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Preface

Comme quelqu’un pourroit dire de moy que j’ay seulement faict icy
un amas de fleurs estrangeres, n’y ayant fourny du mien que le filet à les lier.

“Essais”, Livre III, Chapitre XIII
Michel de Montaigne

Public Health is defined as health promotion by population related measures. This is in contrast to the aims of
medicine with its diagnostics and therapy which focus on the individual patient’s health. Approaches to Public
Health are apparently developing at different speeds in the various countries of the world. But there is a common
feeling that the improved health of most of our people can only be achieved if aspects of prevention and health
promotion are considered and practiced more successfully than curing the subjects’ symptoms and diseases.
For the Encyclopedia of Public Health I have selected editors for the following fields. These I consider to be
relevant disciplines for dealing with Public Health (in alphabetical order):

1. Biostatistics
2. Dental Public Health
3. Disaster Aftermath
4. Epidemiology
5. Ethics
6. Family Health
7. Health Behavior
8. Health Care and Rehabilitation
9. Health Economics (Burden of Disease)
10. Health Information
11. Health Management
12. Health Policy

13. Health Promotion
14. Health Technology Assessment
15. Indigenous People’s Health
16. Infectious (transmissible) Diseases
17. Migrant Health
18. Nutrition and Physical Activity
19. Occupational and Environmental Health
20. Prevention
21. Public Health Genetics
22. Public Health Law
23. Public Mental Health

I was pleased to recruit for these areas 23 Field Editors, each of whom wrote a synopsis of their area or expertise
and who are collectively responsible for producing nearly 300 essays and around 2000 definitions. Maximum
quality was ensured by Field Editors recruiting experts in their field to write the essays. Ultimately, 152 scientists
from 17 countries became authors of this book. I am sincerely thankful to all of them for enabling us to finalize
the Encyclopedia of Public Health in a very timely fashion.

Dresden, April 2008 Wilhelm Kirch
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MARINKOVIĆ, JELENA

Medical Statistics and Informatics
School of Medicine and School of Public Health
University of Belgrade
Belgrade
Serbia
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Aboriginal

Synonyms

Native; Indigenous

Definition

Term is used to denote people inhabiting a region before
settlers arrival, i. e. before colonization. Usually it is
used for native people in Australia and Oceania.

Cross-References

� Indigenous Health Care Services
� Indigenous Health, South America

Aboriginal People

� Indigenous Health – Australooceaninan
� Indigenous Health, North America

Aborigines

� Indigenous Peoples

Abortion

Synonyms

Miscarriage; Pregnancy loss

Definition

Abortion refers to the spontaneous (miscarriage, still-
birth) or induced termination of a pregnancy with

expulsion of the embryo or fetus. Abortion may be
induced either medically or surgically. Unsafe abor-
tions are a major cause of maternal deaths around the
world. Legalization of abortion reduces significantly
the number of unsafe abortions and consequently the
case-fatality rates.

Abortive Plague

Synonyms

Mild course of plague; Mild course of Black Death

Definition

Abortive plague is a very mild infection with Yersinia
pestis. The patients develop mild fever and a slight
swelling of the lymph nodes. Nevertheless, abortive
plague induces the building of antibodies. Thus the
individual achieves immunity against the other forms
of plague.

Absence From Workplace

� Absenteeism

Absenteeism

Synonyms

Absence from work; Absence from workplace

Definition

Absenteeism is a general term for habitual absence
from a duty or obligation. In occupational health, it
refers to nonattendance when expected to work, for any
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reason at all, medical or otherwise. Absence from work
is not really a medical phenomenon. It can be viewed
as a “social” disease of workers that is symptomatic of
underlying faults in their � working environments, and
it falls within the realm of occupational health. Sick-
ness absence is a convenient term for absence from
work attributed to sickness or injury and accepted as
such by the employer or social security system. Sick-
ness absence is a complex phenomenon and is not nec-
essarily the same as the health status of the individu-
al or sickness in a society. Some sickness absence and
some absenteeism for other reasons may be regarded
as objectively necessary and, therefore, acceptable and
normal. Absenteeism becomes abnormal – in medical
terms, “pathological” – when it is excessive. This may
refer to workday loss or frequency of absence.

Absolute Liability in Tort

� Strict Liability

Absolute Risk

Definition

Absolute risk is the probability of an event in a popula-
tion under study.

Cross-References

� Risk

Absorption

Definition

Absorption is the process of a (pharmacological) sub-
stance entering the body.

Accelometer

Definition

Measuring device for acceleration.

Accidents at Work

� Occupational Accidents

Accuracy

Synonyms

Preciseness; Precision

Definition

Accuracy refers to the closeness of the measured val-
ue and true value. In most cases the true value is not
known. In practice best estimate of true value is marked
as “reference”, “criterion” or “gold standard”. If best
estimate of true value do not exist, then accuracy errors
cannot be quantified. Accuracy is influenced by both
� precision and � bias.
The gold standard in laboratory measurements is
defined by the referent laboratory. In diagnostic tests the
gold standard is the best criteria or standard on which to
base a final diagnosis – true disease status (estimation
of diagnostic accuracy is shown in the essay “� Mea-
surement”).
In statistical estimation, accuracy is the deviation of an
estimate from the true population value (parameter val-
ue).

Acid Deposition

� Acid Rain

Acid Precipitation

� Acid Rain

Acid Rain

Synonyms

Ecosystem acidification; Acid deposition; Acid precip-
itation
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Definition

Acid rain is a popular term for the effect that certain air
pollutants, combined with atmospheric moisture, have
on almost the entire ecosystem – soil, water resources,
and pertaining flora and fauna in certain highly pollut-
ed areas of the world. It means that ecosystem acid-
ification is a regional effect of air pollution, and the
final consequence in a series of chemical reactions. It is
nowadays one of the most serious environmental prob-
lems. Complex chemical processes include atmospheric
precipitation of acid substances (acid rain), and consec-
utive chemical changes in soil components and water
resources, often microbiologically induced. Adverse
environmental consequences are often noticeable (e. g.
damage to vegetation, especially in forestlands; and
erosion of structures built of stone), but human health
impairments, due to environmental degradation, are
also possible. The main causes of ecosystem acidifi-
cation are partly natural processes (e. g. volcano erup-
tions), but mainly anthropogenic influences during the
19th and 20th century (oil and coal combustion). Acid
rain was described for the first time in Manchester
(England) during 1852, and was a consequence of coal
burning (high sulfur dioxide [SO2] emissions). In the
20th century, acid rains in south Italy were the con-
sequence of the volcanic activity of Vesuvius (hydro-
gen chloride (HCl) emission). Other important pollu-
tants are nitrogen oxides (NO and NO2), present world-
wide in the air over highly polluted industrial and/or
urban areas. These effects of acid rain have been report-
ed mainly in highly industrialized regions of Western
Europe, eastern parts of North America, and in south-
east China, but also in some other areas of the world
due to transboundary transport of pollutants.

Acquired Immunodeficiency Syndrome

� Acquiring Social Identity
� AIDS
� HIV-Infection and AIDS

Acquiring Social Identity

Synonyms

Socialization

Definition

The process of teaching an individual or a group of indi-
viduals about how to behave according to the norms
and values of a group. This process may occur indi-
rectly at a societal level through exposure to different
media (e. g. books, film, television). It may also occur
at the group, interpersonal level through interaction and
modeling of the behavior of individuals in a person’s
everyday life (e. g. schoolmates, co-workers, friends,
parents). It may also be achieved more directly through
instructional media and teaching by persons in positions
of power or authority (e. g. parents, teachers, employ-
ers).

Action Area

� Health Promotion, Fields of Action

Active Flu Immunization

� Influenza Vaccination, Active

Active Flu Vaccination

� Influenza Vaccination, Active

Active Influenza Immunization

� Influenza Vaccination, Active

Active Noise Control

Synonyms

Noise cancellation; Active noise reduction; Antinoise

Definition

Active noise control is a method of � noise reduction
that analyzes the waveform of the background noise
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using a computer, then generates a sound wave with the
same amplitude and the opposite polarity to the origi-
nal sound. These waves cancel out in a process called
destructive interference, and the result is a reduction in
the amplitude of the perceived noise. The first patent for
an active noise control system was granted to inventor
Paul Lueg in 1934, for describing how to cancel sinu-
soidal tones in ducts by phase-advancing the wave and
canceling arbitrary sounds in the region around a loud-
speaker by inverting the polarity. By the 1950s, systems
were created to cancel the noise in airplane cockpits.
Antinoise is used to reduce noise in working environ-
ments with earplugs, and bigger noise cancellation sys-
tems are used for engines or tunnels.

Active Noise Reduction

� Active Noise Control

Active Smoking

Definition

Active smoking refers to the voluntary inhalation of
mainstream tobacco smoke (smoke inhaled directly
from a cigarette).

Active Surveillance

Definition

In this context active surveillance means that depart-
ment of health officials proactively call physicians’
offices to ask if they have identified any cases of
a particular disease; in this instance, the information
required is detailed because the disease is often not
well understood and the � surveillance system provides
a means of collecting information that may help identi-
fy its causes or risk factors. Active surveillance is more
expensive than � passive surveillance and it is typically
reserved for relatively infrequent but important infec-
tions or events.

Activities of Daily Living

Definition

Activities of daily living (ADLs) are the most basic and
fundamental functions of self-care, and they are used
to describe the functional status or � functional abil-
ity of a person, usually with reference to older peo-
ple or people needing long-term care. There are sev-
eral dimensions of ADLs and people are classified as
independent or dependent on each of them. These func-
tions are bathing, dressing, using the toilet, transferring
in and out of beds or chairs, continence, and eating. As
continence is more indicative of a physiological state
than a function, it is often removed from the ADL mea-
sures. Another term, “instrumental activities of daily
living” (IADLs), describes activities that are not neces-
sary for fundamental functioning but needed for inde-
pendence in the respective environment or community.
This includes activities like cooking, cleaning, laundry,
shopping, making and receiving telephone calls, driving
or using public transportation, and taking medicines.

Activity

Definition

Execution of a task or action by an individual.

Activity-Based Bugdets

Definition

Activity-based budgets are a method of financing hos-
pitals based on their specific level of activity. Accord-
ing to the specific functions of a hospital, activity relat-
ed budgets are annually established to reimburse hospi-
tals for the treatment of their patients. As � prospective
budgets activity-based budgets do not generally incor-
porate incentives for the hospital to spend less than the
budget fixed before. Under the persisting financial con-
straints in the hospital sector, many countries during the
last 20 years changed their financing method for hospi-
tals towards � per-case payments based on � diagnosis
related groups (DRGs).
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Activity Limitations

� Impairment and Disability

Actors in Health Promotion

� Health Promotion Actors

Actuarially Fair Premiums

� Risk-Related Premiums

Acute Care Bed

Synonyms

Curative care bed

Definition

Acute care beds are beds in hospitals available for cur-
able care for patients, where the principal clinical intent
is to –
• manage labor (obstetric),
• cure non-mental illness,
• provide definitive treatment of injury,
• perform surgery,
• relieve symptoms or reduce severity of non-mental

illness or injury,
• protect against exacerbation and/or complication of

non-mental illness and/or injury that could threaten
life or normal functions,

• perform diagnostic or therapeutic procedures.

Acute Health Effects

Definition

A health hazard may produce serious, immediate and
direct effects. These are called acute effects. Some
health effects result from short-term exposure to a high
concentration of a health hazard. The illnesses, diseases
and other conditions that can result from health haz-

ards are often referred to collectively as health effects
or adverse health effects.

Acute Intoxication

Definition

A condition that follows the administration of a psy-
choactive substance resulting in disturbances in lev-
el of consciousness, cognition, perception, affect or
behavior, or other psycho-physiological functions and
responses. The disturbances are directly related to the
acute pharmacological effects of the substance and
resolve with time, with complete recovery, except
where tissue damage or other complications have
arisen. Complications may include trauma, inhalation
of vomitus, delirium (� delirium tremens), coma, con-
vulsions, and other medical complications. The nature
of these complications depends on the pharmacological
class of substance and mode of administration.

Acute Life-Threatening Infections

MONIKA KORN

Klinik für Kinder und Jugendmedizin,
Friedrich Ebert Krankenhaus,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Highly dangerous infectious diseases; Infectious dis-
eases with a critical course

Definition

Acute life-threatening infectious diseases are character-
ized by the fact that they can take a lethal course within
a few hours or a couple of days. The pathogens or their
toxins can cause a cardiocirculatory shock, a failure of
the functions of the central nervous system, respiratory
insufficiency or multiorganic failure.

Basic Characteristics

Reasons for Life-Threatening Courses of Infections

Whether an infectious disease takes a life-threatening
course or not, depends on various factors. The sever-
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ity of an infection is determined by the virulence of
the pathogens and the organs or organic systems that
are involved; deadly courses have to be feared in cas-
es where impairment of vital functions or multiorgan-
ic failure occur. The development of serious infections
is facilitated by a weakened immune status or under-
lying (chronic) disease. Further important aspects are
the prophylactic and therapeutic possibilities. Avoid-
able severe or even deadly courses can occur due to
a neglect of preventive measures, especially due to
missing active vaccinations (� immunization, active).
Other reasons for a treatable disease taking a lethal
course can be a lack of effective drugs (due to a short-
age of resources), or the late onset of therapy. The quick
introduction of treatment is highly significant in cas-
es of infections with toxin-building germs, like tetanus,
� anthrax infection and � gas gangrene. If there is no
therapy against a number of infecting organisms or their
toxins one has to be prepared for a lethal outcome.
� Hemorrhagic fevers belong to this category of infec-
tious disease.

Sepsis

A sepsis is an inflammatory reaction, which involves
the whole organism (SIRS = systemic inflammatory
response syndrome). Characteristic symptoms are bac-
teremia, tachycardia, abnormal rapid breathing (tachyp-
nea), a changed body temperature (fever or hypother-
mia) as well as changes in white blood cell count
(> 12/nl or < 4/nl). The various pathogens have typ-
ical places of entrance, like wounds, the respiratory,
the urinary or the gastrointestinal tracts. From there
they reach the circulatory system and spread into oth-
er organs. In 70–80% cases of sepsis, gram-negative
bacteria are responsible, and in 20–30% gram-positive.
Poisons (toxins), which are set free by the bacteria, play
an important role in the course of the sepsis. During
the destruction of gram-negative germs endotoxins are
released, and in the case of gram-positive pathogens
exotoxins are released. Staphylococci are responsible
for the � staphylococcal toxic-shock syndrome (TSS)
and streptococci for the � streptococcal toxic-shock
syndrome (STSS). In sepsis, substances, which medi-
ate inflammations (cytocines, interleukines), start a cas-
cade process that leads to a condition of life-threaten-
ing shock. A complex impairment of immunological,
endocrinological, cardiovascular and metabolic func-

tions results. Uncontrollable cardiocirculatory prob-
lems (extreme decrease of blood pressure), serious
coagulation defects (consumption coagulopathy, dis-
seminated intravascular coagulation = DIC) and or-
ganic failure of the lungs and kidneys are respon-
sible for the lethal course of septic shock. Besides
combined antibiotic treatment, surgical interventions
(drainage of abscesses, removal of necrotic material)
as well as intensive care measures (intravenous sub-
stitution of volume deficits, cardiocirculatory thera-
py, application of oxygen, mechanical ventilation) may
be required. A typical example of an infectious dis-
ease leading to septic shock is meningococcal sepsis,
which is also known as � Waterhouse-Friderichsen syn-
drome.

Encephalitis

Encephalitis is the inflammation of brain tissue. Most
frequently, the pathogens reach the brain via the blood
vessels (hematogenic); some germs can also get into
the central nervous by nerve tracts. Besides fever and
headache, impairment of central nervous functions,
cerebral seizures, neurological failure (pareses), im-
paired consciousness or changes in behavior are all pos-
sible symptoms of encephalitis. Therapy depends on the
pathogen responsible. Even if treatment is possible and
the course of the infection is not lethal, encephalitis is
always a serious condition. Neurological defects can
persist, which is not only a severe burden for the patient
and his relatives but also may lead to the need for cost-
ly follow-up treatments. An extremely dreaded infec-
tion is herpes-simplex encephalitis. Without treatment,
it takes a lethal course in about 70% of cases. Progno-
sis depends on the level of consciousness at the onset
of therapy. A lethality of 20–50% has to be assumed in
cases of � Japan encephalitis. The prognosis is also bad
when encephalitis occurs as a complication of � malar-
ia or � measles.

Meningitis

Meningitis is an inflammation of the membranes that
envelop the central nervous system. Diagnosis is con-
firmed by an examination of cerebrospinal fluid. In gen-
eral, the micro-organisms come from the nose-throat
area and reach the meninges from the blood vessels. In
most cases, the course of a viral meningitis is not harm-
ful. Of the bacterial inflammations of the meninges 60–
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70% occur in childhood. In newborns, impaired breath-
ing is the most conspicuous symptom. In older babies,
fever, vomiting and agitation predominate. From the
age of one year, meningitis is characterized by fever,
headache, vomiting and nuchal rigidity (meningism);
cerebral seizures and an impairment of conscious-
ness can appear. Bacterial meningitis demands antibi-
otic therapy; from the age of four weeks, ceftriax-
one, a 3rd generation cephalosporine, is the preferred
form of treatment. Even though a great number of
pathogens can cause meningitis, after the seven weeks
of age only three pathogens are of clinical relevance:
Neisseria meningitidis (meningococci), Streptococcus
pneumoniae (pneumococci) and Haemophilis influen-
zae type B (Hib). Pneumococci are responsible for 6–
20% of meningitis deaths; meningococci or Hib cause
less than 5%. Possible long-term effects are impaired
hearing, impaired motor and neurophysiological devel-
opment, cerebral seizures and pareses.

Tetanus

Tetanus is caused by Clostridium tetani, a toxin- and
spore-building bacterium, which exists worldwide and
is found in the soil. Usually, infection is due to dirty
wounds. In newborn babies, the navel is the main route
of entry. Following an incubation period of 3 days to
3 weeks, in newborns after a short interval, tetanus
infection is primarily characterized by muscular spasms
and increased muscle tonus. The mouth cannot be
opened completely, and a characteristic facial expres-
sion results, called “risus sardonicus”. The cardiac mus-
cle is damaged. Furthermore, hyperactivity of the sym-
pathic nervous system and impairment of carbohydrate
metabolism develop. After the onset of the disease, only
� symptomatic therapy can be carried out. To avoid
a further build up of toxins, excision of the wound
has to be performed. Death is primarily due to respi-
ratory insufficiency and cardiovascular complications.
Although 57 countries are known to have a high risk of
tetanus, 90% of all infections occur in only 27 of them.
The highest incidence of tetanus is found in the Middle
East (Iraq, Yemen), in Africa, South Asia (Afghanistan,
Bangladesh, India, Nepal, Pakistan), East Asia and in
the Pacific region (China, Indonesia, Cambodia). The
risk of a tetanus infection is extremely high if non-
immunized women give birth to children under insuf-
ficient hygienic circumstances (http://www.who.int/

vaccines/en/neotetanus.shtml). Through wounds (for
example, when cutting through the umbilical cord) bac-
teria can reach the blood circulation of mothers and
newborn babies. Every year about 250 000 newbornes
and 30 000 women die after birth due to a tetanus infec-
tion. In newborn babies the infection takes a lethal
course in 70%. Thus it is responsible for 14% of deaths
in newborns. Prognosis, depends on the onset interval;
if this interval is less than 24 hours, lethality is 100%.
However, tetanus lethality is also high when the dis-
ease occurs later in life. Depending on the incubation
period, it is 25–60%. The most important prophylactic
measure is active tetanus vaccination (� tetanus vacci-
nation, active). Under certain circumstances, a passive
tetanus vaccination (� tetanus vaccination, passive) or
a � simultaneous vaccination is indicated. To prevent
tetanus, it is necessary to carry out births under good
hygienic conditions.

Rabies

Rabies is a viral infection with a deadly course, which
is transmitted by the bite of an infected animal or by
contact with contagious spittle. Animals with suspected
rabies, show abnormal behavior: thus pets can be
aggressive, while wild animals appear tame and trust-
ing. The average incubation time of rabies is 3–8 weeks;
it is shorter in injuries near the head than in those dis-
tant from the head. Initially, the virus affects muscle
cells and then later passes along the nerve tracts to
the brain. Finally, it gets into the salivary glands. In
humans the course of rabies shows three phases. At
the onset of the disease there are nonspecific symp-
toms like fever and exhaustion, the area of the bite
is very sensitive to pain. During the following acute
neurological phase, fear and agitation appear as well
as changes in the frame of mind (aggressions, depres-
sions). As swallowing induces pharyngeal cramps, the
patients become afraid of drinking. To avoid swallow-
ing, they let the spittle flow out of their mouths. Even
the perception of water – visually or acoustically –
leads to agitation and cramps. This state, which is typ-
ical of rabies, is called hydrophobia (or aquaphobia,
fear of water). During the final phase of the infection
the cramps decrease and progressive pareses inevitably
lead to death. As there is no chance of cure after the
onset of the disease, therapy should begin immediate-
ly after the patient has been bitten by an animal sus-

http://www.who.int/vaccines/en/neotetanus.shtml
http://www.who.int/vaccines/en/neotetanus.shtml
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pected of having rabies. An active (� rabies vaccina-
tion, active), and – if necessary – a passive rabies vac-
cination (� rabies vaccination, passive), is carried out.
Persons at risk, like veterinarians and hunters, should
receive an active rabies vaccination as a prophylac-
tic measure. It has to be recommended to be careful
with unknown and, particulary, free running animals
especially, if the animal cannot be caught for exami-
nation. These precautionary measures should also be
taken seriously by travelers in regions with a high
incidence of rabies (http://www.cdc.gov/ncidod/dvrd/
rabies/).

Cross-References

� Anthrax Infection
� Gas Gangrene
� Immunization, Active
� Japan Encephalitis
� Malaria
� Measles
� Rabies Vaccination, Active
� Rabies Vaccination, Passive
� Simultaneous Vaccination
� Staphylococcal Toxic-Shock Syndrome (TSS)
� Streptococcal Toxic-Shock Syndrome (STSS)
� Symptomatic Therapy
� Tetanus Vaccination, Active
� Tetanus-Vaccination, Passive
� Tropical Diseases
� Tropical Diseases and Travel Medicine
� Waterhouse–Friederichsen Syndrome
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Acute and Post-Traumatic
Stress Disorder (PTSD)

Definition

A post-traumatic stress disorder is the only � anxiety
disorder that, per definition, was caused by a traumat-
ic event. Therefore, this diagnosis can only be made if
the person has experienced a trauma and if there are
symptoms from the symptom cluster triad: experience
distressing recollections of the event (e. g. flashbacks or
nightmares), avoidance (e. g. apathy, emotional detach-
ment, avoidance of places or persons connected with
the trauma) and hyperarousal (e. g. insomnia, irritabil-
ity, hyper vigilance). The symptoms of an acute stress
disorder begin during or shortly following the trauma.
Persons suffering from PTSD can also show � disso-
ciation. If the symptoms and behavioral disturbances
of the acute stress disorder persist for more than one
month, and if these features are associated with func-
tional impairment or significant distress to the sufferer,
the diagnosis is changed to post-traumatic stress disor-
der. Post-traumatic stress disorder is further defined in
DSM-IV as having three subforms: acute (< 3 months’
duration), chronic (≥ 3 months’ duration), and delayed
onset (symptoms began at least 6 months after exposure
to the trauma).

Cross-References

� Anxiety Disorders

Acute Spasmodic Laryngitis

� Spasmodic Croup

Acute Stress Disorder

Definition

Acute psychological damage caused by stress.
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Acute Stress Reaction

Definition

An acute � stress reaction is a transient disorder that
develops in an individual without any other apparent
mental disorder in response to exceptional physical and
mental stress. It usually subsides within hours or days.
Individual vulnerability and coping capacity play a role
in the occurrence and severity of acute stress reactions.
The symptoms show a typically mixed and changing
picture and include an initial state of “daze” with some
constriction of the field of consciousness and narrowing
of attention, inability to comprehend stimuli, and dis-
orientation. This state may be followed either by further
withdrawal from the surrounding situation or by agita-
tion and over-activity (flight reaction or fugue). Auto-
nomic signs of panic anxiety (tachycardia, sweating,
flushing) are commonly present. The symptoms usual-
ly appear within minutes of the impact of the stress-
ful stimulus or event, and disappear within two to three
days (often within hours).

Cross-References

� Stress

Adaptation

Synonyms

Environmental tolerance

Definition

Environmental tolerance means a process by which an
organism becomes tolerant to a new environment so
that it continues to survive and reproduce. The species
undergoing this evolutionary process gets progressive-
ly modified for a better survival and maintenance.
The adaptive process entails structural and biochemical
changes that may or may not be reversible. On a genetic
basis, it is driven by natural selection in which � alle-
les enhance survival and reproduction, the frequency
of which increases from generation to generation. The
ability of penguins to live in the harsh Antarctic envi-
ronment is one of the classical examples of adaptation.
These birds have solid bones, and packed, water-tight

feathers to stay underwater, flipper-like wings to fly
underwater and insulating blubber to keep them warm.

Cross-References

� Coping Mechanisms
� Vulnerability Concerns

Adaptive Capacity

Definition

Ability of a system to adjust to changes, moderate
potential damages, take advantage of opportunities, or
cope with adverse consequences.

Addiction

� Substance Related Disorders

Adequate Understanding

� Informed Consent

Adiposity

Synonyms

Obesity; Overweight

Definition

Adiposy is defined as weight more than 20% above
what is considered normal according to standard age,
height and weight tables. According to individual
national studies, the prevalence of obesity in European
countries ranges from 10 to 20% in men, and 10 to 25%
in women.

Cross-References

� Obesity

Adivasi (Scheduled Tribes in India)

� Indigenous Health, Asian
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Adjusted Rates

Definition

Adjusted rates are summary measures of the rate of
morbidity or mortality in a population in which statisti-
cal procedures have been applied to remove the effect of
differences in composition of the various populations.
There are two methods for the adjustment of rates: the
direct method and the indirect method. Direct and indi-
rect refer to the source of the rates.

Cross-References

� Standardized Rate

Adjustment

� Standardization

Adjustment Disorders

Definition

States of subjective � distress and emotional distur-
bance, usually interfering with social functioning and
performance, arising in the period of adaptation to a sig-
nificant life change or a stressful life event. The stressor
may have affected the integrity of an individual’s social
network (bereavement, separation experiences) or the
wider system of social supports and values (migration,
refugee status), or represented a major developmental
transition or crisis (going to school, becoming a par-
ent, failure to attain a cherished personal goal, retire-
ment). Individual predisposition or vulnerability plays
an important role in the risk of occurrence and the shap-
ing of the manifestations of adjustment disorders, but
it is, nevertheless, assumed that the condition would
not have arisen without the stressor. The manifestations
vary and include depressed mood, anxiety or worry (or
a mixture of these), a feeling of inability to cope, plan
ahead, or continue in the present situation, as well as
some degree of disability in the performance of the dai-
ly routine. Conduct disorders may be an associated fea-
ture, particularly in adolescents. The predominant fea-
ture may be a brief or prolonged depressive reaction, or
a disturbance of other emotions and conduct.

Administration

� Management of Occupational Diseases

Administration Law

� Administrative Law and Public Health

Administrative Act

Synonyms

Administrative order; Administrative deed

Definition

The administrative act is a core legal tool of the state
administration (i. e., the government and its administra-
tive institutions). An administrative act is a physical act
performed or a decision issued by the administration
which is determined to regulate and resolve a specific
case (e. g., to mitigate a public health risk). Such acts
have direct legal effects vis-à-vis the addressee of the
act. Administrative acts include, among others, public
health agency decisions that order the isolation of a per-
son, the closure of a business, the abatement of a nui-
sance or the grant as well as the revocation of a profes-
sional license.

Administrative Deed

� Administrative Act

Administrative Law and Public Health

ADEM KOYUNCU

Mayer Brown LLP, Cologne, Germany
akoyuncu@mayerbrown.com

Synonyms

Administration law; Regulatory law
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Definition

Administrative law is the body of legal rules that govern
the exercise of sovereign powers by the state adminis-
tration. Administrative law governs the legal relation-
ships between private subjects (individuals and private
legal entities) and the state administration with respect
to the exercise of sovereign powers. Administrative law
provides the tools and procedures for administrative
practice. It includes the creation and funding of admin-
istrative departments and regulatory agencies. Admin-
istrative law also governs the relationships between the
state administration institutions. Administrative law is
a part of � public law.

Basic Characteristics

Public health law is a branch of administrative law
(Jacobson et al. 2007; Gostin et al. 2007; Grad 1990).
Public health practice is governed by the rules, pro-
cedures and principles of administrative law. As legal
background, administrative law itself is a branch of
public law.

The Branches of Law

When trying to subdivide the laws, in most jurisdic-
tions, three main branches of law can be differentiat-
ed, i. e., � private law, public law and � criminal law
(See Fig. 1). The three branches can be further subdi-
vided into specific sub-fields. For example, private law
includes the law of contracts as well as the law of torts
or family law.
Public law encompasses the legal rules that govern
the relationship between individuals (including private
legal entities) and the state institutions. Therefore, pub-
lic law includes the relationships between individuals
and the legislative powers, the judiciary powers (i. e.,
the courts) and the executive powers (i. e., the govern-
ment and administrative agencies). Accordingly, sub-
divisions of public law include constitutional law and
court procedure laws as well as administrative law. The

Administrative Law and Pub-
lic Health, Figure 1 The
Branches of Law

latter is of particular interest for the practice of public
health, although the former subdivisions are also rele-
vant.
Administrative law is one field of public law; public
health practice and public health law are also attribut-
ed to public law. The qualification of public health law
as part of administrative law has consequences for pub-
lic health practice because administrative law provides
for specific principles, tools and decision-making pro-
cedures.

Actors and Means in Administrative Law

The protagonists of administrative law are the institu-
tions of the state administration. These include the gov-
ernment and all administrative and regulatory agencies.
Therefore, health departments and regulatory agencies
as well as non-regulatory agencies fall in the scope of
administrative law. The central actor of administrative
law is the government. Thus, the government is proba-
bly the most important actor in public health policy and
practice (See also Gostin et al. 2007).
The actors of administrative law are entitled to apply
specific legal means. The governments may promul-
gate regulations that are legally binding. The legislator
grants the government the power to issue regulations
in order to specify general and abstract legal rules. As
such, the government is commonly authorized in many
laws to promulgate regulations to specify “the cur-
rent state of the art”. In addition to regulations (which
are strong legal tools), governments may create stan-
dards and rules to specify technical or scientific terms
and rules. Administrative laws also grant authority to
the governments to create new administrative agencies
and, in doing so, to create the necessary administrative
infrastructure to exercise the state powers.
The government creates administrative agencies and
delegates powers to them within the scope of their
mission (Grad 1990). Consequently, agencies exercise
state powers. Public health agencies belong to the old-
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est administrative agencies in history (Parmet 2007). In
the exercise of public powers, administrative agencies
are provided with and bound to a certain set of legal
tools:
• They may issue administrative orders (e. g., by order-

ing individuals to stay in hospital);
• They may perform physical acts (e. g., by destroying

a dangerous object);
• They may enact ordinances (e. g., for zoning and

planning purposes);
• They may set standards and make rules (e. g., specify

the “state of the art”);
• They may enter contracts governed by public law.
In addition to these means, administrative agencies in
most jurisdictions are entitled to enforce compliance
with their orders, including the use of coercion (admin-
istrative enforcement). The right to enforcement of its
own orders by applying coercive measures is a char-
acteristic of the exercise of state powers. In contrast,
between individuals and private entities (in private law),
no one is entitled to coercively enforce a right on his
own. In private law, individuals must go to courts and
take legal actions if they wish to enforce a private claim.
Overall, public health law as a branch of administra-
tive law has a powerful set of legal tools at its disposal.
A health department may, for example, order the revo-
cation of a license against a medical doctor and order
the closure of his medical practice. If the doctor defies
the order, the health department may effectuate the clo-
sure of the practice by using coercion. Similarly, if the
health department orders the quarantine or isolation of
certain persons, it is entitled to enforce these orders by
coercively detaining the persons. Instruments of admin-
istrative enforcement are:
• Coercive enforcement penalties in case of non-com-

pliance;
• Execution by substitution if the order addressee fails

to comply; and
• Direct coercion to effectuate the ordered result.
Many practice areas of public health are specialized
fields of administrative law. For example, the regula-
tion of food, pharmaceuticals and chemicals, together
with environmental law, occupational safety law and
infectious diseases control laws are fields in the scope
of special administrative law. Therefore, public health
departments or health-related regulatory agencies are
also entitled to order and enforce public health actions,
and exercise extensive powers vis-à-vis individuals and

private entities. Because of the reach and intensity of
these powers and the possibility of severe intrusion
of the rights of individuals, the administration has to
respect specific principles and rules when exercising
sovereign powers.

Principles and Rules of Administrative Law

The administration has to follow the principle of legal-
ity. The administration may only take measures and
intrude personal rights if there is a legal basis allow-
ing such actions. The administration is not allowed to
act without the act being grounded in law. Particu-
larly, this premise prohibits any kind of arbitrariness.
In addition, the administration is not allowed to act
against existing laws. This includes the administra-
tion’s duty to respect the principle of proportionali-
ty (in German jurisdictions: Grundsatz der Verhältnis-
mäßigkeit) between the combated threat and the person-
al and economic consequences of the selected adminis-
trative measures (See for U.S. law Gostin 2000, refer-
ring to the “Means/Ends-Test”). The European Court of
Justice (i. e., the Supreme Court for the European Union
that reviews community law matters) has acknowledged
that the “principle of proportionality” is an element of
primary European Community Law. Obviously, in all
jurisdictions, the administration must perform a careful
legal balancing of the conflicting rights before invading
personal rights and interests. Further, the administration
has to respect and must be consistent with the hierarchy
of laws.
With respect to the administrative decision-making pro-
cess, in most jurisdictions specific administrative pro-
cedure rules exist which are binding to administrative
agencies (e. g., in the U.S. the “Administrative Pro-
cedure Act”, or the German Verwaltungsverfahrens-
gesetz). These procedure laws impose duties in order
to respect the individual’s rights in the course of an
administrative proceeding. Conversely, administrative
procedure laws grant procedure rights to parties subject
to administrative proceedings. These procedure rights
intend to ensure the right to a “fair procedure” before
an administrative order is issued. The administration’s
duty to guarantee a “fair procedure” includes, among
others, the following measures, which must be observed
before an order is released:
• Neutrality of the decision-making procedure with

transparent and clear criteria;
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• Exclusion of potentially partial persons (with con-
flicts of interests) from the proceedings.

• Prior notification to addressees (an individual or
legal entity) of envisioned � administrative acts
(notification must be complete, timely and in writ-
ing);

• � Hearing the addressees of administrative acts and
allowing them to file objections, present their own
facts and evidence and challenge the administrative
findings;

• Allowing addressees access to the underlying pro-
ceeding records;

• Allowing representation before the administration
by legal counsel;

• Providing addressees of administrative acts with rea-
sons for decisions in writing.

When an administrative act is released, the administra-
tive agency must provide the factual and legal justifica-
tion for the particular order (decision reasons). There-
in, the agency must evince that it has considered the
individual case facts, including the hearing results and
the evidence provided by the addressee. These proce-
dural rules are designed to ensure that all state powers
(sovereign powers) must be exercised with a high level
of scrutiny.
In principle, the procedural requirements have to be met
prior to all administrative orders issued by public health
departments. However, in urgent cases or emergencies,
administrative agencies or their officers are exception-
ally relieved from some of the procedural obligations.
In such cases, they may not be obliged to issue the order
with reasons in writing. Notably, such alleviative emer-
gency competencies are also granted by law.
In addition to these procedural requirements, admin-
istrative agencies have to follow substantive decision-
making rules. These substantive requirements are par-
ticularly aimed at the protection of the rights of the
addressees of administrative action. The discussion of
these requirements would extend the scope of this essay
(� legal balancing of conflicting rights).
A final but basic element of administrative procedure
laws is the individual’s right to file opposition proceed-
ings against an administrative order at the next, high-
er level of the administration. This is an institutional-
ized inner-administrative control measure and a right
of the affected individual to appeal the initial order
within the administration at the superior administrative
instance.

Administrative Courts and Judicial Review

Administrative law includes the individual’s right to
appeal administrative decisions in court. The guaran-
tee of judicial review is a central element of democratic
states. As all state powers derive from the people and as
the powers are separated between the legislative, exec-
utive and judicial powers, the people have the right to
challenge administrative decisions in court. This is one
of the constitutional and human rights and is subject to
the Universal Declaration of Human Rights of the Unit-
ed Nations.
Most jurisdictions provide for specialized administra-
tive courts. Additionally, their proceedings are gov-
erned by specific administrative procedure laws in
court, which are complementary to the criminal or civ-
il procedure laws. Within the judicial review, courts
review whether administrative decisions comply with
procedural and substantive legal requirements. Among
the formal aspects, courts assess whether the agency
was competent and legally authorized to order the chal-
lenged action. If the agency lacked sufficient authority,
the courts will reverse the challenged orders regardless
of the desirability or ratio of the order.
The judicial review also comprises the administration’s
decision-making process, which particularly includes
whether:
• The agency has interpreted the authorizing laws

properly;
• The agency has gathered all relevant case facts;
• The agency has weighed the case facts appropriately

(this is also why agencies have to provide reasons for
administrative orders as they must enable the indi-
vidual and the court to understand the administrative
weighing, balancing and judgment);

• The agency has made a sound evaluation of the facts
when assuming that the elements of the executed law
are given (e. g., when determining the existence of
a public health threat). As these decisions rely on
specific expertise and particular case constellations
at the time of the decision, courts regularly acknowl-
edge that the agency officials have a scope of evalu-
ation and judgment.

• The agency – when selecting a legal measure – has
made appropriate use of its discretion (if there was
room for discretion). Here, courts review the discre-
tion use in light of the scope of the agency’s mission
and the public health threats at stake.
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Overall, the judicial review has to assess whether
the challenged administrative order complies with the
underlying substantive and procedural laws. It is an
integral part of administrative law and, as such, also part
of public health law and public health practice.

Forms of Action Outside Administrative Law

Even though they are bound to administrative law, state
agencies are allowed to involve private entities in the
provision of public health services. For example, health
departments may assign certain medical services to spe-
cialized doctors. In recent years, the importance of larg-
er scale public-private cooperations is increasing, par-
ticularly in the realm of public health. In the practice
of health promotion, the use of � public-private part-
nerships to supply these services is increasing. Further
examples of such public-private partnerships exist in
the realm of health services and managed care (See
Jacobson et al. 2007). The inclusion of private entities
in the performance of administrative obligations does
not absolve the administrative agency from its public
responsibilities for the public’s health. The agency has
to ensure through pertinent contractual agreements that
their private partners also provide the services with due
care and respect for the personal rights and interests of
the addressees of their services.
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� Criminal Law and Public Health
� Environmental Law and Public Health
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Adolescence

Definition

Adolescence is the time of growing up from childhood
to adulthood or the period of life between puberty and
maturity. The age span is defined differently, depend-
ing on the conceptualization of adolescence. The World
Health Organization (WHO) defines adolescence as the
period between the ages of 10 and 19 years. Adoles-
cence is a transitional stage of development involving
intense biological, social and psychological changes.

Adolescent Health and Development

ADALINE ZENOBIA MUYEED
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Definition

Adolescence is defined as the period between childhood
and adulthood when multiple developmental process-
es occur. These areas of development include physical
growth, pubertal maturation, cognitive transitions, and
psychosocial and social maturation. Early, middle, and
late adolescence are defined in pediatrics by sub-cate-
gories of chronological age: early adolescence is char-
acterized as ages 11–14; middle adolescence, ages 15–
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17; and late adolescence as 18–21 years of age. How-
ever, young people between the ages of 10 and 24 years
are considered, especially in light of the fact that the age
at which young people assume adult roles is increas-
ing globally. Although chronological age is an impor-
tant indicator of adolescent development and provides
an objective and practical measure, it does not account
for individuals on different developmental trajectories
in terms of physical, cognitive, and psychosocial matu-
ration.
The notion of “adolescence”, defined as an exploratory
period between childhood and adulthood when young
people typically have few responsibilities, has been said
to be relevant mainly to advanced economies; young
people (both men and women) in other parts of the
world move directly from childhood to taking on adult
roles. However, as compared with 20 years ago, there
is evidence that a large number of young people (the
total population of 10–24 year olds is estimated to have
reached 1.5 billion worldwide by 2005) are now enter-
ing adolescence earlier and healthier, are more likely to
stay in school longer, to postpone entry into the labor
force, and to delay marriage and childbearing (Nation-
al Research Council and Institute of Medicine 2005).
A focus on adolescence is therefore gaining more atten-
tion worldwide. The need to help young people transi-
tion to successful adult roles such as work, citizenship,
marriage, and parenthood is being advocated.

Basic Characteristics

Adolescent Development

Physical Growth and Maturation Adolescents ex-
perience rapid acceleration in physical growth (increase
in height and weight; � physical maturation), and
pubertal and sexual maturation (� pubertal matura-
tion), including further development of reproductive
organs and development of secondary sexual charac-
teristics (such as breast development in girls, genital
development in boys, and pubic hair in both). Age at
� menarche is the most commonly reported indica-
tor of sexual maturity in girls. Other physical mani-
festations include changes in body composition, and
the quantity and distribution of fat and muscle. There
are also changes in circulatory and respiratory systems
which lead to increased strength and tolerance for exer-
cise. The growth spurt occurs about 2 years earlier in
girls compared with boys. These physiological changes

occur between the ages of 9 and 16; however, there is
inter-individual variation in the timing and tempo of
these events (Steinberg 1993).

Cognitive Transitions From early adolescence
onwards, adolescent thinking is characterized by in-
creased knowledge, multi-dimensional thinking, and
the ability for hypothetical reasoning (� cognitive
development). Piaget described a shift from concrete to
abstract thinking (such as the ability to see various sides
of an issue and the perspective of others). The ability to
think abstractly is made possible by cognitive advances
that emerge between the ages of 11 and 20 years (Keat-
ing 1990). A liability of this developmental shift can be
an overestimation of abilities.

Psychological and Social Transitions Adolescents
grapple with issues of identity development, achieve-
ment, autonomy, intimacy, and sexuality during the
adolescent period (� psychosocial development). The
process of identity formation can take various paths
(with a variable degree of exploration, seeking of alter-
natives, and sense of commitment), and some of these
tend to be more adaptive than others. There are multiple
domains of self-evaluation and self-description includ-
ing scholastic and athletic achievement, and physi-
cal appearance, etc. The process of individuation, and
increasing autonomy during this period, although cul-
turally variable, can be the basis of potential conflict
with authority figures, including parents. There is a line
of research studying the effectiveness of different types
of parenting style on teens, including democratic, auto-
cratic and permissive styles, which allow a different
degree of autonomy and negotiation. The choice and
effectiveness of the various styles may be based on cul-
tural preferences and social context.
Adolescence is a time of life when people expand their
circle of significant others to include peers and other
adults (� social transition). Young people also begin
to navigate through social institutions such as school.
Parents, guardians, teachers, classmates, and friends are
important socializers. Social acceptance and integration
become salient, and we see the development of friend-
ships; in particular with larger � peer groups and/or
more intimate relations, such as in close friendships.
There is a shift from same sex to opposite sex interest,
and young people may begin dating, experience roman-
tic relationships and become sexually active.
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Adolescent Health and Development, Figure 1

Adolescent Health

Good physical and mental health, as well as the knowl-
edge and means to sustain good habits, are key for
healthy development in adolescents as many health
compromising behaviors emerge during this period. It
is known that the major causes of mortality and mor-
bidity in youth are behavior related, and therefore can
be prevented. In the United States, for example, youths
between the ages of 15 and 25 are more likely to suf-
fer from unintentional injuries (such as motor vehi-
cle accidents, drowning and sports/recreational-related
incidents), homicide, violent crimes, and suicide. Oth-
er health related problems that are prevalent in youth
include alcohol use, tobacco use, illicit drug use, obe-
sity/weight problems, eating disorders, teenage preg-
nancy and childbearing, and sexually transmitted infec-
tions, including HIV. There are regional variations in
causes of death; for example, HIV/AIDS is the main
cause of death in youth in Sub-Saharan Africa, where-
as deaths from non-communicable diseases are more
prevalent in other regions, as discussed earlier (Nation-
al Research Council and Institute of Medicine 2005).
Pregnancy and childbirth-related mortality and morbid-
ity due to early childbirth (in Sub-Saharan Africa and
South Asia) and abortion (in all developing regions)
are substantial. Health compromising behaviors have
a grave impact on individuals, societies and economies
in the long-run.

Mental health illnesses pose a major burden of disabil-
ity worldwide. In the US, mental and addictive dis-
orders (including anxiety disorders, disruptive disor-
ders, mood disorders, and substance use disorders) are
prevalent in one out of five 9–17 year olds (USDHHS
1999). Mood disorders such as depression, for example,
are known to be associated with academic, social, and
behavioral problems (including suicide) during adoles-
cence. Risk factors such as poverty, violence, and trau-
ma, among others, contribute to mental illness in youth
worldwide. There is a need to address the stigma asso-
ciated with adolescent mental health. Global policies
that will integrate mental health policy into the over-
all healthcare system and assess the global treatment
gap are programmatic challenges are being advocat-
ed by the World Health Organization (WHO) (WHO
2005). It is important to promote preventive interven-
tions, as they have been shown to cause sustained reduc-
tion of depression and feelings of hopelessness, but also
aggressive and delinquent behavior, and alcohol, tobac-
co and drug use (WHO 2003).

Health Interventions

Steps can be taken to help young people navigate suc-
cessfully through the multiple transitions and influences
of adolescence, and remain healthy. Different approach-
es have been undertaken to understand and enable pos-
itive health and development in youth. These include
developmental, ecological, and life cycle approaches,
among others. Contemporary developmental theory and
research stresses the dynamics of individual-context
relations in understanding behavior and developmental
change. Ecological approaches address the individual-
level (such as timing of puberty, temperament, and
age), micro-level (the immediate relationships such as
parents, peer, and teachers), environmental (the home,
school, and neighborhood), and broader macro-level
influences and forces (such as cultural factors, poverty,
political instability, and the media) that influence ado-
lescent health and development for successful interven-
tion. The life cycle approach requires the understand-
ing that promoting and sustaining the health and devel-
opment of youth begins in childhood, and continues
throughout the life of individuals. It is useful to end
with the WHO conceptual framework, which presents
a wide array of enabling factors that begin early in life
to promote healthy adolescent development. These fac-
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tors include promotion of healthy behaviors, life-long
learning and education during adolescence, preceded
by good nutrition, a safe environment, and healthy
development, beginning in childhood (The World Bank
Group 2006).

Cross-References

� Cognitive Development
� Menarche
� Peer Group
� Physical Maturation
� Psychosocial Development
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Adoption Studies

Definition

The adoption studies approach is used to separate child-
hood rearing effects from genetic effects by studying
the similarity of adopted children with their biological
and foster parents. These studies are the most successful

in populations where adoption records are systematical-
ly collected. The first step in this type of investigation is
the identification of affected parents and control parents
who have given up children for adoption. In the next
stage, the frequency of disease in the children is then
compared between the affected and control groups.

Adult Family Homes

� Assisted Living Facilities

Adult Foster Care

� Assisted Living Facilities

Adult Tuberculosis

� Post Primary Tuberculosis

Advanced Reproductive Technologies

Definition

Advanced reproductive technologies are medical treat-
ments or procedures designed to enhance a wom-
an’s fertility, such as in-vitro fertilization. Advanced
reproductive technologies are commonly referred to as
assisted reproductive technologies.

Cross-References

� Infertility

Adverse Drug Reaction

Synonyms

Side effect; Adverse effect; Adverse events

Definition

An adverse drug reaction (abbreviated ADR) is a term
to describe the unwanted, negative consequences some-
times associated with the use of different medications.
It includes a wide range of outcomes that can be toxic,

http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTCY/0,,menuPK:396453~pagePK:149018~piPK:149093~theSitePK:396445,00.html
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physical or psychological reactions to a drug. The reac-
tion may be allergic, predictable or unpredictable. The
scientific discipline that focuses on the study of ADRs
is pharmacovigilance.

Cross-References

� Side Effect

Adverse Effect

Synonyms

Adverse events; Adverse outcome; Complication; Side
effects

Definition

Adverse effects are harmful and undesired effects
resulting from either medication or interventions like
chemotherapy or surgery. Adverse effects that result
from medication are called � side effects when those
effects are secondary to the main or therapeutic effect
of the drug, sometimes due to unsuitable or incorrect
dosage or procedure. Adverse effects from medical pro-
cedures may occur in the course of surgery, like infec-
tion, hemorrhage, inflammation, scarring, loss of func-
tion, or changes in local blood flow. Non-surgical pro-
cedures like high intensity radiotherapy might result in
burned skin, for example. Adverse effects can cause
reversible or irreversible changes.

Cross-References

� Adverse Drug Reaction
� Side Effect

Adverse Events

Definition

An adverse event (AE) is any adverse change in health
or “side-effect” that occurs in a person during a clini-
cal trial or within a pre-specified period after dosing of
a drug is complete. Not every adverse event is causally
related to the treatment being studied, but researchers
must report all adverse events to the relevant regu-
latory authority in the country where the drug is to
be registered. Adverse events categorized as “serious”

(for example death, illness requiring hospitalization,
events deemed life-threatening, etc.) must be report-
ed to the regulatory authorities immediately, whereas
minor adverse events are merely documented in the
annual summary sent to the regulatory authority.

Cross-References

� Adverse Drug Reaction
� Adverse Effect
� Side Effect

Adverse Outcome

� Adverse Effect

Adverse Selection

Definition

Adverse selection refers to a situation in which individ-
uals are able to purchase health insurance at a premium
that is below actuarially fair premiums. Adverse selec-
tion occurs because of � information asymmetries: con-
sumers are better informed about their health status than
health insurers are. The consequence of adverse selec-
tion of unregulated health insurance markets is market
instability.

Advertising

Definition

Advertising in this context refers to “Direct to consumer
advertising” about pharmaceuticals.

Advising

� Social/Emotional Support

Advocacy

Synonyms

Health advocacy; Public health advocacy; Health lob-
bying
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Definition

Advocacy is the act of arguing or pleading in favor
of an issue or an idea that is thought to enhance the
well-being of another person, a group or a popula-
tion. It involves campaigning for political, regulatory
or organizational change on the local, district or nation-
al level. The goal of advocacy is to create conditions
that are conducive to health. Since the determinants
of health are multisectoral, advocacy, too, must extend
well beyond the health sector. Advocacy for health and
lobbying in the political arena should be an integral part
of any health promotion effort. Key strategies are:
• Educating policy makers: e. g. by distributing fact

sheets
• Creating advocacy coalitions: mobilizing support

from colleagues, academics, institutions, groups
• Media advocacy: strategic use of media to advance

the initiative, thereby enhancing visibility and credi-
bility of the campaign

• Judicial advocacy: health professionals offer support
in filing a lawsuit and take on the role of an expert
witness

• Community advocacy: mobilizing the community to
advocate for its own health concerns.

Advocacy for Health

Synonyms

Advocate

Definition

There are two possible roles, and thus definitions, in
advocacy:
1. The act of directly representing or defending others;

championing the rights of individuals or communi-
ties through direct intervention or through � empow-
erment.

2. A combination of individual and social actions
designed to gain political commitment, policy sup-
port, social acceptance and systems support for
a particular health goal or programme.

Advocacy, particularly in the latter sense, is one of
the three � health promotion action strategies of the
� Ottawa charter and may be taken by and/or on behalf
of individuals and groups. It can take many forms
including the use of the mass media, the new infor-

mation technologies, political lobbying and communi-
ty mobilization to create coalitions of interest around
defined issues. Health professionals have a major
responsibility to act as advocates for health at all lev-
els in society.

Advocate

Synonyms

Advocacy for health

Definition

Good health is a major resource for social, economic
and personal development and an important dimension
of quality of life. Political, economic, social, cultur-
al, environmental, behavioral and biological factors can
all favor health or be harmful to it. � Health promo-
tion action aims at making these conditions favorable
through advocacy for health.

Affective Disorders

UWE RUHL

Institut für Psychologie, Universität Göttingen,
Göttingen, Germany
uruhl@uni-goettingen.de

Definition

In affective disorders, the fundamental disturbance is
a change in mood to depression (with or without associ-
ated anxiety) or to elation (� mania). The mood change
is usually accompanied by a change in the overall level
of activity; most of the other symptoms are either sec-
ondary to, or easily understood in the context of, the
change in mood and activity. Most of these disorders
tend to be recurrent (� recurrent depressive disorder)
and the onset of individual episodes is often related to
stressful events or situations.

Basic Characteristics

Introduction

Hippocrates was one of the first to use the term “melan-
choly”, literally meaning “black bile”, to describe
depressive symptoms. Usually, sadness accompanies
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tragic situations; for example, the death of a loved one
or loss of employment. Everyone will experience such
sad phases during their lifespan and everyone will expe-
rience other common symptoms of depressive disorders
during times of stress; for example, problems with con-
centration, sleep disturbances, and changes in appetite.
However, a depressive disorder differs both qualita-
tively (e. g., much more pervasive) and quantitatively
(i. e., longer duration) from “normal” sadness or reac-
tions to stress. Thus, actual definitions of depressive
disorders (e. g. according to DSM-IV, ICD-10) define
a severity threshold (depending upon a specific num-
ber of symptoms) and a minimum duration (2 weeks).
Major depression is associated with female gender,
lower social status, and stressful life events (e. g., hos-
pitalization for a serious illness, pregnancy, death of
a close relative, divorce). Depression can strike a per-
son at any age (Cave: even small children!). Major
Depressive Disorder (MDD) is very highly associated
with potential morbidity and mortality (suicide, med-
ical illness, disruption in interpersonal relationships,
substance abuse, and lost work time).
� Dysthymia is a “chronic” form of depression. It is
defined by its subsyndromal nature (i. e., fewer than the
five persistent symptoms required to diagnose a major
� depressive episode are present) and a protracted dura-
tion of at least 2 years for adults. The symptoms of dys-
thymia alone do not meet the criteria for Major Depres-
sion and low mood is the primary symptom.
Patients with bipolar disorders (� bipolar affective dis-
order) suffer from depressive episodes and/or man-
ic/hypomanic episodes (i. e., bipolar I and bipolar II dis-
orders). A manic syndrome is defined as a period of
unusual and extreme good mood or extreme irritabili-
ty. Manic patients often show a decreased need to sleep
and strong hyperactivity. Episodes of � hypomania are
typical. Bipolar disorders are associated with signifi-
cant morbidity and mortality rates.
� Cyclothymia is also marked by manic and depres-
sive states. Oscillation of high and low moods is typical.
However, those phases are neither of sufficient intensity
nor duration to merit a diagnosis of bipolar disorder or
MDD.

Epidemiology

Depressive disorders are more common in women than
in men (female/male ratio = 1.5–2/1). One year preva-

lence rates of depression in European countries are esti-
mated between 1.9% (Netherlands and Great Britain;
Bijl et al. 1998; Jenkins et al. 1997) and 8.3% (Germany
Jacobi et al. 2004). Dysthymia affects about 2% of the
adult population per year; women seem to be slightly
more affected than men. The one year prevalence esti-
mate of bipolar disorders in adults is 0.9% (Pini et al.
2005). Almost 2% of the adult population suffers from
bipolar disorders (i. e., lifetime prevalence, Kessler et
al. 1994). Because the costs in existing economic stud-
ies are based on a � top-down approach (and depend on
assumptions in terms of resource use), it is impossible
to assess the exact economic burden. Depressive dis-
orders have a high economic burden due to their high
prevalence and their association with high disability in
acute depressive phases (e. g., lost workdays, reduced
working capacity). Unipolar major depression is one
of the 10 leading diseases of the global disease burden
(Lopez et al. 2006).

Pathophysiology/Etiology

The pathophysiology of MDD has not been clearly
defined. Different studies have suggested a disturbance
in CNS serotonin (i. e., 5-HT). Norepinephrine (NE)
and dopamine (DA) are other important neurotrans-
mitters for MDD (“monoamine hypothesis”). However,
this hypothesis is not sufficient to explain the complex
symptoms of depression. One problem is that many
other neurotransmitter systems are altered in depres-
sive disorders (e. g., GABA and acetylcholine). Anoth-
er problem is that improvement of monoamine neuro-
transmission with medication and lifting of the clinical
signs of depression do not prove that depression is actu-
ally caused by defective monoamine neurotransmis-
sion. Accordingly, in different studies, no objective bio-
logical markers exist that correspond definitively with
the disease states of bipolar disorder (� bipolar affec-
tive disorder), � dysthymia, and � cyclothymia. Over-
all, the etiology of affective disorders is multimodal
(e. g., biological factors, psychosocial factors, stressful
life events) with a strong genetic component.

Consequences

The relationship between depressive disorders and
comorbidity of other mental disorders (especially anx-
iety disorders, i. e. � generalized anxiety disorders,
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� panic, � agoraphobia, and � post-traumatic stress
disorders) as well as physical illness is well established.
Patients suffering from bipolar disorders frequently
show comorbid anxiety disorders and substance use dis-
orders. Accordingly, dysthymic disorders are associat-
ed with higher rates of comorbid substance abuse. Sui-
cide is the most severe complication of major depres-
sion. Depressive disorders account for about 20 to 35%
of all deaths by suicide (Angst et al. 1999). Men are
much more likely to succeed in committing suicide than
women (ratio about 4:1). However, women � attempt
suicide about four times more often than men.

Treatment

Antidepressant medication and/or cognitive-behavioral
psychotherapy have the strongest evidence for the
treatment of depressive disorders. In severe depres-
sions (with or without psychotic symptoms), patients
are mostly treated with antidepressants and cognitive-
behavioral psychotherapy. Antidepressants should be
changed if there is no clear effect (after an addition-
al attempt of dose increase) within 4 to 6 weeks.
Accordingly, revisions to a psychotherapeutic treatment
plan should be considered, including the addition of
antidepressant medication, if there is no symptomat-
ic improvement within 3 or 4 months of therapy. Fur-
ther, to reduce relapse rates, anti-depressive medica-
tion should be used routinely for at least 6 months after
remission (i. e., continuation phase therapy). Cognitive-
behavioral psychotherapy is also important for relapse
prophylaxis. In recurrent depressive patients (� recur-
rent depressive disorder), either antidepressants or spe-
cial medication for relapse prophylaxis and mood sta-
bilization, respectively (e. g., lithium, valproate), may
be used for years (i. e., maintenance phase therapy).
Such maintenance pharmacotherapy is typically recom-
mended for individuals with a history of three or more
� depressive episodes, chronic depression, or bipolar
disorder.

Cross-References

� Depressive Episode
� Dysthymia
� Hypomania
� Mania
� Recurrent Depressive Disorder
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Synonyms

Mitigation strategies

Definition

Various aspects of attitude towards risk after a disaster.

Basic Characteristics

Improvement of information about hazards is badly
needed for raising awareness and enhancing the con-
sultative process that leads to a hazard (� mitigation
strategies). Only informed stakeholders can make ratio-
nal decisions about the choice of strategy in an objective
and rational cost-benefit framework. Informed citizens
are likely to behave in a way that is compatible with
disaster management activities.
Experience has demonstrated that repeated occurrence
of a disaster in the same place within a relatively short
time might enhance the positive learning effect. For
example, there were two large floods on the Rhine,
in December 1993 and January 1995. The maximum
water levels in Cologne were of comparable magni-
tude (the second being actually even a little higher),
but the values of the damage caused by each of the two
floods differed largely. The damage in the second (high-
er) flood was considerably lower. Occurrence of the first
flood raised awareness and triggered actions towards
improvement of the flood preparedness system, based
on the lessons learned. The first flood was still fresh in
memory when the second flood occurred just a year lat-
er.
Misconceptions and myths about natural disasters and
flood protection are deeply rooted in society – for the
general public, politicians, and decision-makers alike.
It is of utmost importance to dispel and rectify miscon-
ceptions and counter-productive “principles” that are
held throughout political and social systems, such as
the short-memory principle, where implementation is
called the rule of hydro-illogical cycle with regards to
floods and droughts. Flood (or drought) occurrence trig-
gers high expenditures on flood (or drought) protection
(� mitigation strategies). Yet, memory fades and, after
some time without flood (or drought), the willingness to
pay for costly preparedness systems drastically decreas-
es. It is not easy to communicate this truth effectively
to the electorate and decision-makers, whose term of

office is short. A major natural disaster may not be like-
ly to occur during decision-makers’ terms of office.
Efficient actions aimed at raising awareness are of
utmost importance for a disaster preparedness system
(� mitigation strategies). There is a systemic lack of
experience with a natural disaster of extreme dimen-
sions. Among over 50 fatalities of the 1997 flood in
Poland, many could have been avoided were the aware-
ness better. Most flood fatalities in the US are related
to vehicles whose drivers underestimate the danger and
get trapped. Alone, car drivers obeying simple rules of
conduct could help reduce the number of fatalities in
many flood events.
The media may play an essential role in raising aware-
ness and providing information. The � risk percep-
tion is to a large extent determined by media cover-
age. In some cases, an atmosphere of risk is created
and warmed up by the media (e. g. the impacts of the
Three Mile Island accident, where the actual damage
was low).
Risk perception involves the beliefs, attitudes, judg-
ments, and feelings of individuals, as well as their wider
social and cultural values and disposition towards haz-
ards (being risk-prone, risk-neutral, or risk-averse). It
also depends on age, gender, education, and past trau-
matic experiences.
In many areas, river levees (dikes) are the principal
flood defenses. Existence of properly dimensioned and
maintained levees, which adequately protect adjacent
areas against small and medium floods, creates a mis-
conception – an unjustified feeling of complete safety
among the riparian population. When a dike breaks dur-
ing an extreme flood, the damage may be higher than
it would have been without a dike. The Netherlands,
a country remembering the tragedy of coastal flooding
in 1953 and which has a large part of the country locat-
ed in depressions, below the mean sea level, has higher
safety standards (flood protection design) than any oth-
er country in the world. Yet, even in the Netherlands,
safety levels are now re-examined to account for glob-
al change effects. Building flood risk consciousness
among the public and rectification of misconceptions,
such as false feelings of absolute safety, is of paramount
importance. No matter how high a flood design is, there
is always a possibility that a greater flood will occur,
inducing losses. Should dikes be designed to withstand
a 100-year flood or a 500-year flood? The latter solution
would give a better (but still incomplete) protection, but
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is far more costly (prohibitively costly in most places,
with the Netherlands being a notable exception as it is
embarking on high safety standards with design values
of 1250-, 4000-, and 10 000-year events for protection
against river, large river, and coastal flooding). Water
managers in a few countries, including the Netherlands,
Australia, the UK, and the USA have begun to consid-
er the implications of climate change explicitly in flood
protection. Measures to cope with the increase of the
design discharge for the Rhine in The Netherlands from
15 000 to 16 000 m3/s must be implemented by 2015
and an increase in the design discharge to 18 000 m3/s
is planned in the longer term due to climate change.
Disaster risk communication is a difficult issue, espe-
cially communication of uncertainties, which requires
assistance in understanding. When issuing warnings –
communicated messages that a hazard is producing spe-
cific risks for a particular segment of the population –
the response depends on the source, channel credibility,
and past experience (relevance and accuracy of earlier
warnings). People are likely to heed warnings if past
warnings did not “cry wolf.”

Cross-References

� Mitigation Strategies
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Age-Dependency Ratio

Definition

The age-dependency ratio is a summary measure of age
composition in a population that incorporates specif-
ic assumptions about “productive” and “unproductive”
groups. Age-dependency ratios represent the relative
numbers of dependents to supporters in the population.
The child dependency ratio compares the population of
children (0–14 years) to the working age (15–64 years)
population, while the aged dependency ratio compares
those aged 65 years and over to the same working-age
reference group. The total age-dependency ratio com-
pares the combined youngest and oldest population to
the intermediate working age group.
However, the use of chronological age alone for clas-
sifying individuals as “dependent” or “productive”
assumes a uniformity of contribution in each age group
which is unlikely to be accurate. For example, contin-
ued education may delay economic contribution for the
intermediate group, and persons may continue to be
economically productive past age 65. Where detailed
data on employment and economic activity are lacking,
age-dependency ratios are nonetheless a helpful esti-
mate of economic dependency.

Agency Theory

Definition

Agency theory refers to a situation where one person
(the agent) makes decisions on behalf of another per-
son (the principal), usually because of asymmetry of
information (� information symmetry). In � health eco-
nomics, agency theory is applied to the relationship
between the physician (the agent) and the patient (the
principal).
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Agenda 21

Definition

Agenda 21 is a plan of action for the preservation of
the Earth that was adopted at the UN conference on
the environment and development at Rio de Janeiro in
1992. No fewer than 181 countries signed the docu-
ment. Agenda 21 not only aims to solve environmental
problems but also covers economic and social injustice
in the world. Democracy, equality and the fight against
poverty play an important role. It is a comprehensive
blueprint of action to be taken globally, nationally and
locally by organizations of the UN, governments, and
major groups in every area in which humans impact on
the environment. The number 21 refers to the 21st cen-
tury.

Agent (of Disease)

Definition

A factor, such as a microorganism, chemical substance,
or form of radiation, whose presence, excessive pres-
ence, or (in deficiency diseases) relative absence is
essential for the occurrence of a disease.

Age-Specific Fertility Rate (ASFR)

Definition

Age-Specific Fertility Rate (ASFR) represents the
annual number of births to women in a particular age
group per 1000 women in that age group. It is used
for comparisons in fertility behavior at different ages,
� fertility at different ages over time and fertility across
countries or populations.

Aging and Health

MICHAL ENGELMAN

Department of Population and Family Health Sciences,
Johns Hopkins University, Bloomberg School
of Public Health, Baltimore, MD, USA
mengelma@jhsph.edu

Synonyms

Elderly and health; Health of the elderly; Older people
and health

Definitions

Population aging, the demographic process by which
older persons become a proportionally larger share of
the total population, is associated with changing pat-
terns of mortality, morbidity, and disability (UNPD
2002). In the older population different aspects of
health have to be considered. � Gerontology, the sci-
entific study of the biological, psychological, and soci-
ological phenomena associated with old age and aging,
and � geriatrics, the branch of medicine that focuses on
health promotion and the prevention and treatment of
disease and � disability in later life, both deal with the
well-being of older people.

Basic Characteristics

A gradual � demographic transition – from patterns of
high fertility and high mortality to patterns of lower fer-
tility and later mortality – has been underway across
the globe. Lower birth rates and growing longevity have
led to an overall increase in both the absolute number
and relative proportion of older people in the general
population. By 2002, the population of individuals 60
years and over reached 626 million, or 10 percent of
the total world population. Of these, nearly 70 million
are among the oldest-old, aged 80 or over. The older
population is projected to expand rapidly in the coming
decades, more than tripling its current size and reaching
2 billion by 2050. The oldest-old population is expect-
ed to grow more than 5.5 times to reach 379 million by
2050. Decreasing fertility rates contribute to the predic-
tion that older individuals will at that time constitute 21
percent of the total world population, twice their current
proportion and equal to the number of predicted chil-
dren. The proportion of the oldest-old will quadruple
to 4 percent by the same year (UNPD 2003). Women
constitute the majority of older people in most coun-
tries (Velkoff, Lawson 1998).
The demographic changes are linked with � epidemi-
ologic transitions, in particular a shift in the leading
causes of death away from infectious, acute diseases
in early life towards chronic and degenerative illness-
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es in mid- and later life. Given the increase in total
� life expectancy, a number of gerontological theories
addressing the implications of increased longevity for
population health have emerged, each proposing differ-
ent relationships between old-age mortality, morbidity,
and disability, or limitations in performing activities of
daily living. (For a review, see Agree, Freedman 1999)
The theories range from the most pessimistic – in which
delayed mortality is translated to increased years of life
with disease and disability – to the most optimistic, in
which morbidity and disability are compressed towards
the end of life, increasing the healthy proportion of
total life expectancy. More nuanced perspectives rec-
ognize the complexity, mutability, and inter-connected-
ness of the processes determining morbidity, disabili-
ty, and mortality, and suggests a continuous dynamic
relationship between them. International trends in mor-
tality and disability outcomes are mixed, supporting
a dynamic model of longevity and health in later life
that is influenced by a multitude of biomedical, envi-
ronmental, and social factors.
� Population aging is an aggregate mark of human suc-
cess in reducing fertility, improving living conditions,
and curbing risks of death through innovations in public
health and medicine. However, insufficient prepared-
ness for the needs of an aging population on the part of
health and social service providers is a challenge con-
fronting societies at all levels of development.

Geriatric Health

Aging populations have higher rates of chronic disease
and � disability, and the likelihood of having multi-
ple co-morbidities rises significantly with age. In high
and low-income countries alike, ischemic heart disease
and cerebrovascular diseases are the leading causes of
death. In more developed nations, cancers (lung, colon,
rectum, stomach, and breast), chronic obstructive pul-
monary diseases, diabetes mellitus, and Alzheimer’s
Disease and other dementias are also among the most
prevalent causes of death. A range of chronic and
adult-onset conditions including depression, hearing
loss, alcohol-use disorders, osteoarthritis, schizophre-
nia, bipolar disorders, and chronic obstructive pul-
monary diseases are among the leading causes of glob-
al disability (Murray et al. 2001). Chronic diseases may
contribute to the gradual loss of senses such as sight
and hearing, to impaired mobility, to increased risks of

falls and fractures, and to disability in the performance
of activities of daily living.
As � senescence, or the slowing-down of physical sys-
tems that takes place as the body ages, progresses,
a range of physical and mental capacities is weak-
ened. Age-related mental illness, especially dementia,
are particularly difficult to cope with for both patients
and caregivers alike. Dementia is a condition of irre-
versible decline in cognition, functioning and behavior.
Alzheimer’s disease (AD) accounts for approximate-
ly 60–70% of dementia cases, with vascular dementia
accounting for the majority of the rest. The prevalence
of AD is estimated to be 8–15% in persons over 65. The
primary risk factor for dementia is age, with the preva-
lence doubling for every 5-year age group after the age
of 65 and reaching as high as 39 percent after age 90
(Jorm, Jolley 1998).
Chronic diseases exact a heavy burden on older adults
due to associated long-term illness, diminished qual-
ity of life, and increased health care costs. Although
the risk of disease and disability clearly increases with
advancing age, poor health is not an inevitable con-
sequence of aging. A healthy lifestyle (including reg-
ular physical activity, a nutritious diet, and avoidance
of tobacco) is the recommended course for prevention.
Screening for early detection is also recommended for
those illnesses (e. g. some cancers, diabetes and its com-
plications, etc.) for which a course of treatment is avail-
able.

Aging and Pharmacotherapy

Older people are particularly susceptible to the risks of
medication use. Age-related loss of physiologic reserve
leads to pharmacokinetic changes and increases inter-
individual variability. The loss of renal function, for
example, decreases the clearance of common drugs in
older people, while the loss of lean body mass and fat
mass leads to an altered volume of drug distribution.
Polypharmacy – the use of multiple (usually 5 or more)
medications – is a common issue since geriatric patients
frequently have multiple co-morbidities each treated
with one or more medication. Furthermore, some med-
ications bring about � side effects that then lead to
the prescription of additional drugs to treat the added
symptoms. Polypharmacy increases the potential of
drug interactions, adverse drug reactions, and the use
of inappropriate medications, or drugs that should be
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avoided in certain doses, disease states, or in combina-
tion with other drugs (Hanlon et al. 2001).

Care-Giving

Historically, older people in need of assistance received
care from younger family members. However, previ-
ously high levels of mortality and fertility meant that
the proportion of individuals reaching older ages was
relatively small while a larger pool of children and rel-
atives was available to share care-giving responsibil-
ities. More recently, the proportion of the population
at older ages has been expanding as the numbers of
younger family members available to provide care has
been shrinking.
Women – wives, daughters, daughters-in-law, nieces
and granddaughters – have traditionally provided the
bulk of family care-giving and continue to do so despite
rising levels of labor force participation. Older people
are as likely to provide care as they are to receive it,
and in developing and developed countries alike, spous-
es are the main caregivers for both men and women.
Because of the sex differential in longevity, however,
women are more likely than men to find themselves
without a spouse and to be living alone when they need
care (Velkoff, Lawson 1998).
A relatively small proportion of older people – between
1 and 10 percent – reside in institutions in developed
nations (Velkoff, Lawson 1998). There has been grow-
ing concern – though not much documentation – that as
networks of family caregivers shrink the rate of institu-
tionalization among older people may rise. Additional
concerns about the quality and cost of institutional care
are garnering attention in many countries.

Aging in Developing Nations

In developing nations a rapid � demographic transi-
tion has outpaced economic development. Since 1980,
developing countries have been home to a larger pro-
portion of the world’s population of persons aged 60
and above than their industrialized counterparts (Lloyd-
Sherlock 2000). By 2000, 249 million people, or 59%
of the world’s 65 years of age and over population lived
in developing countries (US Census Bureau 2001).
According to demographic projections, by 2050, more
than three-quarters of the world’s older people will
be living in developing countries. By 2050 develop-
ing countries will posses a similar age structure to

today’s more industrialized nations. Older people will
then comprise over 30% of the population in East Asia,
more than 20% of the population in Southern Asia and
Latin America, and approximately 10% of the popula-
tion in Africa (UNPD 2003).
Though they are among the most disadvantaged pop-
ulations in developing nations, older people have not
been prioritized by international aid agencies. Eighty
percent of older people in developing countries have no
regular incomes, and approximately 100 million old-
er persons live on less than a dollar a day. Older peo-
ple in developing regions are often excluded from eco-
nomic development, healthcare and education programs
due to age limits and discrimination and humanitari-
an agencies often fail to identify older people as a tar-
get in the planning and delivery of services in con-
flict areas (Help – Age International 2002). While inci-
dence of chronic and age-related disease has been ris-
ing rapidly in developing nations, there is a lack of pro-
fessionals in geriatric medicine, preventing older adults
from receiving the health care they need (Keller et al.
2002).
Though norms of filial piety are still strong in many
developing countries, changes in family structures and
co-residence patterns are rendering traditional support
networks more vulnerable. Recognizing the need for
increased awareness and action on issues related to
global aging, the Second World Assembly on Aging
adopted the Madrid International Plan of Action in
2002. The Plan calls on governments, non-governmen-
tal organizations, and the international community to
adopt the concept of “a society for all ages,” to end
age-based discrimination and abuse, and incorporate
the concerns of older people into national and interna-
tional economic and social development policies (Unit-
ed Nations Programme on Ageing, 2002). The forma-
tion of implementation and monitoring strategies for the
Plan is now in progress.

Cross-References
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� Disability
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� Geriatrics
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� Life Expectancy



A

AHRQ 27

� Population Aging
� Senescence
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Agoraphobia

Definition

The ancient term agoraphobia is translated from Greek
as fear of an open marketplace. Accordingly to the
International Classification of Disease of WHO (ICD-
10), agoraphobia is characterized as the fear or avoid-
ance of crowds, public places, traveling alone, etc. At
least two symptoms of psycho-physiological agitation
(e. g. tachycardia, fear of losing control) have to appear
simultaneously. The psychological stress for persons

suffering from agoraphobia is significant, especially as
most realize that their safety-seeking behavior is exag-
gerated. Most people develop agoraphobia after the
onset of � panic disorder. Agoraphobia is best under-
stood as an adverse behavioral outcome of repeated
panic attacks and the subsequent worry, preoccupation,
and avoidance.

Cross-References

� Anxiety Disorders

Agreement

Synonyms

Contract

Definition

Agreement for two measurement procedures is exam-
ined in the absence of a gold standard, and it refers to
the closeness of two measured values, not to whether
those values are correct or not. Inter-rater agreement
(inter-rater reliability) for two or more raters is a mea-
sure of the closeness of the raters’ decisions. When the
result of measurement is binary data, the agreement is
estimated by � proportion of agreement or � kappa
coefficient, and in the case of continuous data agree-
ment is estimated with � Pearson’s correlation coeffi-
cient (Pearson’s r) or with intraclass correlation coeffi-
cient.

Cross-References

� Contract

AHRQ

Definition

The Agency for Healthcare Research and Quality
(AHRQ) is the lead US Federal agency charged with
improving the quality, safety, efficiency, and effective-
ness of health care. As one of 12 agencies within the
Department of Health and Human Services, AHRQ
supports health services research that will improve the
quality of health care and promote evidence-based deci-
sion making. Information from AHRQ’s research helps
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people to make more informed decisions and improve
the quality of health care services. AHRQ was former-
ly known as the Agency for Health Care Policy and
Research.

Aid Agency

� Humanitarian Agency

Aid Organization

� Humanitarian Agency

AIDS

Synonyms

Infection with the human immunodeficiency virus;
Acquired immunodeficiency syndrome; HIV-infection;
HIV/AIDS

Definition

HIV (human immunodeficiency virus) is a retrovirus
that primarily infects vital components of the human
immune system such as CD4+ T cells (a subset of T
cells), macrophages and dendritic cells. It impairs the
body’s ability to fight infection and certain cancers.
HIV infection is diagnosable by antibody or antigen
testing. Treatment aims to suppress HIV replication
by combinations of drugs that inhibit HIV enzymes.
Any of a list of illnesses that, when occurring in an
HIV-infected person, leads to a diagnosis of AIDS, the
most serious stage of HIV infection. AIDS is also diag-
nosed if an HIV-infected person has a CD4 count below
200 cells/mm3, whether or not that person has an AIDS-
defining condition. The Centers for Disease Control and
Prevention (CDC) published a list of AIDS-defining
conditions in 1993. The 26 conditions include can-
didiasis, cytomegalovirus disease, Kaposi’s sarcoma,
mycobacterium avium complex, pneumocystis carinii
pneumonia, recurrent pneumonia, progressive multifo-
cal leukoencephalopathy, pulmonary tuberculosis, inva-
sive cervical cancer, and wasting syndrome.

Cross-References

� HIV (Human Immunodeficiency-Virus)-Infection
� HIV-Infection and AIDS

AIDS-Defining Diseases

� AIDS-Defining Symptoms

AIDS-Defining Symptoms

Synonyms

AIDS-defining diseases; AIDS-defining illnesses; Op-
portunistic infections in AIDS

Definition

The term “AIDS-defining diseases” are the so-called
opportunistic infections, which do not appear in im-
munocompetent individuals, and particular tumors. The
tumors are Kaposi’s sarcoma, a tumor of the connec-
tive tissue, and non-Hodgkin’s malignant lymphoma.
Opportunistic infections can be caused by viruses, bac-
teria, fungi or parasites. Typical AIDS-associated viral
infections are cytomegalovirus and herpes infections.
The bacterial infection, which most frequently occurs
in connection with HIV-infection, is tuberculosis (� S.
tuberculosis and other mycobacterioses). Fungal dis-
eases, which have to be mentioned, are Candida-infec-
tions and cryptococcoses. A parasitic disease typical for
AIDS is pneumonia caused by Pneumocystis carinii. In
1980 the so-called “wasting-syndrome” was identified;
it is characterized by a loss of body weight of more than
10%, tiredness, persisting diarrhea and fever.

Cross-References

� HIV-Infection and AIDS

AIDS-Therapeutics

� Fusion Inhibitors
� Non-Nucleoside Reverse Transcriptase Inhibitors

(NNRTI)
� Nucleoside and Nucleotide Reverse Transcriptase

Inhibitors (NRTIs)
� Protease-Inhibitors (PI)
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Ailment

Synonyms

Disease; Illness

Definition

Disease represents impairment of the normal state or
functioning of the body as a whole or of any of its
parts. Some diseases are acute, producing symptoms
that last short period of time, for example, flu, pneu-
monia. There are also chronic disorders, such as, arthri-
tis, hypertension, etc. that last for a long time. Dis-
eases are usually classified according to cause. Exter-
nal factors that produce disease are infectious agents,
including bacteria, viruses, fungi, but also disease may
occur as a consequence of different chemical and phys-
ical agents such as drugs, poisons, radiation. Some dis-
eases are inherited and some of them acquired due to
environmental, infectious and various lifestyle factors.
Also, many diseases are attributed to emotional distur-
bances. Most diseases occur as a result of an interac-
tion between the body and the environment. In ancient
times disease was ascribed to supernatural, spiritual,
and humoral factors.

Ainu (Japan, Russia)

� Indigenous Health, Asian

Airborne Particles

� Suspended Particles

Air Quality and Pollution

ZORAN MARMUT

Institute of Hygiene and Medical Ecology, Faculty
of Medicine, University of Belgrade, Belgrade, Serbia
zmarmut@eunet.yu

Definition

Air quality refers to the physical, chemical, and biolog-
ical characteristics of air, both in outside space and in

enclosed spaces, such as most industrial settings, other
non-industrial working places, and residencies. Air pol-
lution is the abnormal presence of various substances
(gases, vapors or particles) in the air in sufficient con-
centrations such that accumulated substances lead to
poor air quality and affect human health, living matter
and other materials. These substances may be released
into the air by natural processes or by human activities.

Basic Characteristics

Air is a mixture of gases, water vapor, solid and liquid
airborne particles in a wide range of concentrations that
range from essential for life to chemically inert. Some
of them are even hazardous, but are normally present
in low concentrations. Air is what constitutes Earth’s
atmosphere and it is present as an almost transparent,
thin envelope around our planet. The atmosphere sig-
nificantly determines the necessary conditions for vari-
ous forms of life on Earth, and also shapes and modifies
the subtle combination of environmental factors that we
call climate.
The normal chemical composition of dry air in the
troposphere is as follows: major gases are nitrogen
and oxygen (78,09% and 20,94%, respectively, by vol-
ume); minor gases are argon (0,93%) and carbon diox-
ide (0,03%); and trace gases (the whole group totaling
0,01%) are neon, helium, methane, krypton, hydrogen,
nitrogen oxides, ozone, ammonia, and sulfur dioxide.
Water vapor content in the low atmosphere is highly
variable, ranging from less than 1% to 5–6% by vol-
ume.
Air quality may range widely from quite good (satis-
factory) to poor, in various degrees. Air quality is good
when there is normal chemical composition of air with-
out significant variations in physical (or physico-chem-
ical, e. g. radiological) and biological characteristics.
Air quality is poor and detrimental if air is odorous
and stale, if physical parameters are out of optimal val-
ues, or if air is polluted by chemicals of various ori-
gin. The main physical characteristics of air that affect
air quality are temperature, humidity, air velocity, and
radiant heat. Biological origins of air quality deterio-
ration include bacteria, viruses (humans are the main
sources in indoor spaces), fungi (molds), insects (fleas
and cockroaches), arthropods (e. g. � house dust mites),
mammals (e. g. home pets – their excreta, hair, dander
or feathers), and plants (pollen grains). There are two
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main groups of sources of air pollution – natural, and
artificial or man-made sources.

Natural Sources of Air Pollution

Over the millennia it has been in existence, the atmo-
sphere has been relatively balanced and stable in com-
position, being polluted mainly by natural processes.
Like now, natural sources of pollution have been vol-
canic eruptions, forest wildfires, biochemical release of
pollutants from soils and oceans, soil erosion, wind-
storms, lightning, and plant pollen release, etc. Natural
sources are much stronger than artificial ones, but pol-
lutants are usually diluted or widely dispersed over the
whole atmosphere, often far from human habitation.

Artificial Sources of Air Pollution

During the last 150–300 years, which have seen agri-
cultural and industrial revolutions, human technology
has reached a point where it is disturbing the global
balance of the atmosphere. Man has begun to pollute
air in a much stronger manner than ever before. Pollu-
tion has been caused by an enormous output of harm-
ful substances into the atmosphere, emitted from a vari-
ety of stationary or mobile sources. These artificial or
man-made sources are usually situated inside human
settlements or close to them; for this reason, they are
much more threatening to human health than natural
sources. The most important sources of pollution are:
a) power and heat generation objects (e. g. fossil fuel
power stations, domestic combustion appliances, and
biomass burning); b) industrial objects (smelteries and
foundries) and agricultural activities; c) transportation
(motor vehicles with internal combustion); d) waste
sites (the burning or spontaneous evaporation of pollu-
tants out of dumps); and e) Other human activities pro-
ducing gases, vapors or aerosols (fumigation, spraying,
etc.).

Ambient or Outdoor Air Pollution

Major pollutants are slightly different throughout the
world, depending on the predominance of pollution
sources locally. However, the six major types are the
organic pollutants carbon monoxide and hydrocarbons,
and the inorganic pollutants nitrogen oxides, sulfur
dioxide, particulates, and low ozone. � Smog, a con-
traction of the words smoke and fog, is a common term

used to indicate the presence of a mixture of multi-
source pollutants in the air around large human settle-
ments.

Indoor Air Pollution

Indoor space is the interior of each working or residen-
tial building in the commercial, public or private sec-
tors, not including industrial working interiors or out-
door space. Indoor spaces are: a) private residences; b)
non residential, commercial and public buildings, e. g.
offices, libraries, cinemas, indoor market places, restau-
rants, hospitals, schools and indoor sport arenas, and c)
transportation, e. g. the interior of private cars, buses,
aircrafts and subways.
The indoor environment is now more significant for
health considerations than the outdoor environment.
Concerns about potential public health problems due to
indoor air pollution are based on epidemiological evi-
dence that urban residents spend approximately 90% of
their time indoors. By such activity patterns, they have
more exposure to harmful agents that exist indoors. The
most important pollutants are nitrogen oxides, volatile
organic compounds, formaldehyde, carbon monoxide,
ozone, and � suspended particles. If tobacco smoking
is not restricted, a mixture of dangerous pollutants may
be detected. Inside many indoor spaces, airborne aller-
gens such as dust mites are present, and sometimes even
the radioactive gas radon. Carbon dioxide is a marker of
indoor air pollution rather than a specific pollutant.

Adverse Effects of Air Pollution

Enormous and continually increasing rates of outdoor
air pollution may have significant consequences on the
quality of air, human health and the whole environment.
Local, regional and even global environmental effects
are well known and scientifically proven. Considering
local health effects, increased morbidity and mortality
rates are reported among vulnerable population groups
in highly polluted areas. Usually registered are: a) upper
respiratory tract illnesses; b) lower respiratory tract ill-
nesses (bronchitis, asthma and pneumonia); c) malig-
nant diseases of the respiratory tract; d) ocular mucous
membrane illnesses and complaints; and e) decreased
resistance to common allergens. Effects on the local
climate are also pronounced as climate characteristics
change significantly over polluted areas.
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Over certain regions of the Earth, air pollution induces
ecosystem acidification and acid deposition (� acid
rain), with both noticeable adverse environmental con-
sequences (e. g. damage to vegetation), and human
health impairments. Air pollution has also led to dete-
rioration of the atmosphere on a global scale. The
most important global consequences are ozone layer
depletion in the stratosphere (ozone holes), and the
greenhouse effect. As a consequence of ozone layer
depletion, the amount of harmful short-wave ultravi-
olet reaching the Earth’s surface has been enhanced.
The � greenhouse effect (global warming of the atmo-
sphere) is mainly a result of carbon dioxide and
methane being released into the atmosphere due to
burning of fossil fuels and farming practices, respec-
tively.
During the last decade of the 20th century, the US
Environmental Protection Agency consistently ranked
indoor air pollution among the top five risks for health
impairments in general population groups. There is
mounting evidence that exposure to polluted indoor air
is the cause of excessive morbidity and mortality. The
main health consequences of indoor air pollution are
grouped into a) � specific building- and home-relat-
ed illnesses (SBRI), and b) � chemical sensitivity syn-
dromes.

Cross-References

� Acid Rain
� Chemical Sensitivity Syndromes
� Greenhouse Effect
� House Dust Mites
� Smog
� Specific Building- and Home-Related Illnesses
� Suspended Particles

References

Cadle RD (1998) Environmental Pollution - Air pollution. The
Academic American Encyclopedia (The 1998 Grolier Mul-
timedia Encyclopedia version). Copyright (c) 1997 Grolier,
Inc. Danbury, CT.

Manuel J (1999) A Healthy Home Environment? Environ Health
Perspect 107(7):A352-7

Kumar HD, Häder DP (1999) Global aquatic and atmospheric
environment. Springer, Berlin

Ledford DK, Lockey RF (1994) Building- and home-related com-
plaints and illnesses: Sick building syndrome. J Allergy Clin
Immunol 94(2):275–6

Mendell MJ, Heath GA (2005) Do indoor pollutants and thermal
conditions in schools influence student performance? A crit-
ical review of the literature. Indoor Air 15(1):27–52

Seltzer JM (1994) Building-related illnesses. J Allergy Clin
Immunol 94(2):351–61

Sundell J (2004) On the history of indoor air quality and health.
Indoor Air 14(Suppl 7):51–8

WHO Commission on Health and Environment (1992) Our plan-
et, our health: report of the WHO Commission on health and
environment. World Health Organization, Geneva

World Health Organization (2000) Climate change and strato-
spheric ozone depletion: early effects on our health in
Europe. In: Sari Kovats et al. (eds) WHO regional publica-
tions. European series, No. 88

World Health Organization (2000) Air quality guidelines for
Europe, 2nd edn. WHO regional publications. European
series, No. 91

Akha

� Indigenous Health, Asian

Alaska Native

� Indigenous Health, North America

Albertus Magnus (1200–1280)

Definition

One of the most accepted Christian preachers during the
middle ages. He was granted ‘holy’ status by Pope Pius
XI in 1931 and was recognized as a teacher in church
practices.

Alcohol Abuse

� Alcoholism

Alcohol Consumption
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Definition

Different forms of alcohol have different functions: as
part of cleaners, fuel, medicine, etc. Worldwide the sub-
stance ETHANOL is well known as a component of dif-
ferent alcoholic beverages. These beverages differ not
only in taste, look and quantity of alcohol, but also with-
in various populations the forms of usage are very dif-
ferent too. People use alcohol as a luxury, as part of
their lifestyle; integrated into daily life, to cope with
stressful situations for example. The general level of
alcohol consumption of a population depends on socio-
cultural factors, availability, production, trade, the dis-
tribution network and the regulations concerning sale.
Therefore, throughout the world, there is a wide varia-
tion between countries and regions in forms and rates
of alcohol consumption. For national health planning it
is helpful to monitor trends of per capita production of
beer, wine and spirits in different regions as well as per
capita alcohol consumption of the population in general
and in social groups in particular.
At the individual level alcohol consumption can be dis-
tinguished in three general forms: moderate drinking,
heavy drinking and excessive drinking that is linked
with dependence on alcohol. These different forms of
alcohol consumption are integrated into individual dai-
ly lives, and misuse is connected with alcohol relat-
ed problems. The terms “alcohol-related problems” and
“alcohol problems” refer to the damaging consequences
of alcohol consumption and the various adverse effects
not only on the individual drinker but also on the family
and society at large.

Trends in Rates of Alcohol Consumption

There have been considerable increases in average rates
per capita alcohol consumption in recent years. Cer-
tain countries show a high rate of increase in per capita
consumption of each category of alcoholic beverage. In
considering the changing trends of consumption with-
in a given population it is necessary to take account
of changing demographic structures (� data collecting).
For instance, in many developed countries the popula-
tion is aging and the average consumption level is much
lower than in developing countries with a younger pop-
ulation, and, whereas most females may not drink, the
average consumption level of adult males may be four
times that of the total population.

Although in alcohol-producing areas the dominant type
of alcoholic beverage consumed is the type produced in
that area and accounts for most of the increase in con-
sumption, the use of additional beverage types also con-
tributes significantly to the increase. In countries with
traditional wine drinking, for instance, there has been
a marked increase in consumption of beer and spir-
its, whereas in countries where beer was the preferred
drink, the consumption of wine and spirit has become
more general.

Socio-Cultural Factors

Socio-cultural factors are involved in both the causes
and the consequences of moderate and heavy drinking.
Such factors also determine whether or not the conse-
quences of drinking are labeled as problems (� cultur-
al beliefs). Among the factors that have been studied
are the cultural beliefs about the value and symbolic
functions of alcohol and the consequences of drinking,
drinking contexts (such as use in rituals, functions, pub-
lic and family occasions) and use of alcohol by different
social and occupational groups.
Possible alcohol culture effects are:
• drinking is integrated into the community, not a ban-

ished or discredited conduct;
• drinking is an act of common life and not a private

behavior;
• drinking is part of given rituals;
• drinking rules are made with common sense;
• drinking rules have a strong authority derived from

common knowledge and shared experiences;
• drinking rules give rhythm (quality, quantity, fre-

quency) and good order;
• drinking is not allowed everywhere and every time –

given a place and special time, so it has a start and
an end.

• drinking rules keep drinking in a frame and give ori-
entation;

• drinking rules take no responsibility away but
demand it from everyone.

That is why in any population where alcohol is socially
acceptable there is a far higher percentage of moderate
drinkers than of heavy drinkers.
When a positive alcohol culture prevails, alcohol con-
sumption can be a beneficial experience within a sup-
portive and protective environment; physical and men-
tal health problems are minimized. With changing
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socio-cultural conditions, resulting partly from the
impact of opposing cultures, many forms of socio-
cultural control seem to be breaking down: alternative
customs are being followed, the limits of acceptable
behavior and drinking are no longer clear and rapid
increases in alcohol consumption are occurring in some
population groups.

Socio-Demographic Groups

To understand the effects of alcohol consumption with-
in a given population, consideration has to be given to
specific socio-cultural situations and variations between
population groups and the way social control is main-
tained and strengthened. The relaxation of cultural con-
trols and emancipation of certain socio-demographic
groups probably account in part for the increasing num-
ber of young people and women taking up drinking
and often running the risk of suffering from the adverse
effects of alcohol consumption and of causing alcohol
problems.
To understand the dominant patterns of drinking, for
instance in women and young people, it is necessary
to have a look at the specific functions that alcohol
consumption has in each of these socio-demographic
groups. Drinking patterns in youth groups are not com-
parable with the drinking patterns in groups of adults,
and the risks and alcohol-related problems are not the
same.
Developmental factors affecting alcoholic consumption
in youths:
• Special motives to start: come together, have fun

together, feelings of social get-together.
• Special functions of drinking: access to peer-groups,

bonding rituals, mimicking adult behavior, feeling
male, feeling strong.

• The effects of strong drinking: often there is a stand-
still in developmental progress.

It is known that alcohol problems disappear as develop-
ment progresses, so strong drinking is normally quit by
the time youngsters grow to adulthood. Finally addic-
tion seldom starts early in youth; that means help and
support for young drinkers is more educational than
therapeutic.

Alcohol Related Problems

Alcohol problems affect the health and development of
individuals and nations and have political, economic

and social implications. Alcohol problems may be the
consequence of either acute episodes of heavy drinking
or of prolonged drinking (� drug abuse). The develop-
ment of alcohol problems can be viewed in the perspec-
tive of the public health model as complex interaction
between the agent (ethanol), the host (drinker) and the
environment (physical, mental and socio-cultural set-
ting, the family and the general community).

Consequences of Acute Episodes of Heavy Drinking

• Short-term impairment of functioning and control,
with aggressiveness and accident proneness

• Exposure to climatic conditions and physical disor-
ders

• Arrest for drunkenness
• Alcohol poisoning

Consequences of Prolonged Heavy Drinking

• Increase risk of certain disorders, including liver cir-
rhosis, certain cancers, cardiovascular diseases and
brain atrophy

• Aggravation of other physical disorders, e. g. malnu-
trition

• Prolonged impairment of functioning and control
with increased proneness to accidents and impair-
ment of working capacity

• Alcohol dependence syndrome
• Alcoholic psychosis
• Premature death
• Suicide

Possible Concomitants

Loss of friends, of family, of self-esteem, job, means of
support and liberty.
Evidence is accumulating that a number of pathological
conditions may however be related to the consumption
of a small amount of alcohol, and may cause a much
greater burden on the community than resulting from
the alcohol dependence syndrome (costs of illness –
utilities).

Preventing and Managing Alcohol
Related Problems

If health is to be looked upon as an integral part of eco-
nomic and social development measures to solve alco-
hol problems must be part of general health programs
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and must be planned with the primary care approach in
mind; responding to alcohol problems must be a joint
responsibility of people and government.

Prevention

• Reducing the availability of alcohol beverages (con-
trol of distribution, price regulation)

• Reducing the demand for alcohol (information and
education on alcohol and alcohol problems, inform
about the upper “safe” level of daily consump-
tion. Restrictions on advertising, moral and religious
forces)

• Additional preventive measures (control measures
focus on limiting the amounts of alcohol avail-
able to the drinker, educational measures concen-
trate on building up the host’s resistance and reduc-
ing demand for alcohol, measures might be devel-
oped from consideration of links between the puta-
tive drinker and his environment).

Treatment

• Treatment and management of persons identified as
being “alcoholics” and “heavy drinkers”

• Family support
• Management in occupational settings (initiated dis-

cussions with key personnel in a range of occupa-
tional settings to identify and reduce alcohol prob-
lems)

• Programs related to traffic safety (legislation regard-
ing drinking and driving, high-risk drivers).

Alcohol Policies in a Health Context

A policy statement concerning alcohol availability and
problems may be seen as an essential contribution to the
formulation of national health policies, strategies and
plans of action. It may be valuable to formulate at a high
level the principles that should underlie the action to
be taken and to establish priorities and strategies. The
following have to be considered:
• Value of policy statement
• Focus on substance abuse or on alcohol problems
• Participation in policy development (range of partici-

pants, community involvement, coordinating bodies)
• Constraints on policy formulation and implementa-

tion
• Information needed for policy formulation
• Preparation to implement a national policy.

Cross-References

� Cultural Beliefs
� Data Collecting
� Drug Abuse
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Alcohol Dependency

� Alcoholism

Alcohol Induced Delirium

� Delirium Tremens

Alcoholism

Synonyms

Alcohol abuse; Alcohol dependency

Definition

Alcohol abuse and dependency are commonly called
alcoholism. Alcohol intoxication can cause irritabili-
ty, violent behavior, feelings of depression, and in rare
instances hallucinations and delusions. Longer-term,
escalating levels of alcohol consumption can produce
tolerance as well as such intense adaptation of the body
that cessation of use can precipitate a withdrawal syn-
drome usually marked by insomnia, evidence of hyper-
activity of the autonomic nervous system, and feelings
of anxiety.

Alexithymia

Synonyms

Emotional inarticulateness
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Definition

This is a word that is frequently used in counseling and
psychotherapeutic circles to denote the supposed inabil-
ity of men to experience and/or express affect adequate-
ly. It literally means to be without words for desire. It is
often used in an adjectival sense as in the assertion that
men tend to be alexithymic in comparison to women.
This usage seems to focus on an enduring state of a man
or a trait of men rather than used to describe a par-
ticular response to a specific situation or circumstance.
What might be more accurate is to stay that men, like
women, can be at a loss for words at certain times and
places. For most men, a tendency towards alexithymia
might be more an indication of the lack of perceived
safety than an accurate denotation of facility with lan-
guage and self-awareness. Its use should be limited to
those cases which actually warrant the use of the word
in terms of individual diagnosis after observing the per-
son in a wide rage of settings.

Allele

Synonyms

Allelomorph

Definition

Diploid organisms like humans carry two copies of each
autosomal chromosome (paired homologous chromo-
somes) and thus, also two copies of every autosomal
gene. One of the paired chromosomes (one of the two
copies of a gene) of an individual is transmitted by the
father, the other by the mother. The sequence (order of
base pairs) of the two copies of a gene does not have to
be completely identical due to normal variation (�poly-
morphisms) or � mutations. Alleles are the different
(alternative, non-identical) forms of a gene or DNA
sequence at a specific genomic/chromosomal position
(locus). An individual can only possess two alleles at
each specific position on a pair of homologous chromo-
somes, but a group or population may contain a lot of
different alleles at a certain locus.

Allelomorph

� Allele

Alliance

Synonyms

Partnership; Cooperation

Definition

An alliance for health promotion is a partnership
between two or more parties that pursue a set of agreed
upon goals in health promotion.

Allopathic Medicine

� Western Medicine

Alpha Error

Synonyms

Type I error

Definition

An alpha error is an error that results if a true null
hypothesis is rejected or if a difference is concluded
when no difference exists between comparison groups.
In most research, it is desirable that the probability of
making such an error is lower than 5%.

Cross-References

� Type I Error

Altayans

� Indigenous Health, Asian

Alternative Hypothesis

Synonyms

Research hypothesis
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Definition

The Alternative Hypothesis represents a statistical
statement indicating the presence of an effect or a dif-
ference. It is the opposite of the null hypothesis. Since
the statement of the research typically predicts an effect
or difference, the researcher generally expects the alter-
native hypothesis to be supported based on rejection of
the null hypothesis. It is represented by the notation HA.

Alternative Medicine

Synonyms

Traditional medicine; Holistic medicine

Definition

Alternative medicine encompasses techniques of treat-
ment and prevention of disease that are regarded by
modern, Western medicine as scientifically unproven
or unorthodox. Alternative medicine includes different
therapies such as chiropractic, homeopathy, acupunc-
ture, herbal medicine, massage therapy, aromatherapy,
naturopathy and many others. Although many alterna-
tive therapies have been successfully used for a long
time in the treatment of disease, the scientifically ori-
ented modern medical establishment is often strongly
opposed to the use of alternative medicine.

Cross-References

� Complementary Medicine
� Holistic Medicine
� Traditional Medicine

Altitude Sickness

Synonyms

Mountain sickness; Altitude illness

Definition

Altitude sickness is a medical condition caused by
acute exposure to high altitudes. It usually occurs at

altitudes of 2500–3000m with the following symp-
toms: headaches, nausea, vomiting, fatigue, dizziness,
insomnia, excitability, breathing difficulties, regurgita-
tion, and peripheral edema (swelling of hands, feet,
and face). Acute mountain sickness can progress to
pulmonary edema or cerebral edema with high lethal-
ity. Altitude acclimatization is the prevention of alti-
tude sickness; it is the process of adjusting to decreas-
ing oxygen levels at higher elevations. In addition,
acetazolamide and drinking large amounts of water are
suggested. Injections of steroids are used in cases of
pulmonary edema, and inflatable pressure vessels are
used to relieve and evacuate severe mountain-sick per-
sons.

Alveolar Bone

� Alveolar Process

Alveolar Process

Definition

The alveolar process is the thickened ridge of the jaw-
bones that contains the teeth and the tooth sockets (alve-
oles) in which the � roots of each tooth are held. The
bone forming the alveoles is called alveolar bone.

Ambulant or Inpatient Service

� Secondary Care

Ambulatory Care

� Outpatient Care

Ambulatory Health Care

� Outpatient Health Care
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Ambulatory Surgery

Synonyms

Outpatient surgery

Definition

Ambulatory surgery is surgery that does not require an
overnight stay in a hospital and is therefore performed
in an outpatient setting such as a physician’s office or
an ambulatory surgical center. Ambulatory surgery has
become more popular in recent years for � cost con-
tainment reasons, especially in the case of minor surgi-
cal procedures that where formerly performed in more
costly hospital settings.

Amebiasis

Synonyms

Amebic dysentery; Infection with Entamoeba histolyti-
ca

Definition

Although Entamoeba histolytica is an intestinal par-
asite, which can be found worldwide, infections pri-
marily occur in tropical regions. Contagious cysts are
shed in the stool. After ingestion of fecally contaminat-
ed material – in most cases foodstuff – cysts develop
into trophozoites in the bowel. Frequently, the infec-
tion is asymptomatic; in some cases symptoms like
flatulence or mild diarrhea occur. When there is great
number of amoeba, more serious symptoms can appear,
like bloody diarrhea, abdominal cramps, fever and
headache. In severe cases there might be a perforation
of the intestinal wall and peritonitis. If the parasites
reach the liver via the portal vein they can cause an
abscess. This abscess can burst into the abdominal cav-
ity, the chest cavity or the pericardial sack. Entamoeba
histolytica can be detected in the stool. Treatment con-
sists of metronidazole, tinidazole or diloxanide furoate
administration; in intestinal perforation dihydroemetin
is additionally administered. The most important means
of prophylaxis of amebiasis is compliance with hygien-
ic rules.

Cross-References

� Amebic Dysentery

Amebic Dysentery

Synonyms

Infection with Entamoeba hystolyticum; Amebiasis

Cross-References

� Zoonotic and Parasitic Infections

American Indian

� Indigenous Health, North America

American Trypanosomiasis

Synonyms

Chagas disease

Definition

Chagas’ disease is tropical parasitic disease typical for
South and Central America caused by the parasite Try-
panosoma cruzi. It usually affects children and young
adults and is transmitted by the feces of infected insects,
typically the assassin bug. Most of those infected have
mild symptoms, such as fever and swelling and redness
around the eyes, but from 10% to 30% develop chronic
disease that may result in serious or fatal inflammation
of the brain and heart tissues. There is no vaccine and
no satisfactory treatment for chronic cases.

Cross-References

� Chagas Disease

Aminoglycoside Antibiotics

Synonyms

Aminoglycosides
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Definition

Aminoglycoside antibiotics are bacteriostatic, that
means they impede the bacteria’s growth. This is
achieved by a change in the permeability of the bacteri-
al cell wall or disturbances of metabolism. The highest
efficacy is seen for gram-negative germs. In comparison
with other antibiotics, aminoglycosides have only a nar-
row therapeutic range. Overdose may result in damage
to hearing, the organ of equilibrium or the kidneys (oto-
and nephrotoxic side effects). Nevertheless, especially
in a severe septic course of a disease, aminoglycosides
are indispensable antibiotic therapy. Apart from local
application as salves or drops (which can, for example
be used for infections of the eyes), aminoglycosides can
only be given parenterally.

Amnesic Syndrome

Definition

A syndrome associated with chronic prominent impair-
ment of recent and remote memory. Immediate recall
is usually preserved and recent memory is character-
istically more disturbed than remote memory. Distur-
bances of time sense and ordering of events are usu-
ally evident, as are difficulties in learning new materi-
al. Confabulation may be marked but is not invariably
present. Other cognitive functions are usually relatively
well preserved and amnesic defects are out of propor-
tion to other disturbances.

Cross-References

� Substance Induced Disorders

ANAES

Definition

The Agence Nationale d’ Accréditation et d’ Evalua-
tion en Santé HAS (ANAES) is the French healthcare
accreditation and assessment agency, with comparable
responsibilities to the � AHRQ in the USA.

Analgesics

Synonyms

Pain medications; painkillers

Definition

Analgesics is a term which describes different class-
es of substances that reduce pain. They can be distin-
guished into � opiods and non-narcotic analgesics (e. g.
aspirin, diclofenac). Some non-narcotic analgesics con-
tain more than one active ingredient and some are com-
bined with caffeine or codeine.

Cross-References

� Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Analysis of Categorical Data

� Analysis of Frequencies

Analysis of Frequencies

GORAN TRAJKOVIĆ

School of Medicine, University of Pristina,
Kosovska Mitrovica, Serbia
goranty@yahoo.com

Synonyms

Analysis of categorical data; Categorical data analysis

Definition

Analysis of frequencies is applied on data obtained
from individuals categorized into mutually exclusive
categories according to one or more variable.

Basic Characteristics

Analysis of frequencies is applied in analysis of data
originating from qualitative variables and in analysis of
data originating from quantitative variables when such
data are converted into grouped data. In the analysis
of frequencies, several different procedures are applied
depending on the aim of the study. � Goodness-of–
fit tests are applied when the aim is comparison of
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sample frequencies against expected frequencies that
are based on theory or previous research. � Tests of
homogeneity are applied when the aim is comparison
of frequencies from different samples. � Tests of inde-
pendence are applied when the aim is to test associa-
tion between two variables based on data given in the
form of frequencies. A � chi-square test is usually used
for testing hypotheses in these situations. This test is
used to evaluate the significance of differences between
observed and expected frequencies. The formula for the
chi-square test statistic is:

χ2 =
∑ (O − E)2

E
,

where O is the observed frequency and E is the expect-
ed frequency. Expected frequencies equate to a null
hypothesis, by which we assume that the observed fre-
quencies do not deviate significantly from the expect-
ed ones (Altman 1990). The value of the test statistic
will follow the chi-square distribution with a specified
number of degrees of freedom, and the null hypothesis
is rejected when the chi-square statistic is equal to or
higher than the critical value for the specified number
of degrees of freedom and level of significance (usually
0.05 or 0.01).

Goodness of Fit Tests

The significance of differences between the frequencies
of particular categories occurring in a sample and the
expected frequencies can be assessed with the use of
the chi-square � goodness-of-fit test (McKillup 2006).
In this test, expected frequencies are assessed based
on previous research, theory, or the assumed statisti-
cal model of distribution of the observed variable. Data
is presented in the form of a simple table (distribution
by one variable). The number of degrees of freedom is
r −1, where r is the number of categories or class inter-
vals.
Assumptions for the application of the chi-square
goodness-of-fit test are (Cochran 1952; Siegel 1956):
1. If the test includes only two categories (r − 2r = 2)

of the variable under consideration, each expected
frequency should be no less than 5;

2. For r > 2, there should be no more than 20% of the
expected frequencies that are less than 5; otherwise,
neighboring categories should be merged.

Analysis of Frequencies, Table 1 Blood groups: chi-square
goodness-of-fit test between observed frequencies and expected fre-
quencies

Blood
group

Observed
frequencies (O)

Expected
frequencies (E)

(O−E)2

E

O 55 62.3 0.855

A 59 54.5 0.378

B 19 16.9 0.251

AB 7 6.3 0.078

Total 140 140.0 χ2 = 1.562

Example 1:

The aim of the study was to compare current and previ-
ous data on blood group frequency. Current data were
obtained from a sample of 140 persons. Previous stud-
ies have shown that the relative frequencies of blood
groups are as follows: group O – 44.5%, group A –
38.9%, group B – 12.1%, group AB – 4.5%. By mul-
tiplying these percentages (expressed as proportions)
with sample sizes in the actual study, expected frequen-
cies (E) were obtained. Thus, for example, the expect-
ed frequency of blood group A was 0.389 × 140 =
54.5. Observed and expected frequencies are presented
in Table 1. The significance of differences between these
frequencies was tested with the chi-square goodness-
of-fit test. The number of degrees of freedom used was
r − 1 = 4 − 1 = 3.
The chi-square statistic was less than the critical value
(χ2

0 = 1.56 < χ3
0.05,3 = 7.82), so it was concluded

that blood group frequencies in the study described did
not show any statistically significant difference from the
expected.

The chi-square goodness-of-fit test is also applied to
check whether a certain mathematical model is suitable
for studying a phenomenon. In this context, observed
frequencies are compared with the frequencies expect-
ed based on an assumed model, such as normal, bino-
mial, or Poisson distribution. The number of degrees
of freedom is calculated as r–1, where r is the num-
ber of group or class intervals. If parameters of the sta-
tistical model are not known (e. g. arithmetic mean or
parameters of binomial and Poisson distribution), but
have to be assessed based on sample data, the num-
ber of degrees of freedom is reduced by the number of
parameters assessed in that way. The null hypothesis
states that the assumed model “fits” the data. If the val-
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ue of the chi-square statistic is higher than the critical
level, the null hypothesis is rejected and the alternative
accepted, stating that the assumed model does not “fit”
the data, and therefore it is not suitable for studying the
phenomenon. Alternatives to the chi-square goodness-
of-fit test are the � Kolmogorov-Smirnov test or Lil-
liefors normality test.

Contingency Table Analysis

The significance of a difference between the observed
and the expected frequencies, presented in the form of
� contingency table, can be assessed with the use of
the chi-square � test of homogeneity and the chi-square
� test of independence (LeBlanc 2004). The manner of
calculation for these two tests in � contingency table
analysis is the same, the only difference being the con-
cept and manner of sampling. Depending on the num-
ber of categories of tested variables, a contingency table
can have different numbers of rows and columns. The
smallest contingency table is 2 × 2, when the tested vari-
ables are dichotomous, that is, with only two categories
each (e. g. yes-presence or no-absence of some charac-
teristics). The frequencies need to be put into the table
format given in Table 2:
The expected frequency for the given cell in the contin-
gency table is calculated according to the formula:

expected value of a cell

= (row total) × (column total)/(table total) .

The number of degrees of freedom is calculated as df =
(r–1)(c–1), where r is the number of rows in the contin-
gency table (number of categories of the first variable),
and c is the number of columns in the contingency table
(number of categories of the second variable).
In the chi-square test of homogeneity, two or more sam-
ples are selected from the population according to one
classification criterion. If the classification is dichoto-
mous, there will be only two samples. Sample sizes,

Analysis of Frequencies, Table 2 General contingency table format

Variable 2

Yes No Total

Variable 1 Yes a b a+b

No c d c+d

Total a+c b+d a+b+c+d

a, b, c, d – observed frequencies

which are marginal frequencies under the classification
criterion according to which the groups are formed, are
controlled by the researcher. The null hypothesis states
that populations are homogeneous regarding the pro-
portions of categories of the second variable, or second
classification criterion. If the null hypothesis is rejected,
it is concluded that the above proportions are different
in the observed populations.

Example 2:

In a prospective cohort study, there were two samples.
The first group comprised 50 subjects from the smoking
population, and the second group comprised 60 sub-
jects from the non-smoking population. The incidence
of acute respiratory infection during the three winter
months was monitored. The null hypothesis stated that
the populations of smokers and non-smokers are homo-
geneous regarding the proportion of persons suffering
acute respiratory infections in winter. The results are
shown in Table 3.
The percentage of persons who suffered from acute res-
piratory infection was 52% and 28%, in the groups of
smokers and non-smokers, respectively. The chi-square
statistic based on the data in Table 3 was 6.42. Since
this value was higher than the critical value (χ2

0 =
6.42 > χ3

0.05,1 = 3.84), the null hypothesis was reject-
ed, and it was concluded that the proportion of persons
suffering from acute respiratory infections during the
winter period is larger in the smoking population.

The chi-square test of independence is used to test the
independence of two variables i. e. to assess the signif-
icance of their association (hence the name, chi-square
test of association). In this situation, the researcher has
control over the total sample size, while marginal fre-
quencies are random quantities. For all units of the ran-
dom sample, categories of both variables are registered
and frequencies are presented in a contingency table.
Testing the independence of variables serves to assess if

Analysis of Frequencies, Table 3 Smoking status and acute respi-
ratory tract infection in prospective cohort study

Acute respiratory tract infection

Yes No Total

Smoking Yes 26 24 50

No 17 43 60

Total 43 67 110
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Analysis of Frequencies, Table 4 Smoking status and acute respi-
ratory tract infection in cross-sectional survey

Acute respiratory tract infection

Yes No Total

Smoking Yes 22 17 39

No 16 35 51

Total 38 52 90

the distribution of one variable is conditionally depen-
dent on the distribution of the second variable. The null
hypothesis states that the variables are independent. If
the null hypothesis is rejected, it is concluded that the
variables are dependent, i. e. that there is association
between them.

Example 3:

In a cross-sectional study, a sample was formed of 90
subjects from the general population. Information on
smoking status was obtained for every subject (smoker
or non-smoker), as well as data on whether the subjects
had suffered from acute respiratory infection during the
previous winter. The null hypothesis stated that smok-
ing status and suffering acute respiratory infection are
independent variables, i. e. that there is no association
between them. The results are shown in Table 4.
The chi-square statistic based on the data in Table 4 is
5.68. Since this value is higher than the critical value
(χ2

0 = 5.68 > χ3
0.05,1 = 3.84), the null hypothesis was

rejected and it was concluded that smoking status and
suffering from acute respiratory infection are dependent
variables, i. e. that there is association between them.

Same variables are analyzed in both ways, e. g. in both
the second and third example – smoking status and suf-
fering from acute respiratory infection – but with dif-
ferent aims and designs of studies. In the third example,
the researcher only controlled total sample size, and did
not have control over the selection of two samples from
the two populations. It was therefore impossible to test
the homogeneity of the populations, but it was possible
to test the dependence of the two variables.
In 2 × 2 contingency tables, assumptions for applying
the � chi-square test are as follows (Cochran 1954;
Siegel 1956):
1. When the total frequency in the contingency table is

more than 40, the chi-square test can be applied if
all the expected frequencies are ≥ 1.

2. When the total frequency in the contingency table is
between 20 and 40, the chi-square test can be applied
if all the expected frequencies are ≥ 5.

3. When the total frequency in the contingency table is
less than 20, the test cannot be applied.

If these assumptions are not met, � Fisher’s exact test
can be applied.
In contingency tables larger than 2 × 2, assumptions for
applying the chi-square test are as follows (Cochran
1954; Siegel 1956):
1. None of the expected frequencies should be < 1.
2. No more than 20% of cells should have an expected

frequency < 5.
If the above assumptions are not met, neighboring cat-
egories should be merged, thus reducing the number of
rows or columns. Merging of neighboring categories
can continue to the dimensions of the smallest table,
which is 2 × 2.

Measures of Association in Contingency Tables

When the null hypothesis of independence of two vari-
ables is rejected, it is useful to have a measure of the
strength of this dependence (association). Several mea-
sures of association can be calculated for data in contin-
gency tables. Some of these coefficients and the man-
ner of calculating them (Indrayan and Sarmukaddam
2000), using the example of the data in Table 4, are:
• Phi (ϕ) coefficient:

φ =
√

χ2

N
=
√

5.68

90
= 0.25

• Contingency coefficient:

C =
√

χ2/N

1 + χ2/N
=
√

5.68/90

1 + 5.68/90
= 0.24

The contingency coefficient is not a good parallel
with the correlation coefficient since its value nev-
er reaches 1 and depends on table dimensions.

• Cramer’s V:

V =
√

χ2/N

minimum (r − 1, c − 1)

=
√

5.68/90

1
= 0.25

• Odds ratio:

OR = a · d

b · c
= 22 · 35

17 · 16
= 2.83
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Analysis of Frequencies from Paired Samples

When data originates from � paired groups (matched
samples or dependent samples), appropriate tests are
McNemar’s test (for two paired groups) and Cochran’s
Q test (for more than two paired groups).

Analysis of Relationship between Exposure
to Risk Factor and Occurrence of Risk Event

In epidemiological studies, the result is often frequen-
cy of exposure to the � risk factor or occurrence of
the risk event (e. g. disease, injury, or death). Risk is
defined as the proportion of the population at risk that
was affected by the risk event during the observation.
Relative risk is the ratio of risk of the group that is
exposed to the risk factor and risk of the group that is
not exposed. In cohort studies, risk and relative risk can
be estimated directly (Katz 1997; Timmreck 2002). In
Example 2, the cohort study, exposure to smoking as
a risk factor was observed, and the occurrence of acute
respiratory infection was a risk event. The risk of suf-
fering from acute respiratory infection in the group that
was exposed to smoking and the risk in the group that
was not exposed was as follows:

Riskexposed = a/(a + b) = 26/(26 + 24) = 0.52

Riskunexposed = c/(c + d) = 17/(17 + 43) = 0.28

The risk difference (attributable risk) was:

AR = Riskexposed−Riskunexposed = 0.52−0.28 = 0.24

The relative risk (risk ratio) was:

RR = Riskexposed/Riskunexposed = 0.52/0.28 = 1.8

The risk of suffering from acute respiratory infection
during the winter months is therefore 1.8 times higher
in the group of smokers compared with the group of
non-smokers.
The attributable risk percent in the exposed was:

AR%exposed =
[(Riskexposed − Riskunexposed)/Riskexposed]

= [(0.52 − 0.28)/0.52] = 0.46

In case-control studies and cross-sectional studies, it
is not possible to calculate the relative risk directly, but
it is possible to calculate the odds-ratio, which can be
taken as an estimate of relative risk (Schechtman 2002).

Analysis of Frequencies, Table 5 Acute respiratory tract infection
and smoking status in retrospective case-control study

Smoking

Yes No Total

Acute respiratory Yes 41 29 70

tract infection No 30 50 80

Total 71 79 150

Example 4:

In a retrospective case-control study, there were two
samples of subjects, divided based on whether they had
an acute respiratory infection in the previous three win-
ter months. The first group consisted of 70 subjects who
had an acute respiratory infection in the previous three
winter months, and the other group consisted of 80 sub-
jects who did not have an acute respiratory infection in
the same period. Information regarding smoking status
was then obtained from the subjects. The null hypoth-
esis stated that populations of persons who had and
those who did not have acute respiratory infections are
homogeneous with regard to the proportion of smokers.
The results are presented in Table 5.
The percent of smokers was 59% and 38% in the groups
of people who had and who did not have acute respi-
ratory infections, respectively. This difference was sta-
tistically significant (χ2

0 = 6.65 > χ3
0.05,1 = 3.84).

The odds-ratio was OR = 41·50
29·30 = 2.36 (95% CI 1.22–

4.54). The conclusion was that there is a significant sta-
tistical association between smoking and contracting
acute respiratory infections during the winter months.

Cross-References

� Chi-Square Test
� Contingency Tables Analysis
� Fisher’s Exact Test
� Goodness of Fit Test
� Kolmogorov-Smirnov Test
� Paired Groups Design
� Risk
� Test of Homogeneity, Chi-Square
� Test of Independence, Chi-Square
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Analysis of Variance

� ANOVA

Analytical Studies

� Observational Studies

Analytic Method

� Observational Studies

Anangu (Northern South Australia)

� Indigenous Health – Australooceaninan

ANCOVA

Synonyms

Covariance models

Definition

Models containing some quantitative and some quali-
tative explanatory variables, where the chief explanato-
ry variables of interest are qualitative and the quanti-
tative variables are introduced primarily to reduce the

variance of the error terms. Analysis of covariance –
ANCOVA – combines features of ANOVA and regres-
sion. It augments the ANOVA model containing the
factor effects with one or more additional quantitative
variables that are related to the response variable. The
intention is to make the analysis more precise by reduc-
ing the variance of the error terms.

Ancylostomiasis

Synonyms

Infection with Ancylostoma Duodenale

Andamanese (India)

� Indigenous Health, Asian

Anemia

Synonyms

Deficiency of erythrocytes

Definition

Deficiency of erythrocytes refers to a reduction of
red blood cells (erythrocytes) and/or dysfunction or
decreased concentration of hemoglobin (the oxygen-
carrying protein in the red blood cells) and/or decreased
hematocrit (packed cell volume; volume percentage of
red blood cells in the blood) resulting in reduced vital-
ity. Causes of anemia may be in the production of
red blood cells (hematopoiesis), the function of the
cells, or an excessive destruction of red blood cells
(hemolysis). Chronic and severe bleeding, pregnancy,
infections, cancer and malnutrition may induce anemia.
Signs and symptoms of anemia may be shock, fatigue,
reduced vitality, dyspnea, tachycardia and angina pec-
toris.

Anesthesiology

Definition

Anesthesiology is the field of medicine specialized in
the application of drugs and other agents that cause
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insensibility to pain. It involves preoperative evalua-
tion, intraoperative and postoperative care and super-
vision, and the management of the systems and person-
nel that are required to support the different activities.
The subspecialties within anesthesiology include car-
diothoracic anesthesiology, critical care, neuroanesthe-
sia, obstetrical anesthesiology, pain management, pedi-
atric anesthesiology, and ambulatory anesthesia.

Anitiviral Drugs

� Virustatics

Anopheles Mosquito

Synonyms

Malaria transmitting mosquito

Definition

There are about 400 species of the Anopheles mosquito,
60 of which transmit malaria. An infection is only
caused by the females of the species as they feed on
blood; males only sip nectar and fruit juice. Anophe-
les mosquitoes are primarily found in tropical and sub-
tropical regions, where they live and breed near stag-
nant water. Mosquitoes cannot exist above an altitude
of 2000–2500m. They are predominantly night-active
and – most frequently – bite indoors between sundown
and sunrise. To spread malaria, two blood meals with-
in a specific timescale are necessary. On the first bite of
an infected source, the mosquito takes up the plasmodia
in the blood, which then develop inside the insect. With
the second blood meal, plasmodia are transmitted to the
human host.

Anorexia

� Eating Disorders

Anorexia nervosa

Definition

Persons suffering from anorexia nervosa show self-
inflicted, substantial weight loss and retention of weight

that is too low for their age (BMI < 17.5 kg/m2 in
adults), or insufficient weight gain, accompanied by the
conviction that one is overweight despite being under-
weight. Anorexia nervosa occurs most often at the age
of 14.

Cross-References

� Eating Disorders

ANOVA

Synonyms

Analysis of variance

Definition

A test for significant differences between multiple
means, achieved by comparing variances. It concerns
a normally distributed response (outcome) variable and
a single categorical explanatory (predictor) variable,
which represents treatments or groups. The term analy-
sis of variance refers not to the model but to the method
of determining which effects are statistically signifi-
cant. Major assumptions of ANOVA are the homogene-
ity of variances (it is assumed that the variances in the
different groups of the design are similar) and normal
distribution of the data within each treatment group.

Antagonism

Definition

Antagonism represents the situation in which the com-
bined effect of two or more factors is smaller than pre-
dicted by the causal model being used. Antagonism is
opposite of synergism.

Anterior Horn Cell Disease

� Motor Neuron Diseases

Anthelminthic Drugs

� Anthelminthic Therapy
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Anthelminthic Therapy

Synonyms

Anthelminthic drugs; Medicinal treatment of worm
infections; Therapeutics against worm infections

Cross-References

� Therapy of Infectious Diseases

Anthrax Infection

Synonyms

Infection with Bacillus anthracis

Definition

Anthrax is an infection with the spore- and toxin-build-
ing Bacillus anthracis. The disease primarily occurs in
wild and domestic ruminants and is most frequent in
warm countries. Anthrax can be transmitted to humans
by direct contact with infected animals, breathing in
of spores or ingestion of contaminated animal prod-
ucts. Incubation period ranges between a few hours
and a couple of days. Without therapy or if treatment
is induced too late, the course can be lethal within
2–3 days. Depending on the place of entrance, infec-
tion leads to skin anthrax, lung anthrax or gastroin-
testinal anthrax. Purulent vesicles develop on the skin
and bloody swellings (hemorrhagic edema) are found
in the inner organs. Surgical intervention is not allowed
in cases of skin anthrax as the risk of spreading the tox-
ins and causing sepsis increases. Lethality is assumed
to be 5–20% in skin anthrax, 25–60% in gastrointestinal
anthrax and > 90% in lung anthrax. Therapy should be
carried through with gyrase inhibitors (ciprofloxacin);
alternatives are penicillin G, tetracyclin, erythromycin
and chloramphenicol. Bacillus anthracis has been used
in biological warfare, for example, in 2001, letters
were sent in the United States, which contained a pow-
der contaminated with Bacillus anthracis. People who
opened the letters were put at risk of breathing in the
spores, being infected and dying of lung anthrax.

Antibiotic-Resistant Bacteria

Definition

Antimicrobial resistance (insensitivity) is the ability
of a microorganism to prevent an antimicrobial (e. g.,
antibiotic) from working against it. Resistance to par-
ticular antibiotics can develop naturally. The use of
an antibiotic for any infection, in any dose and over
any time period forces bacteria to either adapt or die
in a phenomenon known as “selective pressure”. The
microbes that adapt and survive carry genes for resis-
tance that can be transferred between individuals. When
an antibiotic is given, it kills the sensitive bacteria
but any resistant bacteria can survive and multiply.
Microorganisms that are not killed or inhibited by an
antibiotic are called “antibiotic resistant”. If a bacteri-
um carries several resistance genes, it is called multire-
sistant.

Antibodies

Synonyms

Immune globulins; Immunoglobulins

Definition

Antibodies or immune globulins are proteins which
react specifically against substances foreign to the
organism. Their structure was described first in 1959
by G. Edelmann and R. Porter. From all immune glob-
ulins the types IgG, IgM, IgD, IgA and IgE can be dif-
ferentiated. While IgD and IgE do not play a role in
the defence of infectious diseases, IgA has an important
function concerning non-specific defence mechanisms,
particularly in viral infections. The immune globulins
of the types G and M interact specifically with the dif-
ferent pathogens. As IgM is responsible for the pri-
mary immune response, it is the first immune globulin
detected in the blood after contact with a pathogen. IgG
is produced a little later. This type of immune globu-
lin, which reacts very specifically against the antigen,
becomes part of the immune memory. If there is a new
contact with the same pathogen defence mechanisms
are quickly available. In contrast to IgM antibodies,
antibodies of the IgG type can pass through the placen-
ta and thus protect the unborn baby in the womb from
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a number of infectious diseases (see also � nest protec-
tion).

Cross-References

� Immunization, Passive

Antibodies Transferred During Pregnancy

� Nest Protection

Antifungal Therapeutics

� Antimycotics

Antifungal Therapy

� Antimycotics

Anti-HIV Medications

� Fusion Inhibitors
� Non-Nucleoside Reverse Transcriptase Inhibitors

(NNRTI)
� Nucleoside and Nucleotide Reverse Transcriptase

Inhibitors (NRTIs)
� Protease-Inhibitors (PI)

Antimycotic Drugs

� Antimycotics

Antimycotics

Synonyms

Drugs against mycoses; Drugs against fungal infec-
tions; Antimycotic therapy; Antimycotic therapeutics;
Antifungal therapy; Antifungal therapeutics

Definition

Antimycotics are used to treat fungal infections of
the skin and the mucous membranes and systemic
mycoses. Several groups of substances with different
effects are available. The polyen-antimycotics ampho-
tericin B and nystatin are effective against dermato-
phytes and yeasts by influencing the synthesis of the
fungal cell membrane. Substances, which belong to the
group of azole antimycotics, are clotrimazole (against
yeasts and cryptococcosis), ketoconazole (for local and
systemic mycoses) as well as miconazole and flucona-
zole (both against yeasts and dermatophytes). Azole
antimycotics influence different parts of the fungal
metabolism. Flucytosine, which also interferes with
metabolic processes of the fungus, is used parenteral-
ly in systemic yeast infections (candidiasis) and crypto-
coccosis.

Antimycotic Therapy

� Antimycotics

Antinoise

� Active Noise Control

Antioxidants

Definition

There are natural antioxidants like vitamin C, vita-
min E, carotinoids and artificial citrates. They are used
in food, pharmaceuticals and in synthetic materials to
avoid the oxidation (reaction with aerial oxygen or oth-
er oxidize chemicals) of sensitive molecules. Mostly
they act as scavengers. Because natural antioxidants
delay or advert the growth and development of many
cells they possibly block the development of cancer.
A lot of antioxidants which decrease the hazards of can-
cer are found in fruit and vegetables. And they also
make aggressive oxygen particles harmless. It is sup-
posed that a high intake of fresh fruit and vegetables
has a protective effect against the development e. g. of
cancer.
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Antipyretics

� Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Antiretroviral Medications

� Fusion Inhibitors
� Non-Nucleoside Reverse Transcriptase Inhibitors

(NNRTI)
� Nucleoside and Nucleotide Reverse Transcriptase

Inhibitors (NRTIs)
� Protease-Inhibitors (PI)

Antisepsis

� Antiseptic

Antiseptic

Synonyms

Antisepsis; Disinfectant; Disinfection of surfaces

Definition

Word-for-word translated from Greek an antiseptic is
a substance used against putrefaction. Disinfectants
reduce the amount of germs on surfaces. Antisepsis
involves the disinfection of areas, materials and objects
as well as disinfection of skin and wounds.

Antiviral Agents

� Virustatics

Antiviral Substances

� Virustatics

Antiviral Therapy

� Virustatics

Anxiety Disorders

MICHAEL LINGEN

University of Göttingen, Göttingen, Germany
mlingen@gwdg.de

Synonyms

Panic disorder; Agoraphobia; Social phobia; Specif-
ic phobia; Simple phobia; General anxiety disorder
(GAD); Obsessive-compulsive disorder (OCD); Acute
and post-traumatic stress disorder (PTSD); Hypochon-
dria; Health anxiety; Health phobia

Definition

Fear and anxiety are not primarily pathological, but
ubiquitous phenomena necessary for life and survival.
It is only in its extreme form that anxiety becomes
problematic. Anxiety is a feeling of apprehension
and fear characterized by physical symptoms such as
palpitations, sweating, and feelings of stress. Anxi-
ety disorders are a cover term for a variety of mental
disorders in which severe anxiety is a salient symp-
tom. Unlike the relatively mild, brief anxiety caused
by a stressful event such as an exam or a business pre-
sentation, anxiety disorders are chronic, or can become
chronic, or grow progressively worse if not treated, and
are pathologically associated with other mental disor-
ders.

Basic Characteristics

Epidemiology

Anxiety disorders rank among the most frequent psy-
chological diseases. 1–2% of the total population are
affected by an anxiety disorder in need of treatment.
Epidemiological studies concluded that the lifetime
prevalence of anxiety disorders is 14% (Regier 1998).
The 12-month prevalence of anxiety disorders is 12.0%,
� specific phobias are most frequent (7.8%), followed
by � panic disorders (12-month prevalence: 2.3%;
Wittchen and Jacobi 2005). The lifetime prevalence of
panic disorders is estimated to be 3–5 percent (Far-
avelli et al. 2005). General anxiety disorder (GAD)
shows a lifetime prevalence of 5% in adults (Ballenger
et al. 2001). Prevalence rates of GAD are highest in
middle-aged women (> 45 years).

http://www.medterms.com/script/main/art.asp?articlekey=4741
http://www.medterms.com/script/main/art.asp?articlekey=20104
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Aetiology

In a general model, anxieties can be explained as a con-
sequence of a dysfunctional interpretation of events,
which go hand in hand with a behavior that more
and more strengthens the dysfunction (e. g. avoidance).
According to this model, the ill-making interpretations
are the result of individual, relatively stable convictions
and doctrines. These are triggered by specific situa-
tions, physical reactions or thoughts that influence the
(consequently very selective) processing and interpre-
tation of information. Most patients, for example, over
estimate dangers and underestimate their own capaci-
ty to deal with them. As soon as a perceived danger
is assessed, a number of negative, automatic thoughts
build up (e. g. self-doubt, sceptic predictions). This pro-
cess of building up can be described as a vicious circle:
signs of an assumed dysfunction enhance the percep-
tion of violability and influence the situational cogni-
tions and the dysfunctional attempts to cope with it;
these consist mainly in avoidance and safety-seeking
behavior. Consequently, the person is convinced that
only this behavior will avert the dreaded catastrophe.
Experiencing that the catastrophe did not occur or per-
ceiving that the situation could only be managed with
this behavior, suppresses the development of function-
al assessments and behaviors. The term “safety-seeking
behaviors” (Salkowskisk 1991) refers to every behavior
used to avoid the dreaded event (e. g. diction or voice
modulation of socially insecure people, always carrying
a mobile phone or medication by people with panic dis-
orders). Cognitive-behavioral therapy therefore stress-
es the need to modify this safety-seeking behavior;
the behavioral-therapeutic approach also distinguishes
between risk-factors (genetic precondition, life story),
triggering or releasing factors (stages or events of life
that were particularly stressful) and maintaining condi-
tions (e. g. self-energizing processes based on self-eval-
uation and assessment of events as catastrophic, leading
to avoidance).
From a psycho-dynamic point of view, in contrast,
the symptoms of anxiety are seen as a result of inner
conflicts or of deficits of the so-called self-structure,
depending on the underlying concept. According to the
conflict model, the psychological defense of unaccept-
able emotions (e. g. aggressive or egoistic impulses)
leads to a massive inner conflict which in turn “is fright-
ening” in the original sense. According to this mod-

el, people would rather suffer from anxiety than have
a conflict with their consciences, an external authority
or other images of themselves; they, however, are not
aware of this inner conflict. The deficit model, on the
other hand, assumes that the anxiety cannot be fought
efficiently because of a weak ego, which then leads to
increasingly strong appearances of anxiety in the form
of symptoms. The continuous failure of psychological
defenses in the face of increasingly trivial stimuli there-
fore leads to frequent and massive bouts of anxiety.

Consequences

In most anxiety disorders spontaneous remission is very
rare. On the contrary, these disorders tend to become
chronic at an early stage and sufferers have a high prob-
ability of developing a second anxiety disorder (up to
50%) or a depression (up to 50%). A common combi-
nation is anxiety disorder and substance abuse (up to
40%); this, however, in most cases, has to be regard-
ed as an unsuccessful attempt by sufferers to treat their
anxiety themselves. It is quite common that an anxi-
ety disorder finds its expression in somatic symptoms
(e. g. stomach ache) which are mistaken for symp-
toms of a physical disease and consequently wrongly
treated. This in turn can lead to feelings of insecuri-
ty in the patient and in extreme cases result in a kind
of vicious circle of increasing anxiety and increasing
somatic symptoms.

Treatment

Until a few years ago, anxiety disorders had been
regarded as difficult to treat. In recent years, howev-
er, newer and more effective therapeutic strategies have
been developed. For all forms of anxiety disorders, psy-
chotherapy is the method of choice. The benefit or lack
of an additional treatment with medication is still under
debate. The benefit of a pharmaco-therapy as an inter-
im solution before the onset of psychotherapeutic meas-
ures is undisputed. A permanent therapy with medica-
tion (e. g. antidepressants, benzodiazepines), however,
is not always appropriate, as it prevents the establish-
ment of functional interpretations and coping strate-
gies and is also probably not quite harmless because of
potential addictions (as in the case of benzodiazepines).
The general objective of psychotherapy for anxiety dis-
orders is an adequate reduction of symptoms, a gener-
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al psychological and physical improvement and, at the
same time, an increase in the quality of life.
Behavioral-therapeutic measures for the treatment of
anxiety disorders are based on the realization that anxi-
eties are mainly influenced by learning processes, main-
taining conditions (e. g. morbid gain in the form of
social care) and distorted interpretations. Consequent-
ly, the specific therapeutic approach focuses on chang-
ing these conditions, e. g. confrontation with anxiety-
eliciting stimulus, relaxation techniques, etc.
A decisive focus in which the psychoanalytical thera-
py differs from cognitive-behavioral approaches is the
psychoanalytical handling of the therapeutic relation-
ship with its specific interactions that are governed by
the patient’s unconscious conflicts. The objective is
that these unconscious conflicts, which are inextricably
linked to previous relationships, can be experienced and
dealt with in the present relationship with the analyst.

Cross-References

� Acute and Post-Traumatic Stress Disorder (PTSD)
� Agoraphobia
� Dissociation
� General Anxiety Disorder (GAD)
� Hypochondria
� Obsessive-Compulsive Disorder (OCD)
� Panic Disorder
� Social Phobia
� Specific Phobia
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Anxiolytics

� Hypnotics and Sedatives

Appraisal

� Evaluation, Models

Approximal Surfaces

Definition

The approximal surface of a tooth is the part of the
crown that faces an adjacent tooth in the dental arch.
Usually the approximal surfaces of the adjacent teeth
touch punctiform (contact point), therefore forming
a wedge-shaped interdental space that is difficult to
reach for cleaning.

Aquinas, Thomas

Definition

Thomas Aquinas was born in Italy in 1225 and died
in March 1274. He is known as one of the greatest
philosophers and theologians in history. The Italian
man belongs to the most important Catholic teachers;
he is the principal agent of philosophy of the high mid-
dle age.

“Arising From Habit”

� Ethics and Religious Aspects

Aristoteles

Definition

A prominent advocate of philosophical reasoning. He
was involved in the Natural Sciences and a very for-
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ward thinker of the wider European world on religious
history. He became involved in several other disciplines
that he had formed himself and/or greatly influenced.

Arithmetical Skills Disorder

Synonyms

Specific developmental disorder of scholastic skills

Definition

The main feature is a specific and significant impair-
ment in the development of arithmetical skills that is
not solely accounted for by mental age, visual acuity
problems, or inadequate schooling. During school age,
emotional and behavioral problems are often associated
with arithmetical skills disorder. Such disorders often
continue into adolescence.

Artemether/Lumefantrine (Riamet®)

Definition

Lumefantrine is derived from the alkaloids of the
bark of the South American cinchona tree (quinine
and quinidine). Its effect results from the impairment
of the metabolic processes in plasmodia. Artemether,
which is extracted from Artemisia annua (Quingha-
soso), impairs parasitic enzymes as well. The sub-
stances are effective against all forms of malaria,
therapy is performed for three days. Side effects are
headache, sleeplessness, dizziness and gastrointestinal
symptoms.

Arthritis

Definition

Arthritis is a group of chronic conditions characterized
by joint inflammation. It is one of the leading caus-
es of disability in people older than 55 years. There
are more than 100 types of arthritis, with osteoarthritis
and rheumatoid arthritis among the most prominent.
Although the various forms of arthritis are quite differ-
ent from each other, they produce common symptoms
which include sore, stiff, inflamed, and painful joints.
There are different causes for arthritis; for some types

theses are not even fully explored. Rheumatoid arthritis
is an autoimmune disorder in which the immune system
begins to act abnormally. Osteoarthritis occurs follow-
ing trauma or infection of the joint, or as a result of
aging. Usually, the first line of treatment is medication
to reduce inflammation, swelling, and pain. The medi-
cation is often supported by physical therapy that might
reduce the rate of deterioration of the joints. Surgery is
only applied for the most severe cases.

Artifactual Association

� Spurious Association

Artificial Neural Network

Synonyms

Neural network

Definition

An analytic modeling technique modeled after the
(hypothesized) processes of learning in the cognitive
system and the neurological functions of the brain.
It is capable of predicting new observations (on spe-
cific variables) from other observations (on the same
or other variables) after executing a process of so-
called learning from existing data. Artificial neural net-
works (ANN) are nonlinear and capable of modeling
extremely complex functions by creating connections
between processing elements – the computer equiva-
lent of neurons. For example, the onset of a particu-
lar medical condition could be associated with a very
complex (e. g., nonlinear and interactive) combination
of changes on a subset of the variables being moni-
tored (e. g., a combination of heart rate, levels of var-
ious substances in the blood, respiration rate). Neural
networks have been used to recognize this predictive
pattern so that the appropriate treatment can be pre-
scribed. A distinction can be made between two differ-
ent types of ANN – networks designed for supervised
learning tasks (e. g., Multilayer Perceptron, Bayesian
networks, Genetic algorithms) and networks primari-
ly designed for unsupervised learning (Self Organizing
Feature Map (SOFM, or Kohonen) networks).
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Ascariasis

Synonyms

Ascaridosis; Roundworm infection

Definition

Roundworms are spread worldwide; in Africa more
than 90% of the population is infected. Worm eggs can
survive in the soil and stay contagious for a long time
(up to years). People are infected by ingestion of con-
taminated foodstuff (containing worm eggs). A trans-
mission by flies is also possible. In the intestines the
eggs free their larvae. The larvae penetrate the intesti-
nal wall, reach the liver via the portal vein and then get
into the pulmonary circulation. Penetrating the alveolar
wall, the larvae reach the bronchial system, the wind-
pipe and then the pharynx. Here they are swallowed
again and reach the intestines where they develop into
adult worms. The females are 30–40cm long, the males
12–30cm. Shedding the eggs with the stool closes the
developmental cycle. The larvae can cause inflamma-
tory reactions in the various organs, moreover, ascari-
asis is responsible for general symptoms like a lack of
appetite, stomach pain and nausea. In severe cases an
ileus can develop, or worms can be vomited. The infec-
tion can be diagnosed by detection of worm eggs in
the stool, or when worms are expelled with the feces.
Ascariasis can be cured by pyrantel, mebendazole or
albendazole.

Ascaridosis

� Ascariasis

Asepsis

� Sterilization

Assessment

� Evaluation
� Evaluation, Models
� Measurement

� Measurement: Accuracy and Precision, Reliability
and Validity

Assessment and Mitigation

� Risk Management

Assessment of Work Ability

Synonyms

Fitness for work assessment

Definition

Assessment of work ability is an objective assessment
of the health of employees in relation to their specific
jobs, in order to ensure they can do the job and will
not be a hazard to themselves or others. The assess-
ment should always be conducted with reference to the
specific job the worker holds or intends to hold. The
reasons for assessment of work ability are numerous,
such as the application or consideration for entry into
employment and assignment to a specific job, the need
to avoid diseases becoming chronic, return to work after
sick leave, or assessment for social benefits.
Assessment of work ability must be specifically job-
related, with judgments of fitness being based on the
principle that the employees’ state of health in rela-
tion to their individual jobs will not be hazardous to
themselves or others. It is preferable that these activities
should be undertaken by individuals who are specially
trained or well experienced in occupational medicine.
Assessment of work ability, according to the defini-
tion of work ability, usually involves the measurement
of activities related to personal care, mobility, senso-
ry perception, communication, recreation, socializing,
and intimacy. It is also related to mental and intellectual
status, psychological distress, individual work environ-
ment, various occupational requirements, and even per-
sonal demographic characteristics. Assessment of work
ability is a difficult task and probably cannot be per-
formed by a single individual. Available methods that
measure certain dimensions of work ability, such as
functional capacity, physical performance components,
or physical work performance, are generally considered
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to be hardly sufficient measurements of the real work
ability.
Occupational health service personne are in an excel-
lent position to make an assessment of work ability as
they have access to both medical and workplace data.
The work ability index (WAI), developed by the Finnish
Institute of Occupational Health, is an instrument, with
high validity, which can provide an integrated number
useful for comparative longitudinal study and follow-
up.

Assessment of Workplace Hazards

Synonyms

Workplace hazards measurements

Definition

Assessing health hazards involves the measurement of
the concentration of potentially hazardous agents in the
workplace to evaluate whether or not there is a risk of
exposure (� workplace hazards).
Once a potential hazard has been recognized in the
workplace, the next step is to assess it to determine if
it is possible for a worker to be exposed and/or deter-
mine if exposure is at a harmful level. The exposure of
workers to the agent must be evaluated to see if there is
a risk of injury to their health. If so, a control will be
needed.
Exposure means being in contact or exposed to a poten-
tially hazardous agent for a determined period of time.
Some agents can cause health effects even though the
period of exposure is very short. Others are harmful
only if exposure is for a prolonged or excessive peri-
od of time. In both cases, the higher the exposure level,
the greater the potential for harm.

Assisted Living Facilities

Synonyms

Residential care facility; Personal care home; Domicil-
iary care facility; Adult foster care; Adult family homes

Definition

Assisted living facilities offer private rooms or apart-
ments to people who are not able to live on their own but

are still independent enough that they do not yet need
the continuous care of a � nursing home. The facilities
offer meals, housekeeping assistance, assistance with
� activities of daily living, assistance with medication
administration, social activities, and 24-hour support by
trained staff. Usually, assisted living facilities have the
mission of offering personal autonomy, independence,
and privacy to often frail elderly people in order to pro-
vide homelike settings for them. Facilities that were
built in the recent past are more likely to cater for the
specific requirements of disabled people.

Association

Synonyms

Correlation; (Statistical) dependence; Relationship

Definition

An association is a statistical dependence between two
or more events, characteristics, or other variables. An
association is present if the probability of occurrence
of an event or characteristic, or the quantity of a vari-
able, depends upon the occurrence of one or more other
events, the presence of one or more other characteris-
tics, or the quantity of one or more other variables. The
association between two variables is described as pos-
itive when the occurrence of higher values of a vari-
able is associated with the occurrence of higher values
of another variable. In a negative association, the occur-
rence of higher values of one variable is associated with
lower values of the other variable.

Association Studies

Definition

The association studies approach is based on show-
ing a higher or lower � allele frequency among cas-
es and controls, candidate genes presumed to include
the disease-causing alleles are then studied. Although
two types of genetic association studies are described
(family- and population-based), the rationale is simi-
lar, ascertainment of mutation related to disease risk
in genomic screening by identification chromosomal
regions shared by patients.
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Associative or Classical
and Operant Conditioning

� Conditioning Model

Asymmetric Information

� Information Asymmetry

Asymmetry of Information

� Information Asymmetry

Atheism

Definition

The word Atheism is derived from the Greek adjective
‘atheas’ and when translated means ‘without God’. An
atheist believes that the failings of the world can be
found in the manner in which religious practices are
conducted. It denies any presence of a god (or gods)
and a transcendent power.

Atmospheric Condition

� Climate and Microclimate

Atovaquon + Proguanil (Malarone®)

Definition

Atovaquon interferes with the transport of elec-
trons inside the plasmodia, proguanil impairs protein
metabolism. The combination of both substances is
effective against all forms of malaria. Treatment is car-
ried out for three days. As water solubility of ato-
vaquon is poor, it should be taken with a fatty meal
to improve intestinal resorption. Side effects of the
drugs are headache, cough and gastrointestinal symp-
toms (primarily vomiting and diarrhea).

Attention Deficit Disorder (ADD)

� Attention Deficit / Hyperactivity Disorder (ADHD)
� Hyperkinetic Disorder

Attention Deficit Hyperactivity Disorder
(ADHD)

Synonyms

Hyperkinetic disorder

Definition

Accordingly to ICD-10, ADHD is characterized by an
early onset (usually in the first five years of life), lack of
persistence in activities that require cognitive involve-
ment, and a tendency to move from one activity to
another without completing any one, together with dis-
organized, ill-regulated, and excessive activity. Chil-
dren with ADHD have difficulty paying attention to
details and are easily distracted by other events that
are occurring at the same time; they find it difficult
and unpleasant to finish their schoolwork; they put off
anything that requires a sustained mental effort; they
are prone to make careless mistakes, and are disorga-
nized, losing their school books and assignments; they
appear not to listen when spoken to and often fail to
follow through on tasks. The symptoms of hyperactiv-
ity may be apparent in very young preschoolers and
are nearly always present before the age of 7. Such
symptoms include fidgeting, squirming around when
seated, and having to get up frequently to walk or run
around. Several other abnormalities may be associat-
ed. Children with ADHD are often reckless and impul-
sive, prone to accidents, and find themselves in disci-
plinary trouble because of unthinking breaches of rules
rather than deliberate defiance. Their relationships with
adults are often socially disinhibited, with a lack of nor-
mal caution and reserve. They are unpopular with oth-
er children and may become isolated. Impairment of
cognitive functions is common, and specific delays in
motor and language development are disproportionate-
ly frequent. Secondary complications include dissocial
behavior and low self-esteem.
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Attention Deficit/Hyperactivity Syndrome
(ADHS)

� Attention Deficit / Hyperactivity Disorder (ADHD)

Attributable Risk (AR)

Definition

Attributable risk (AR) is the proportion of the incidence
of a disease in exposed individuals that is due to expo-
sure. It is the incidence of a disease in the exposed
population that would be eliminated if exposure were
eliminated. It can be calculated as rate difference (the
rate in the exposed group minus the rate in the unex-
posed group) or risk difference (the difference between
the risks in the exposed and unexposed groups). When
the level of risk in both exposed and unexposed groups
is the same, the risk difference is 0. If an exposure is
harmful (e. g., cigarette smoking), the risk difference is
expected to be greater than 0. If an exposure is pro-
tective (e. g., vaccine), the risk difference will be less
than 0.
The AR is sometimes referred to as attributable risk in
exposed individuals because it is used to quantify the
risk that can be attributed to exposure in the exposed
group. The AR is the measure of association that is most
relevant when making decisions for individuals.
Attributable risk percent (AR%) is the percent of the
incidence of a disease that is due to exposure in exposed
individuals. It is the percent of the incidence of a dis-
ease in the exposed population that would be eliminated
if exposure were eliminated.

Attributable Risk Fraction

Definition

The attributable risk fraction is an epidemiological
parameter. If there are several causes for the develop-
ment of a health problem, the attributable risk fraction
describes the percentage of the risk that is due to a cer-
tain risk factor, e. g. the percentage of risk for lung can-
cer caused by smoking.

Attributable Risk Proportion

Synonyms

� Population Attributable Risk (PAR)

Definition

The term “attributable risk” describes the proportion of
disease that can be attributed to exposure to a � risk fac-
tor (� hazard) that persons in a population have expe-
rienced. Population attributable risk (PAR) is the risk
of a specified disease or other outcome of interest in
a defined population that can be attributed to an expo-
sure of interest. The PAR is the incidence rate of a con-
dition in a specified population that is associated with
or attributable to exposure to a specific risk factor (haz-
ard).
The PAR in a total population is the proportion of the
incidence or risk of a disease that can be attributed to
exposure to a specific risk factor; this means the dif-
ference between the risk in the total population and the
risk in the unexposed group.
The PAR in occupational health is the percentage of
a given illness or outcome that could be prevented if
the occupational factor causing or contributing to the
illness or outcome was eliminated.

Atypical Anorexia nervosa

Definition

Atypical anorexia nervosa disorders are disorders that
fulfill some of the features of � anorexia nervosa but in
which the overall clinical picture does not justify that
diagnosis. For instance, one of the key symptoms, such
as amenorrhoea or a marked dread of being fat, may
be absent in the presence of obvious weight loss and
weight-reducing behavior.

Cross-References

� Eating Disorders
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Atypical Bulimia nervosa

Definition

Atypical bulimia nervosa disorders are disorders that
fulfill some of the features of � bulimia nervosa, but in
which the overall clinical picture does not justify that
diagnosis. For instance, there may be recurrent bouts
of overeating and overuse of purgatives without signif-
icant weight change, or the typical overconcern about
body shape and weight may be absent.

Cross-References

� Eating Disorders

Atypical Mycobacteria

� MOTT (Mycobacteria Other than Tuberculosis)

Audiogram

Definition

An audiogram is a graph showing hearing level as
a function of frequency, as measured by an audiome-
ter. The vertical lines on an audiogram represent pitch
or frequency. The most important pitches for speech
are 500–3000 Hz. The horizontal lines represent loud-
ness or intensity. A reading of 0 dB on an audiogram
denotes the hearing threshold level regarded as the
normal audiometric standard at that frequency. Points
below zero on the scale denote louder threshold lev-
els, whereas those above, expressed in negative deci-
bels with respect to the zero level, are less intense lev-
els that, because of individual hearing differences, some
people may normally hear. The softest sound a person
is able to hear at each pitch is called the threshold and is
recorded on the audiogram. Thresholds of 0–25 dB are
considered normal (for adults).

Audit

� Evaluation, Models

Auditory Hallucinations

� Psychotic Disorders

Autochthonous

Synonyms

Endemic; Native; Indigenous

Definition

Endemic disease – the constant presence of a disease
or infectious agent within a given geographic area or
population group; may also refer to the usual prevalence
of a given disease within such area or group.

Cross-References

� Native

Autochthonous Population

Synonyms

Natives; Original inhabitants

Definition

Autochthonous population is a general and more neu-
tral term for natives or original inhabitants of a country
or region. The term ‘autochthonous’ is used to avoid
static ideas implied in terms like ‘native’ or ‘original’.
The terms ‘allochthonous’ population and ‘immigrants’
can be seen as synonyms. The difference between
autochthonous and allochthonous populations is not
absolute – it is a relative one. The difference depends
on both context and time, combined with a range of
variables (e. g., ideas of origin, legal status, social inclu-
sion and status, ethnic or racial background, religion) in
a specific national or regional context.

Autologous

Definition

The term “autologous” refers to the source of cells or
tissue for transplantation purposes. Cells are autologous
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when obtained from the same patient who is treated.
Hence, cells present the same surface molecules as the
recipient tissue and are not rejected by the immune sys-
tem. If cells are “allogeneic”, they derive from a geneti-
cally different organism of the same species. Under this
condition, immune responses have to be suppressed by
appropriate medication. “Xenogeneic” transplantation
deals with tissues or cells from individuals that do not
belong to the same species. In humans, such experi-
ments are performed using porcine heart valves. In con-
trast, “xenoplastic” grafts consist of synthetic substrates
such as bone replacement materials.

Autonomy

Synonyms

Self-direction

Definition

Autonomy implies respect for the individual and that
individual’s personal rights. The essay “On Liberty”, by
the 19th century philosopher John Stuart Mill, strong-
ly enunciated the autonomy principle. Mill states: “The
only purpose for which power can be rightfully exer-
cised over any member of the civilized Community,

against his will, is to prevent harm to others. His own
good, either physical or moral, is not sufficient war-
rant . . . In the part which merely concerns himself, his
independence is, of right, absolute.” This is an absolute
principle in � bioethics.

Cross-References

� Self-Direction

Aversion

� Disdain

Avian Flu

� Avian Influenza

Avian Influenza

Synonyms

Avian flu; Bird flu; Fowl pest; Fowl plague

Cross-References

� Influenza and Avian Influenza



B

Bacille Calmette-Guérin (BCG)
Vaccination

Synonyms

Bacille Calmette-Guérin immunization; Vaccination
against tuberculosis (tbc); Immunization against tuber-
culosis (tbc)

Definition

Immunization against Bacille Calmette-Guérin (BCG)
was developed in the 1930s, using a live, weakened
strain of Mycobacterium bovis, which is similar to the
germ causing tuberculosis in humans (Mycobacterium
tuberculosis). While tuberculosis is no problem in many
countries, and thus vaccination is not recommended
there, it is highly prevalent in other areas of the world.
In countries with high rates of tuberculosis, BCG vac-
cination should preferably be performed at time of birth
as a single intradermal injection. After correct injection,
an induration of the skin and afterwards a small scar
develops at the needle site. The protection rate achieved
by BCG vaccination is 70–80%. In all individuals older
than six months, a tuberculin skin test (Mantoux test)
should be carried through prior to BCG immunization
to find out if the person has already come into contact
with tuberculosis. In this test a small amount of tuber-
culin units is inoculated by an intradermal injection.
The induration has to be measured by a trained per-
son 48–72 hours after administration, with a red lump
> 5 mm meaning a positive result. Contraindications for
BCG vaccination are prior tuberculosis, acute illness
with fever, generalized skin disease and immunodefi-
ciency.
� Immunization, Active

Bacille Calmette-Guérin Immunization

� Bacille Calmette-Guérin (BCG) Vaccination

Background

� Environment

Background Meanings

Definition

Background meaning is a personally held, culturally
derived, sense of reality which is taken for granted. It
is often difficult for people to be aware of their mean-
ings and values, but they are always present and give
an approach to life and events which, in good faith, is
thought to be the best.

Back-to-Normal

� Recovery Strategies

Bacterial Plaque

� Dental Plaque

Baghdad Boil

� Leishmaniasis, Cutaneous
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Bajau

� Indigenous Health, Asian

Baka (Western Africa, Cameroon, Congo,
Gabon, Central African Republic)

� Indigenous Health – Africa

Balancing of Legal Interests

� Legal Balancing of Conflicting Rights

Balkan Sore

� Leishmaniasis, Cutaneous

Bang’s Disease

� Brucellosis

Basic Immunization

Synonyms

Basic vaccination

Definition

In order to achieve immunity against one or several
pathogens, it is necessary to administer a certain num-
ber of injections of the � vaccine following a fixed
procedure. The initial implementation of a course of
vaccination is known as basic immunization. Subse-
quent vaccinations serve to boost the immune protec-
tion. Basic immunization is only complete when all of
the vaccinations included in the procedure have been
administered. However, in the case that the recom-
mended time intervals have been exceeded, it is not
necessary to restart the procedure or to repeat the sin-
gle vaccinations. Each vaccination counts. Therefore in
order to complete the basic immunization, it is only
necessary to administer the missing vaccinations.

Basic Reproduction Rate

Definition

The basic reproduction rate characterizes the spread
of an infectious disease. It is calculated as R_o =
β × k × D. In this formula β is the risk of transmissions
per contact (attack rate), k is the number of potential-
ly infectious contacts of an individual in a certain time
interval, and D is the duration of contagion of an infect-
ed person. When the basic reproduction rate is > 1,
a further spread of the disease has to be assumed.

Basic Rights

� Human Rights and Public Health

Bayes’ Theorem

Bayes’ Theorem allows new information to be used
to update the conditional probability of an event, i. e.,
a formula for revising a priori probabilities after receiv-
ing new information. The revised probabilities are
called posterior probabilities. The formula for Bayes’
Theorem is as follows:

P(Ai/B) = P(Ai) ∗ P(B/Ai)

k∑
i=1

P(Ai) ∗ P(B/Ai)

.

For example, consider the probability that someone will
develop an intestinal cancer in the next year. An esti-
mate of this probability based on general population
data would be a priori estimate; a revised (posterior)
estimate would be based on both on the population
data and the results of a specific test for this cancer.
Let A1 = the event of a tumor being present, A2 = the
event of a tumor not being present, and B = the event
of a positive screening test. If somebody has a tumor,
the screening test has an 85% chance of detecting it,
i. e., P(B/A1) = 0.85. However, it also has a chance of
falsely indicating that a tumor is present when there
is no tumor, i. e., P(B/A2) = 0.10. The probability of
a person having a tumor is 0.02, i. e., P(A1) = 0.02. If
the screening test is positive, the probability of having
a tumor is 0.02∗0.85

0.02∗0.85+0.98∗0.10 = 0.017
0.017+0.098 = 0.148.



B

Behavioral Patterns 59

Bayesian Network

Definition

A probabilistic graphic model to generate hypothesis
using joint probability distributions. This method is
used in gene expression to group similar genes together
for gene expression analysis (� serial analysis of gene
expression).

Behavioral Patterns

MARTIN SIEPMANN

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
martin.siepmann@tu-dresden.de

Definition

Behavioral patterns such as tobacco smoking, excess
alcohol consumption, � substance dependence, inap-
propriate nutrition, lack of � physical activity, failure
to use safety equipment including automobile seat belts,
certain � sexual practices, and failure to follow preven-
tive guidelines and � disease screening are all associat-
ed with elevated risk of disease or death. Causal conclu-
sions have been strengthened, dose/response relation-
ships have been clarified, the influence of many of these
behaviors on overall public health has been quantified,
and scientific guidelines have been formulated.

Basic Characteristics

Risk behaviors rarely occur in isolation, but cluster in
patterns that in combination influence a person’s risk of
disease. Thus, a sedentary life-style in industrial soci-
eties connotes a pattern of mutually influencing behav-
iors such as taking little exercise, eating foods of poor
nutritional value, consuming caloric drinks and pos-
sibly also smoking cigarettes. While these factors do
not determine disease in an inevitable sense, they place
the person at elevated risk of � obesity, high blood
pressure, and subsequently of cardiovascular disease as
well as impairment of � musculoskeletal health. Other
unhealthful behavioral patterns include the connections
among � smoking behavior, malnutrition, and drug tak-
ing, and those among � alcoholism, aggression, vio-

lence and � suicide. Each of these patterns is reinforced
by membership in a social milieu that brings similar
people together, as well as by individual personal traits.
Each pattern also trends to correspond to personal val-
ues and beliefs, which form the connection between
behavior and culture.
Two general explanations have been suggested for
unhealthy behavior. The first theorizes that some peo-
ple are unaware about the harmful effects of substance
abuse, smoking and obesity. An alternative explanation
emphasizes that people engaging in unhealthy behav-
iors do not correctly weigh the health/lifestyle pros and
contras regarding these behaviors (Wagner et al. 2005).
It seems doubtful that the first explanation is rea-
sonable. For example, virtually all women and most
men recognize that lowering weight is desirable from
a health perspective. While it is clear that obese peo-
ple often differ in their energy metabolism from thin
people, it is also obvious that some of the obesity in
the developed countries results from eating foods con-
siderably in excess of the amount that is known to be
healthy. The attempt to control food intake by dieting is
nearly universal at some point in the lifetime of wom-
en in the US and Northern Europe. Studies of incoming
college freshmen women demonstrate that only 8–13%
of women do not adhere to a diet (Krahn et al. 1992).
With the median age of onset of dieting close to age 12,
it is unlikely that the message is not getting to young
women or is reaching them too late (Drewnowski and
Hann 1999). Whether food preferences reflect dietary
habits is an interesting issue. Data from epidemiologi-
cal studies suggest that food consumption patterns show
parallel influences of age, sex, health status, education,
and income (Harnack et al. 1997). Generally, age influ-
ences both food preferences and food intake patterns in
the direction of more healthful diets (Block and Subar
1992).
In the area of substance abuse, there is even more
convincing data, documenting that knowledge is not
the key problem. Studies of several school-based sub-
stance abuse prevention (� prevention and health pro-
motion) programs found that these programs definite-
ly increased student’s knowledge regarding the health
risk of these substances but, unfortunately had no effect
or even increased the rate of substance abuse (Hansen
1992). Therefore, it appears unlikely that a simple lack
of knowledge is what prevents people from avoiding
harmful behavior.
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Another area of research has examined the tendency to
novelty seeking. For example, many adolescents begin
smoking as novel behavior that seems to offer relief
from thinking they are not as “with it” (Pomerleau et al.
1992). People who evidence early alcoholism are sig-
nificantly higher on the dimension of novelty than are
other individuals (Cloninger 1987). At the other end
of the spectrum are those who are focused on avoid-
ing harm (Harkness et al. 1995). Those high in novel-
ty seeking and low in harm avoidance are thought to
be most impulsive. People who are highly impulsive
tend to be vulnerable to the short-term rewards offered
by many high-risk behaviors (Newman and Wallace
1993). In a laboratory reward versus risk situation,
highly impulsive people behave more quickly and give
themselves less time to consider options. Behavioral
intervention programs aim at introducing some delay
in decision-making, so that the participants have some
time to reflect on short-term benefits versus long-term-
harm.

Cross-References

� Alcoholism
� Disease Screening Practices
� Musculoskeletal Health
� Obesity
� Physical Activity
� Prevention and Health Promotion
� Sexual Practices
� Smoking Behavior
� Substance Dependence
� Suicide
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Behavior of Nutrition

Synonyms

Nutritional behavior; Eating habits

Definition

Patterns of action cover the conscious control of the
choice and absorption of human � nutrition. Nutritional
behavior is the result of a process of psychological pro-
cessing of all stimulus factors which lead to adoption
or rejection. This process is for the most part learned
behavior and is determined by a complex eating sit-
uation which is characterized by social determinants
like food supply, preparation, classification and social
arrangement.

Belmont Report

Definition

In the USA, the National Commission for the Pro-
tection of Human Subjects of Biomedical and Behav-
ioral Research in their document known as the “Bel-
mont Report”, in 1979 underlined three basic princi-
ples to be used to generate specific rules and regula-
tions in response to US research scandals: � respect
for persons, � beneficence, and � justice. Appli-
cations of the general principles to the conduct of
research leads to consideration of the following require-
ments: � informed consent, risk/benefit assessment,
and the selection of subjects for research.
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Beneficence

Definition

Beneficence goes back to the � hippocratic oath (4th
BC), which concerned the doctor-patient relationship,
focusing on the physician’s code of conduct. It stated: “I
will use treatment to help the sick according to my abil-
ity and judgment.” To the letter it means “doing good”.
In the modern connotation, it includes other aspects,
like the physician’s duty to refer to another health pro-
fessional when needed, always keep updated with the
latest discoveries and innovations in medical science,
and so on.

Benefits

� Outcome

Berbers (Northern Africa, Tunisia,
Algeria, Libya, Morroco)

� Indigenous Health – Africa

Beta Error

Synonyms

Type II error

Definition

A beta error is an error that results if a false null hypoth-
esis is not rejected or if a difference is not detected
when a difference exists between comparison groups.
This error can happen when the sample size is too small.
Most studies aim to have less than 20% probability of
such an error.

Between Subjects Design

� Unpaired Groups Design

Bias

ZORANA GLEDOVIĆ

Institute of Epidemiology, School of Medicine,
University of Belgrade, Belgrade, Serbia
gledovic@sezampro.yu

Synonyms

Bias: Systematic error; Confounding: Bias due to con-
founding; Interaction: Effect modification

Definition

The important issues in deriving causal inferences are:
bias, confounding and interaction.
“Bias can be defined as deviation of results or infer-
ences from the truth, or processes leading to such devi-
ation”.
“Confounding is a situation in which the effects of two
processes are not separated”.
“Interaction is the interdependent operation of two or
more causes to produce or prevent an effect” (Last
2001).

Basic Characteristics

The goal of an epidemiological study is � accuracy
in measurement. Epidemiological studies are prone to
� error. Errors can be either random or systematic.
Since the errors can never be eliminated, much attention
is devoted to minimize them, and to assess their impor-
tance. The principles of study design emerge from con-
sideration of approaches to reduce both types of errors.
Random error is the divergence, due to chance alone,
of an observation on a sample, from the true population
value, leading to lack of � precision in the measurement
of an association. Sources of random error are: individ-
ual biological variation, sampling error and measure-
ment error (Bhopal 2002). Random error can never be
completely eliminated. The best way to reduce it is to
increase the size of the study.

Validity

The validity of a study is usually separated into two
components: internal validity and external validity.
Internal validity implies that the index and comparison
groups are selected and compared in such a manner, that
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observed differences between them on dependent vari-
ables under study may be attributed only to the hypoth-
esized effect under consideration.
External validity concerns validity of the inferences as
they pertain to people outside the study population.
External validity depends on internal validity, which is
its prerequisite, but it depends also on the results of oth-
er studies, theoretical knowledge of the disease process
and related factors, and biological considerations.
Internal validity is the degree to which the results of
an observation are correct for the particular group of
people being studied. Internal validity can be threat-
ened by all sources of systematic error (bias) but can
be improved by good design of a study (Rothman and
Greenland 1998).
There are three main types of biases: selection bias,
information bias and confounding.

Selection Bias

Selection bias occurs when there is a systematic dif-
ference between characteristics of the people selected
for a study and the characteristics of those who are not.
There are a number of reasons for the occurrence of
this type of bias. Common feature for all of them is that
the relationship between the � exposure and disease
observed among those who participate in the study is
different from that for the individuals who would have
been eligible to participate but were unwilling or not
selected by the investigator (Rothman and Greenland
1998).
Example: Selection bias can occur if investigators
include hospital cases or cases under a physician’s care
and exclude those who die before admission to hospi-
tal because the course of their disease was severe, those
with mild symptoms not requiring hospital care, cost of
hospital treatment or other factors.

Information Bias

Information bias occurs whenever the study subjects are
erroneously categorized with respect to either exposure
or disease. The effect of this bias depends on whether
this misclassification is differential or non-differential
(Rothman and Greenland 1998).
Differential misclassification occurs when the propor-
tion of subjects misclassified differ between the study
groups. It can occur when there is any systematic differ-

ence in the soliciting, recording or interpreting of infor-
mation from study participants.
Example: Mothers whose children have had or have
died of leukemia are more likely than mothers of
healthy children (control group in a � case-control
study) to remember details of diagnostic x-ray exami-
nations to which these children were exposed in utero
(recall bias).
The effect of differential misclassification is overesti-
mation of an association even if it does not really exists,
or underestimation or lack of an association when it
really exists.
Non-differential misclassification occurs when inaccu-
racies in the categorization of subjects by exposure
or disease are present in similar proportion in each
of the study group. Such misclassification is often
present because of inaccuracy of most measurements
in biomedicine.
Non-differential misclassification almost always results
in an underestimate of the true strength of the associ-
ation. Some degree of this misclassification is present
in almost all types of epidemiological studies and this
bias may account for some apparent differences in the
results of epidemiological studies (Hennekens and Bur-
ing 1987).
The control of potential biases must be accomplished
by careful study design. Some of design features that
can minimize potential biases are: carefully prepared
� questionnaire (close-ended questions), clearly written
protocol, trained study personnel, the use of multiple
sources of data whenever possible etc.

Confounding

The word confounding is derived from a Latin word
meaning to mix up. The word’s meaning in everyday
language is to confuse or puzzle. Confounding mixes
up causal and non-causal relationships.
Confounding is a major cause of bias in epidemiol-
ogy, and the more difficult one to understand. The
potential for it to occur is whenever the cardinal rule’
compare like-with-like’ is broken. This rule is perhaps
never attained except in experimental research. Com-
paring like-with-like may be achieved in experimental
studies where subjects can be randomly allocated to
one group or another, a technique which employs the
laws of chance to create comparable groups (Bhopal
2002).
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Confounding is one of the most important problems in
observational studies.
Example: In a study of mortality rates, investigators
find that mortality rates in an English seaside resort are
much higher than in a country as a whole. Why might
this be so?
One possible explanation:
A holiday town attracts the elderly, so has a compara-
tively old population.
What is confounding factor in this example?
Age, which is associated with both living in a resort and
with death.

The Control of Confounding

Several methods are available to control confounding,
either through study design or during the analysis of
the results (Hennekens and Buring 1987; Rothman and
Greenland 1998)

The Control of Confounding in Study Design
� Randomization is applicable only in experimental
studies. It is method which ensures that potential con-
founding variables are equally distributed among the
groups being compared.
� Restriction is used to limit the study to people who
have particular characteristics. For example, in a study
on the effects of coffee on pancreatic cancer, partici-
pation in the study could be restricted to nonsmokers,
thus removing any potential effect of confounding by
cigarette smoking.
� Matching ensures that study participants are selected
so that potential confounding variables are evenly dis-
tributed in the groups being compared. For example in
a case-control study each patient with a disease can be
matched with a control of the same sex and age group to
ensure that confounding by sex and age does not occur.

Control of Confounding in the Analysis of Results
� Stratification involves the measurement of the
strength of association in well-defined and homoge-
neous categories (strata) of the confounding variable.
If the confounding variable is age, the association may
be measured in 10-year age groups. Stratification is
often limited by the size of the study and it cannot help
to control many factors simultaneously. In this situa-
tion, mathematical modeling is required to estimate the
strength of the associations while controlling for a num-
ber of confounding variables.

The multivariate modeling involves � logistic model
and analysis of covariance (Rothman and Greenland
1998).

Interaction

According to MacMahon interaction can be defined as
follows: “When the � incidence rate of disease in the
presence of two or more risk factors differs from the
incidence rate expected to result from their individu-
al effects” (MacMahon 1972). The effect can be grater
than that we would expect (positive interaction, � syn-
ergism) or less than what we would expect (negative
interaction, � antagonism).
The problem is to determine what we would expect to
result from the individual effects of the exposures.
In exploring the possibility of interaction, the first ques-
tion is whether an association between exposure and
a disease exists. If it exist, is it due to confounding? If
it is causal, is it equally strong in each of the strata that
are formed on the basis of some other variable? (Gordis
2004).
Example: If the association of smoking and lung can-
cer is equally strong in all strata formed on the basis
of degree of urbanization, there is no interaction. But if
the association is of different strength in different strata
formed on the basis of age, there is interaction.

Conclusion

Biases reflect inadequacies in the design or conduct of
a study and affect its validity. Because of that, biases
need to be assessed and, if possible, eliminated, while
confounding and interaction describe the reality of the
relationships between certain factors and a certain out-
come (Gordis 2004). Such relationships are particularly
important in investigating the role of various factors in
disease causation.

Cross-References

� Accuracy
� Antagonism
� Case Control Studies
� Error
� Incidence Rate
� Logistic Model
� Matching
� Precision
� Questionnaire
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� Randomization
� Restriction
� Stratification
� Synergism
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Bilharziasis

� Schistosomiasis

Binge-Eating Disorder

Definition

The term binge-eating disorder was introduced only in
1990 and involves regular bouts of ravenous eating,
but without fulfilling the other criteria of anorexia or
� bulimia nervosa. Individuals suffering from binge-
eating disorder eat large amounts of food and they
eat much more rapidly than normal. ICD-10 classifies
binge-eating disorder as an “other � eating disorder not
otherwise specified”.

Cross-References

� Eating Disorders

Binomial Distribution

Binomial distribution is a discrete probability distribu-
tion of the number of successes in a binomial experi-
ment. A binomial experiment consist of a fixed num-
ber of n independent Bernoulli trials, each of which has

two outcomes, usually labeled “success” and “failure”,
and a constant probability of success from trial to trial.
The term “independent trials” means that the outcome
in one trial does not depend on the outcome of any oth-
er trial. “Success” in binomial experiment is typically
used to designate the occurrence of an event of interest
such as improvement, death and adverse effects.
Binomial distribution is denoted by B(n, p), where n
and p are called parameters of binomial distributions – n
is the number of Bernoulli trials in binomial experiment
and p is probability of success in one Bernoulli trial.
Consequently, the probability of failure is 1-p. Proba-
bility (also called binomial probability) of x successes
in a binomial experiment is given by the binomial for-
mula:

P (X = x) = n!

x! (n − x)!
px (1 − p)n−x .

In this formula n!/(x! (n − x)!) is the binomial coeffi-
cient, which denotes the number of combinations that x
successes can be drawn from n trials.
The mean of the binomial distribution is np, and vari-
ance is np(1–p).

Bioactive Substances

Definition

Bioactive substances consist of secondary plant com-
pounds, fiber and special products of fermentation like
lactic acid. In general, it is a matter of nutritional con-
tents that do not belong to nutriments.

Biocomputing

� Bioinformatics

Bioconcentration

Definition

Bioconcentration considers the uptake of substances
from the non-living environment (soil), while the sec-
ond stage, i. e. biomagnification, describes the uptake of
such substances through the food chain. Both of these
processes happen simultaneously during bioaccumula-
tion. Some chemical contaminants have long half-lives,
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but in other cases derivative chemicals are formed from
decay of primary soil contaminants. Some toxic com-
pounds may stay in a system for a much longer period
of time, and if the input is greater than the rate of bio-
transformation or loss, produce bioaccumulation. For
many fat-soluble and persistent chemicals, biomagnifi-
cation is a dominant factor in the risk they pose; exam-
ples include DDT and lipid soluble poisons, including
tetra-ethyl lead compounds (the lead in leaded petrol).
These compounds are stored finally in the body’s fat,
and when the fatty tissues are used for energy, the com-
pounds are released and cause acute poisoning. Another
important example is the accumulation of Strontium 90,
mistaken by mammalian and human bodies for calcium,
and laid down in the bone tissue, where its radiation can
cause long-term damage.

Bioengineering

� Biotechnology

Bioethics

Definition

Bioethics is a more inclusive term for � ethics in clin-
ical medicine. It is normative ethics applied to deci-
sion making and public policy in the domains of biolo-
gy, medicine, and health care. It is also concerned with
matters of basic scientific research and with the social
applications of biological knowledge and biomedical
technology. It is a new, broad field of study that has
arisen largely during the last few decades, as new pow-
ers, new choices, and new dilemmas have been opened
up by the biological revolution.

Cross-References

� Ethics in Clinical Medicine
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Synonyms

Computational biology; Biocomputing

Definition

Due the relative young age of the field, there have
been many definitions produced. While bioinformatics
purists emphasize the analysis of large-scale genomic
and transcriptomic data, looser definitions define bioin-
formatics as any intersection of biology and computer
science including analysis of scientific literature, epi-
demiological statistics, etc. Perhaps an inclusive defini-
tion can be proposed:
The application of computational, statistical, and math-
ematical methods to biological information to com-
plement, aid, and expedite scientific discovery and
enhance biological research. The three main aims
include:
1) DATABASE: acquisition, gathering, storage, orga-

nization and management of large-scale data
2) ALGORITHM/TOOLS: development of algorithms

and computational tools to analyze and classify the
data

3) CONCLUSIONS/PREDICTIONS: process, ab-
stract, and integrate the data to make conclusions
and predictions

The data include and are not limited to nucleotide, pro-
teomic, genomic, phylogenetic, chemical, structural,
phenotypical, functional, ontological, and transcrip-
tomic information.

Basic Characteristics

Since the development of protein sequencing by Sanger
in 1955 and the Atlas of protein sequences by Mar-
garet Dayhoff in 1965, there has been a revolution of
high-throughput technologies that generate biological
information on an increasingly large scale. In August
2005, the International Nucleotide Sequence Database
Collaboration announced that the public collections of
DNA and RNA sequences had exceeded 100 gigabas-
es (or 100,000,000,000 bases, or “letters” of the genetic
code), which represent both individual genes and par-
tial and complete genomes of over 165,000 organisms.
In response to this deluge of data, computer scientists
and biologists collaborated in creating a new field of
study named bioinformatics.
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Bioinformatics of Genomes

Bioinformatics is driven by high-throughput technolo-
gies. In 1977, Fred Sanger introduced nucleotide/DNA
sequencing technology (Sanger et al. 1977) and by
1980, the first complete gene sequence for an organ-
ism (FX174) was completed. In 1995, the first complete
� genome, H. influenze genome was completed. The
draft of the human genome was reported in 2001 and
completed in 2003. As of 2006, there are over 350 com-
plete genomes with over 450 more in progress. Bioin-
formatics is thus necessary to organize and analyze all
this data.
Currently, the major databases for genomic informa-
tion include Genbank at NCBI, Ensembl at the Euro-
pean Bioinformatics Institute, DNA Data Bank of Japan
at the National Institute of Genetics, and the UCSC
Genome Browser at UC Santa Cruz.
There are many computational tools and algorithms
that enabled the genomic revolution. Most notably, Jim
Kent’s GigAssembler (Kent 2001) program enabled the
consolidation of sequence information from over ten
labs to produce the draft human genome for the pub-
lic effort. A computational problem central to sequence
analysis is the alignment and comparison of sequences.
The program was first solved by Needleman-Wun-
sch (Needleman 1970) and current implementations
are based on � multiple sequence alignment (MSA)
algorithm suite named Clustal (Higgins, Sharp 1988).
Another important problem has been the identification
of similar sequences in whole genomic and databases
searches. Current implementations that solve the prob-
lem include BLAST (Altschul et al. 1990), PSI-Blast
(Altschul et al. 1997), and Blat (Kent 2002).

Bioinformatics of Transcriptomes

Besides large-scale sequencing, two other groups of
technologies have revolutionized bioinformatics, name-
ly transcriptomics (� transcriptome) and proteomics.
In 1995, two independent technologies were developed
to measure gene expression on a large-scale: � serial
analysis of gene expression (SAGE) (Velculescu et al.
1995) and microarray (Shena et al. 1995). By 1997, it
was possible to measure the entire transcriptional pro-
file of a complete Eukaryotic genome (Saccharomyces
cerevisiae) on a microarray chip (DeRisi et al. 1997).
Consolidated databases of gene expression include
Array Express repository at the EBI, Gene Expression

Omnibus at NCBI, mouse Gene Expression Database at
Jackson Laboratory, Sym Atlas with Novartis, and the
Stanford Microarray Database.
A large set of different algorithms were developed to
analyze these expression data.
Initial algorithms were based on clustering genes with
similar gene expression together (� clustering algo-
rithms) (Niehrs 1999) while programs incorporated lat-
er methods such as � self organizing maps (Tamayo et
al. 1999), � bayesian networks (Friedman et al. 2000)
and � principal component analysis.

Bioinformatics of Proteomes

Since the development of protein sequencing in 1955
by Fred Sanger, protein research has greatly advanced.
The study of proteomics relies on technologies such
as two-dimensional gel electrophoresis and mass spec-
trometry to identify the entire constitution of proteins
in an organism. The first � proteome was published in
1995 by Wasinger for the smallest known self-repli-
cating organism, Mycoplasma genitalium (Wasinger
et al. 1995). Yeast-two hybrid technology allowed
researchers to identify all the interactions between pro-
teins. Furthermore, as more and more crystal struc-
tures were solved for the different proteins, in 1973, the
Brookhaven Protein Databank was created to store the
data.
The main databases for protein information include
Pfam (Bateman et al. 2000), UCSC Proteome Brows-
er (Hsu et al. 2004), Swiss-Prot, and UniProt (Wu et al.
2006) and many databases exist for specific proteins or
post-translational modifications. The major structural
genomics databases and classification schemes include
Protein DataBank (PDB) at Brookhaven National Labs,
Structural Classification of Proteins (SCOP) (Murzin et
al. 1995), CATH (Pearl et al. 2005) Protein Structure
Classification Database (UCL), and FSSP Database
(Holm, Sander 1996).
The major question in proteomic bioinformatics is the
in silico prediction of structure of proteins, also known
as the � protein folding problem. On all three levels
of primary, secondary, and tertiary structure, numer-
ous methods have been attempted such as comparative
modeling, threading, energy minimization, and ab initio
sequence methods. Various algorithms have also been
developed to query structure databases for similar struc-

http://en.wikipedia.org/wiki/Saccharomyces_cerevisiae
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tures, such as DALI Server at EBI and Vector Align-
ment Search Tool (VAST) at NCBI.

Paradigm Shifts in Bioinformatics

In this post-genomic age, with the availability of
large amounts of information on all levels, biological
research is no longer confined to experimental methods
based on single genes. Now, investigators have a wealth
of information at their disposal. The new challenge is
to consolidate, integrate, evaluate, and obtain data from
established sources to generate hypotheses or produce
a set of targets that can then be validated and investigat-
ed using experimental methods.
With more computation resources and more data avail-
able, researcher can now start to think of genes and pro-
teins in relation to the vast network of interactions with-
in the genome and think more in terms of pathways
and systems. Just like biotechnological advances such
as PCR, Western blots, and microarrays have revolu-
tionized biology, future biological research will be inti-
mately involved with bioinformatics databases, tools,
and analyses.

Cross-References

� Bayesian Network
� Clustering Algorithms
� Genome
� Multiple Sequence Alignment
� Principal Component Analysis
� Protein Folding Problem
� Proteome
� Self-Organizing Maps
� Serial Analysis of Gene Expression
� Transcriptome
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Biological Terrorism

� Bioterrorism

Biomedical Research

Definition

Biomedical research refers to a class of activities
designed to develop or contribute to generalizable
knowledge in relation to health; it includes medical and
behavioral studies pertaining to human health.

Biopiracy

Definition

Biopiracy refers to the appropriation, generally by
means of patents, of indigenous biomedical knowledge
by foreign entities (including corporations, universities
and governments) without compensatory payment.
Biopiracy also refers to various forms of power imbal-
ance between richer and poorer countries which arise
out of poorer countries’ tendencies towards high biodi-
versity and richer countries’ tendencies towards need-
ing or wanting the benefits of that high biodiversity. In
1992, the Convention on Biological Diversity (CBD)
recognized the value of traditional knowledge in pro-
tecting species, ecosystems and landscapes, and incor-
porated regulations regarding access to it and its use.
By 2006, 188 countries had ratified the Convention and
agreed to be bound by its provisions, the largest number
of nations to accede to any existing treaty (the United
States is one of the few countries that has signed, but
not ratified, the CBD).

Bioremediation

Definition

Bioremediation can be defined as any process that uses
microorganisms, fungi, or their enzymes to return the

contaminated soils to their original condition. Biore-
mediation may be employed against specific soil con-
taminants (such as degradation of chlorinated hydro-
carbons by exogenous bacteria), or with a more gen-
eral approach, like cleanup of oil spills by the addition
of fertilizers (to facilitate the decomposition by indige-
nous bacteria). There are cost/efficiency advantages to
bioremediation employed in areas that are inaccessi-
ble without excavation. Some examples of bioremedi-
ation technologies are bioventing, landfarming, com-
posting, bioaugmentation, rhizofiltration, and biostimu-
lation. Not all contaminants are easily treated by biore-
mediation; heavy metals such as cadmium and lead
are not readily absorbed or captured by microorgan-
isms. Genetic engineering creates organisms specifical-
ly designed for bioremediation like Deinococcus radio-
durans (the most radio-resistant organism known),
modified to consume and digest toluene and mercury
from highly radioactive nuclear waste. However, the
assimilation of metals such as mercury into the food
chain may worsen matters in the whole biosphere.

Biostatistical Design

Definition

Biostatistical design is a unified approach to a common
core of problems of statistical design that are central to
many related fields in the biomedical sciences, in the
health sciences, in the social sciences and in health ser-
vices research led by three fundamental principles: 1)
all problems occur in a system of interconnected pro-
cesses, 2) variation exists in all processes, and 3) under-
standing and reducing variation are the keys of success.
It covers at least the following elements: identification
of the data to be collected (this includes the variables to
be measured, their role in a study, ways of measure-
ment, the number of experimental units, namely, the
size of the study, and the way they were chosen and
followed-up); the design of a comparison/relationship
strategy; an appropriate analytic model for describ-
ing and processing data; and a list of questions to be
answered throughout the study (What inferences does
one hope to make from the study? What conclusions
might one draw from the study? To what population(s)
is/are the conclusion(s) applicable)?

http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf
http://pir.georgetown.edu/pirwww/about/doc/NARuniprot-2006.pdf


B

Biostatistical Software 69

Biostatistical Software

NIKOLA KOCEV

Institute for Medical Statistics and Informatics, School
of Medicine, University of Belgrade, Belgrade, Serbia
nkocev@EUnet.yu

Synonyms

Statistical software; Statistical packages

Definition

Biostatistics – is the application of statistics to the anal-
ysis of biological and � medical data. Biostatistical
software is a suite of computer programs specialized
for statistical analysis of biological and medical data. It
enables people to obtain the results of standard � statis-
tical procedures and statistical significance tests, with-
out requiring low-level numerical programming. Most
statistical packages also provide facilities for data man-
agement.

Basic Characteristics

Nowadays, very often, biostatistics uses general statis-
tical packages, which include many procedures that are
seldom used in the solution of biostatistical problems.
Statistical software used for biostatistics’ problems
should encompass routine procedures, such as: � data
entry and data management; summarizing information
from data in tables and graphs and summary statistics;
probability, probability distribution, randomization of
patients, sufficient sample size to have adequate statisti-
cal power; for making inference from data: confidence
intervals and hypothesis test; specifying α – type error
I, β – type error II and � power analysis; estimating
and comparing mean or differences in mean; comparing
three or more means (ANOVA); estimating and com-
paring proportions; associations and prediction; statis-
tical methods (parametric and nonparametric) for ana-
lyzing survival data; statistical methods for multiple
variables; evaluating diagnostic procedures, time series
analysis, etc.
Bearing in mind that different statistical software’s con-
tain routine procedures more developed than other soft-
ware’s, we are frequently compelled to use more than
one statistical package in the process of solving one par-

ticular biostatistics’ problem. Also, given the moment
in time that we are all living in, statistical software’s
tend to become rapidly outdated forcing software ven-
dors to continually update and correct their product
(often issuing patches or service releases that correct
errors and bugs). Consequently, buyers – via vendor’s
web sites – can provide themselves with information
regarding errors, bugs, macros and add-ons that extend
the capability of the basic package. The same way, they
are offered the possibility of a free 30-day trial of fully
functional new version which enables them to test them
with their own biostatistics’ problems.
All in all, there are no � data management pack-
ages available on the market which are designed and
optimized for biostatics’ softwares, nevertheless, each
package comes with the data entry and data manage-
ment options and it is their functionality that permits
data adjustments for particular statistics’ routine pro-
cedures and for connection with the existing database
systems.

Statistical Software
for Successful Biostatistics’ Problem-Solving

For a successful biostatistics’ problem-solving, it is
possible to use one of the commercial packages, general
public license packages, analysis packages with statis-
tics add-ons, as well as some general purpose languages
with statistics libraries. Consistent with that, some of
the aforementioned are described later.

SAS/STAT® Software
(www.sas.com)

From traditional analysis of variance and predictive
modeling to exact methods and � statistical visualiza-
tion techniques, SAS/STAT software provides tools for
both specialized and enterprizewide analytical needs.
Key features: analysis of variance, regression, categor-
ical data analysis, multivariate analysis, survival anal-
ysis, psychometric analysis, cluster analysis, nonpara-
metric analysis, survey data analysis, multiple imputa-
tion for missing values, study planning.
SAS/ETS contains popular forecasting methods such
as regression analysis, trend extrapolation, exponential
smoothing, Winter’s method (additive and multiplica-
tive), ARIMA (Box-Jenkins) and dynamic or transfer
function models.

http://www.sas.com
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JMP
(http://www.jmp.com/)

SAS created the JMP desktop statistical discovery soft-
ware, that uses a structured, problem-centered approach
for exploring and analyzing data. The intelligent inter-
face guides users to the adequate analyzes. JMP auto-
matically displays graphs with statistics, enabling users
to visualize and uncover data patterns.

BMDP
(http://www.statsol.ie/html/bmdp/bmdp_home.
html)

BMDP has its roots as biomedical analysis packages
from the late 1960s. It is a comprehensive library
of statistical routines from simple data description
to advanced multivariate analysis, and is backed by
extensive documentation. Each individual BMDP sub-
program is based on the most competitive algorithms
available and has been rigorously field-tested. The
BMDP package contains over 40 interrelated statistical
programs. All of the programs share common instruc-
tions and convenience features to save time and effort.

SPSS
(www.spss.com)

Data Analysis with Comprehensive Statistics Software,
statistical and � data management package for analysts
and researchers. SPSS for Windows is a modular, tight-
ly integrated, full-featured product line for the analyt-
ical process – planning, data collecting, data access,
data management and preparation, data analysis, report-
ing, and deployment. Using a combination of add-on
modules and stand-alone software that work seamlessly
with SPSS Base enhances the capabilities of this statis-
tics software. The SPSS Programmability Extension™
enables analytic and application developers to extend
the SPSS command syntax language to create proce-
dures and applications – and perform even the most
complex jobs – within SPSS.

StatSoft STATISTICA
(http://www.statsoft.com)

StatSoft’s flagship product line is the STATISTICA
suite of analytic software products. STATISTICA pro-
vides the most comprehensive array of data analysis,

data management, data visualization, and data mining
procedures. Its techniques include the widest selection
of predictive modeling, clustering, classification, and
exploratory techniques in one software platform. The
STATISTICA Visual Basic language that can be used
to write custom extensions.

NCSS and PASS
(Statistical & Power Analysis Software)
(www.ncss.com)

NCSS software provides a complete, easy-to-use col-
lection of over 200 statistical and graphics tools to ana-
lyze and visualize data.
PASS (� power analysis and Sample Size) software is
an easy-to-use research tool for determining the num-
ber of subjects that should be used in a study, performs
power analysis and calculates sample sizes for over 150
statistical tests.

Mathematica, WOLFRAM RESEARCH
(http://www.wolfram.com/)

Mathematica’s statistics capabilities are part of Mathe-
matica’s standard add-on packages. Like any statistics
package, Mathematica provides a numerical and graph-
ical toolset to illustrate, simulate, and find approximate
numeric solutions to numerical problems.

Matlab
(http://www.mathworks.com/)

MATLAB® is a high-performance language for techni-
cal computing. It integrates computation, visualization,
and programming in an easy-to-use environment where
problems and solutions are expressed in familiar math-
ematical notation.
The Statistics Toolbox, for use with MATLAB®, is
a collection of statistical tools built on the MATLAB
numeric computing environment. The toolbox supports
a wide range of common statistical tasks, from random
number generation, to curve fitting, to design of exper-
iments and statistical process control. The toolbox pro-
vides two categories of tools: Building-block probabil-
ity and statistics functions and Graphical, interactive
tools. The first category of tools is made up of func-
tions that can be called up from the command line or
from an individual’s own applications. Many of these

http://www.jmp.com/
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functions are MATLAB M-files, series of MATLAB
statements that implement specialized statistics algo-
rithms.

R Project for Statistical Computing
(http://www.r-project.org/)

R is a language and environment for statistical comput-
ing and graphics. It is a GNU project which is similar
to the S language and environment which was devel-
oped at Bell Laboratories (formerly AT&T, now Lucent
Technologies) by John Chambers and colleagues. R can
be considered as a different implementation of S. There
are some important differences, but much code written
for S runs unaltered under R. R provides a broad vari-
ety of statistical (linear and nonlinear modeling, classi-
cal statistical tests, time-series analysis, classification,
clustering, etc.) and graphical techniques, and is highly
extensible. The S language is often the vehicle of choice
for research in statistical methodology, and R provides
an Open Source route to participation in that activity. R
is available as Free Software under the terms of the Free
Software Foundation’s GNU General Public License in
source code form.

Free Statistical Software
(http://statpages.org/javasta2.html)

This page contains links to free software packages
that can be downloaded and installed onto a computer
for stand-alone (offline, non-Internet) computing. They
are listed below, under the following general head-
ings: General Packages: support a wide variety of sta-
tistical analyses; Subset Packages: deal with a specif-
ic area of analysis, or a limited set of tests; Curve
Fitting and Modeling: to handle complex, nonlinear
models and systems; Biostatistics and Epidemiology:
especially useful in the life sciences; Surveys, Testing
and Measurement: especially useful in the business and
social sciences; Excel Spreadsheets and Add-ins: need
a recent version of Excel; Programming Languages and
Subroutine Libraries: customized for statistical calcu-
lations; need to learn the appropriate syntax; Scripts
and Macros: for scriptable packages, like SAS, SPSS,
R, etc.; Miscellaneous: do not fit into any of the oth-
er categories; Other Collections of Links to Free Soft-
ware.

Cross-References

� Data Entry
� Data Management Packages
� Medical Data
� Power Analysis
� Statistical Procedure
� Statistical Visualization Techniques
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Introduction

� Biostatistics is the application of � statistics in
health-related fields, including public health, medicine
and biology, and the development of new tools to study
these areas. Biostatistics constitutes the quantitative
foundation for public health practice and research. It
comprises the reasoning and methods for using � data
as evidence to address public health and biomedical
questions.
Statistics itself has various definitions, but all defini-
tions have as essential components that statistics is
a science of generating information and knowledge
through the collection, analysis and interpretation of
data that are subject to � random variation. It is
a curious amalgam of mathematics, logic and judgment
(Altman 1999). Statistics has its origins in three branch-
es of human activity: first, the study of mathematics
as applied to games of chance; second, the collection
of data as part of the art of governing a country; and
third, the study of errors in measurement, particularly in
astronomy. At first, the connection between these very
different fields was not obvious, however it came to be
appreciated that data are governed to a certain extend
by chance, that decisions have to be made in the face of

http://www.r-project.org/
http://statpages.org/javasta2.html
http://www.galaxy.gmu.edu/
http://www.galaxy.gmu.edu/
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uncertainty and that errors in measurement have a ran-
dom component (Senn 1997).
Biostatistics as a subject is very largely about data.
However, data alone have little significance – to be
meaningful, they must be placed in a context. Biostatis-
tics works with data, yet its goals are: insight, discovery,
exploitation, confirmation, explanation, � prediction,
control and decisions related to problems of human
health and disease, Fig. 1. In order to achieve this, pub-
lic health practitioners and researchers ought to imple-
ment � statistical thinking following three fundamental
principles: 1) all problems occur in a system of inter-
connected processes, 2) variation (� variability) exists
in all processes, and 3) understanding and reducing
variation are the keys of success. It involves an under-
standing of why and how information and knowledge
are generated. This method of inquiry includes recog-
nition and understanding of the entire statistical inves-
tigative process (from asking the questions to data col-
lection, analysis selection, testing assumptions, etc.);
understanding how models � statistical model are used
to simulate � random phenomena and how the data are
produced to estimate probabilities; recognition of how,
when, and why existing inferential tools can be used;
and at last, being able to understand and utilize the con-
text of a problem to plan investigations and draw con-
clusions.
The domain of biostatistics includes: statistical aspects
of public health and biomedical research design (how
and why the data have been collected), descriptive
statistics (description or summarization of a collection
of data) and � inferential statistics (the drawing of
inferences about a pool of data when only a part of the
data are observed). The latter can also be seen as the
modeling of patterns in the data, in a way that accounts
for randomness and uncertainty in the observations, to
draw inferences about the process or � population being
studied.
This synopsis provides an overview of the field of bio-
statistics, setting a context for more specific articles –
essays in this domain. It addresses: the history of bio-
statistics; key terms and concepts fundamental to the
subject of biostatistics; building blocks of biostatis-
tics – � probability, measurement, research excellence
and decision making; survey of biostatistical methods
and its area of specialization; and the current scope of
the field, which is increasingly fragmented into specif-
ic areas of inquiry. The other articles – essays, pro-

vide detailed reviews of different statistical methods
and specifically focused areas of biostatistics.

History of Biostatistics – the Origins, the Foundations
and Important Contributors

The history of biostatistics, in its very large part, is the
history of statistics as well.

The Rise of Modern Statistics

The beginnings of modern statistics are often dated to
the early 20th century due to works of Karl Pearson
(1857–1936) and Ronald Aylmer Fisher (1890–1962).
Near the end of the 19th century, scientists began to
gather a great amount of biological data. They faced
obstacles because their data had so much variation, i. e.
biological systems were so complex that a particular
outcome had many causal factors. There were already
a body of probability theory, however prevailing scien-
tific wisdom supposed that this theory and actual data
are separate entities and should not be combined (Chen
2003). Due to the work of Karl Pearson, this attitude
was changed, and statistics was transformed from an
empirical social science into a mathematical applied
science. He transformed statistics from a descriptive to
an inferential discipline.
Beside Pearson, another founder of modern statistics
was Sir Ronald A. Fisher. He made numerous original
contributions to almost every branch of statistics includ-
ing, correlation, regression, significance tests, theory of
estimation, analysis of variance, and multivariate anal-
ysis. Indeed many of these and other fields in statistics
were originally developed by Fisher. Pearson who has
been in a long dispute with Fisher (Johnson 1997) used
large samples, which he measured and from which he
tried to deduce correlations. Fisher, on the other hand,
followed William Gosset (1876–1937) in an attempt to
use small samples and, rather than deduce correlations,
find the causes. In the course of developing statistical
methods for design and analysis of the experiments, he
proposed three fundamental principles – the essentiality
of � replication, � randomization and the possibility of
reducing errors by appropriate organization of exper-
iments. For Fisher, statistical analysis and experimen-
tal design were merely two aspects of the same whole,
and they accounted for all the logical requirements of
the complete process of adding to natural knowledge
by experimentation (Chen 2003).



B

Biostatistics 73

Biostatistics, Figure 1

The new developments in statistical theory brought
about by Fisher’s work have also facilitated the emer-
gence of the modern clinical trial. The first modern
clinical trials were carried out by the Medical Research
Council in the United Kingdom and their prime initiator
was Austin Bradford Hill (1897–1991). The year 1946
marked the first clinical trial with a proper randomiza-
tion on the use of streptomycin in the treatment of pul-
monary tuberculosis. The core element was the random
assignment of subjects to different therapeutic or pre-
ventive options. While randomization does not guaran-
tee comparability of the study groups, it does eliminate
the potential bias that may result from an investigator’s
preconceptions. Randomization makes it impossible to
predict the assignment of the next person enrolled in the
study. The trial involved patients from several centers,
and they were randomized to two treatments – strep-
tomycin plus bed-rest, or bed-rest alone. Disease end-
points were patient survival and radiological improve-
ment evaluated independently (blindly and replicated)
by two radiologists and a clinician. Both were signifi-
cantly better on streptomycin. Hill’s work set the trend

for future clinical trials where both, the insight of physi-
cian and the statistical design of professional statisti-
cians, were combined.
The emergence of the randomized clinical trials coin-
cided with the change of definition about statistics as
a discipline. Chernoff and Moses in 1959 said, “Years
ago a statistician might have claimed that statistics deals
with processing of data. Today’s statistician will be
more likely to say that statistics is concerned with the
decision making in the face of uncertainty”(� decision
making under uncertainty) (Chernoff 1959).

The Foundation of Statistics

The origins of statistics, however, can be traced back for
centuries. Much of what we now call statistics has been
known by other names since biblical times, and contrib-
utors to the field were not limited to mathematicians.
Long before the birth of Christ, census counts were
taken. Firstly, in order to register the number of peo-
ple, then potential taxpayers, and lately to count disease
events. The counting of disease events, representing the
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idea of relative frequency, can be traced to John Graunt
(1620–1674), who investigated in detail the bills of
mortality in London, and William Petty (1623–1687),
who proposed that a central statistical office be estab-
lished and suggested what uses might be made of the
data collected. Graunt introduced the notion of infer-
ence from a sample to an underlying population and
described the calculations of life expectancy.

Late 17th Century

The origins of probability and statistics as sciences are
usually found in the same period – the late 17th cen-
tury – in the mathematical treatment of the system-
atic study of mortality data, as well as of games of
chance. This period was the age of the scientific rev-
olution and some of the leading scientists, Blaise Pas-
cal (1623–1662), Christiaan Huygens (1629–1694) and
Jakob Bernoulli (1654–1705), gave thought to proba-
bility influencing its further development. Much of the
Pascal and Huygens’ work into probability problems
consisted of deriving mathematical laws in order to enu-
merate ways in which particular types of events may
occur. One well known illustration of such a law, the
binomial law, is given by Pascal’s triangle. The last
of them, Bernoulli, has been designated as a father of
the quantification of uncertainty introducing a theory
of probability in 1713. He demonstrated that because
probabilities could be calculated for ratios of chance
events (such as the fall of sets of dice), it can also
be proved that the greater the number of experiments
(or rolls of dice) the more closely the estimated ratios
would come to the true ratio of their probabilities –
law of large numbers which is central to the science of
statistics.

18th Century

In the first half of the 18th century, probability estab-
lished itself in physics, particularly astronomy, its most
developed branch. The most enduring of these applica-
tions to astronomy dealt with the combination of obser-
vations. The resulting theory of errors was the most
important predecessor of modern statistical inference,
particularly of estimation theory. Abraham de Moivre
(1667–1754) was the first to state the properties of the
normal curve. Later the celebrated Essay towards solv-
ing a Problem in the Doctrine of Chances by Thomas
Bayes (1702–1761), published in 1763, was the first

attempt to use the theory of probability as an instru-
ment of inductive reasoning; that is, for arguing from
the particular to the general, or from the sample to the
population. The work on conditional probability with
applications to inverse probability defines the postulate
of the celebrated � Bayes’ theorem.
Whereas Bayes excelled in logical penetration, Pierre-
Simon Laplace (1749–1827) was unrivaled for his mas-
tery of analytic technique. A direct result of Laplace’s
study of the distribution of the resultant of numerous
independent causes was the recognition of the normal
law of error and consequently – the � central limit the-
orem. He viewed medical therapy as a domain for appli-
cation of probability and assumed that the summary
of therapeutic successes and failures from a group of
patients could guide the future therapy (Chen 2003).
Carl Friedrich Gauss (1777–1855) was a younger con-
temporary of Laplace and undoubtedly a father of mod-
ern � statistical reasoning. He approached the problem
of statistical estimation in an empirical manner, rais-
ing the question of the estimation not only of proba-
bilities, but also of other quantitative parameters, and
finding solution through the method of maximum like-
lihood. Gauss, further, perfected the systematic fitting
of regression formulae, simple and multiple, by the
method of least squares, which, in the cases to which
it is appropriate, is a particular example of the method
of maximum likelihood. The contrasting figures of
Laplace and Gauss dominated this period and work on
the theory of errors had reached its climax.

Early 19th Century

The first census of population was taken in 1801, and
the Statistical Society of London was established in
1834. This period saw the beginning of a philosophi-
cal literature on probability. The rise of statistical rea-
soning and thinking is connected to John Stuart Mill
(1806–1873), who suggested these processes. In his
view, if conclusions are found to accord with expe-
rience, a hypothesis is verified. Modern views have
put this verification slightly differently: if the hypoth-
esis is not contradicted, it remains a conjectured expla-
nation of a relationship; if the hypothesis is contra-
dicted, in even a single instance, it is rejected. This
period also saw the beginning of the most glamorous
branch of empirical time series analysis – the sunspot
cycle.
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Lambert Adolphe Jacques Quetelet (1796–1874) was
the first to apply statistical analyzes to human biolo-
gy, organize the first statistics conference, and had an
extremely profound effect on the generations that fol-
lowed. He studied the distribution of people’s char-
acteristics observed and, in parallel, the properties of
the normal distribution curve – one of the central con-
cepts in statistics. A prominent physician, Pierre Louis
(1787–1872), following the ideas of Laplace, deemed
that enumeration was synonymous with scientific rea-
soning. In his study of typhoid fever, for which the
data had been collected between 1822 and 1827, Louis
observed the difference in age, the duration of residen-
cy in Paris and the difference between the groups of
patients who died and those who survived. More impor-
tantly, he studied the efficacy of bloodletting as a thera-
py for typhoid fever (Senn 1997). This study raised two
crucial research questions – first being the insufficient
sample size, and second one on choice of the control
group.

Late 19th Century

A few important applied fields opened up in the second
half of the 19th century. Probability found a major new
application in physical science, in the theory of gas-
es, which developed into statistical mechanics. Statis-
tics entered the fields of psychology and economics, as
well. The statistical study of heredity developed into the
science of biometry and many of the advances in statis-
tical theory were associated with this subject. Biostatis-
tical reasoning and modeling were critical in the forma-
tion of the foundation theories of modern biology. After
the rediscovery of Gregor Mendel’s (1822–1884) work,
the conceptual gaps in understanding between genetics
and evolutionary Darwinism led to a vigorous debate
between biometricians and Mendelians. The work of
Pearson and Fisher (already described), and other bio-
statisticians helped bring together evolutionary biolo-
gy and genetics into a consistent, coherent whole that
could begin to be quantitatively modeled.

Methodological Controversies in the 20th Century

The 20th century is characterized by some major me-
thodological battles. Firstly, there was a disagreement
with regard to the preference for correlational large
scale studies (Pearson) versus experimental small scale
studies (Fisher). The field of experimental small scale

studies witnesses the emergence of a second controver-
sy: H0 testing (Fisher) versus the inclusion of H1 and
the concept of Power (Jerzy Neyman (1894–1981) and
Egon Pearson (1895–1980)). Thirdly, Charles Spear-
man’s (1863–1945) belief in one general intelligence
factor, which supposedly was the driving force behind
the development of factor analysis, led to arguments,
which have lasted for several decades, with Louis Thur-
stone (1887–1955) and others who gradually looked
upon factor analysis as just a way of simplifying the
data (Johnson 1997).

Biostatistical Methods in the 20th Century

Biostatistical methods expanded rapidly during the 20th
century. Before the Second World War Andrei Kol-
mogorov (1903–1987) presented an axiomatic basis
for probability and, together with Aleksandr Khinchin
(1894–1959), developed a general theory of stochas-
tic processes; Harold Hotelling (1895–1973) worked
on principal component analysis, canonical correlation
and discriminant analysis. The war generated research
problems which led to Norbert Wiener’s (1894–1964)
work on prediction and Abraham Wald’s (1902–1950)
effort on sequential analysis. After the Second World
War, non-parametric analysis boomed with the work of
Frank Wilcoxon (1892–1965), William Kruskal (1919–
2005), David Kendall (b. 1918) and John Tukey (1915–
2000). The latter in 1977 presented an exploratory data
analysis (EDA) as an antidote to the ritualized testing
of hypotheses, instead of initially looking at the data.
Sir David Cox’s (b. 1924) 1972 paper on proportional-
hazards regression ignited the fields of survival analysis
and semiparametric inference. At the same time John
Nelder (b. 1924) published a paper on generalized lin-
ear models. In 1976, Gene Glass (b. 1940) published his
article on combining the results of multiple studies and
named this approach meta-analysis. Bradley Efron (b.
1938) introduced bootstrap methods in 1976.
During the late 20th century, rapid improvements in
computer support were essential to the growing role
of empirical investigation and statistical inference. The
changes following the introduction of computers have
been much more radical than those following the use of
mechanical calculating machines at the end of the 19th
century. With the availability of computers tradition-
al activities took less time and new activities became
possible. Statistical tables and tables of random num-
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bers first became significantly easier to generate and
then they disappeared as their function was subsumed
into statistical software packages. Significantly larger
data sets could be assembled and analyzed and exhaus-
tive data-mining became possible. Much more com-
plex models and methods could be used and new meth-
ods have been designed with computer performance in
mind. With the introduction of computer-based meth-
ods for generating pseudo random numbers, much more
ambitious Monte-Carlo investigations (introduced by
John von Neumann (1903–1957)) became possible. The
Monte-Carlo experiment became a model of investiga-
tion on the finite sample behavior of statistical proce-
dures.

Key Concepts and Terms Underlying
the Subject of Biostatistics

Biostatistics depends on certain basic concepts that pro-
vide the necessary fundamentals for more specialized
expertise in any area of statistical analysis. It is imper-
ative to be clear about common terms used in this text
as well. The selected topics illustrate the basic assump-
tions of most statistical methods and represent the com-
ponents of one’s general understanding of the “quanti-
tative nature” of reality (Nisbett et al. 1987).

Data

In general, the term data refers to factual material used
as a basis for discussion and decision making, while in
biostatistics it refers to the material available for anal-
ysis and interpretation. By definition, data are facts,
observations, realizations of one or more underlying
� variables recorded on one or more observational
units.
Data are the results of taking measurements of cer-
tain characteristics or properties of observational units,
which are of interest to us. By observational unit, we
mean the source that imparts the value of the variable.
It may be an individual item (e. g. an object, person or
event) or it may be a collection of items (e. g. house-
hold, litter or set of symptoms). By measurement, we
mean the assignment of numerals to these observation-
al units according to a certain rule. Sources of public
health data are numerous and diverse, but in practice
five main sources are used: facts obtained in the course
of research, certificates of vital and other health-related
events, health surveys, medical records and unobtrusive

data sources (e. g. economic statistics, police reports,
insurance claims).
Data can be either categorical or numerical (other-
wise known as qualitative or quantitative). Categori-
cal data represent the simplest type of observation on
an individual, which is the allocation of that individ-
ual to one of two or many possible categories (e. g.
male/female, smoker/non-smoker, blood group, coun-
try of birth, social class, various staging systems of can-
cer, degree of pain). Numerical data arise either from
counting processes (number of children in family, num-
ber of visits to health care institution, etc.) or through
physical measurements (e. g. height, temperature, blood
pressure). Since statistics deals with numerical data, we
can artificially (codes/ranks) turn categorical data into
numerical data. Still, they would be numerical in name
only, because they do not share any or some of the prop-
erties of the numbers we deal with in ordinary arith-
metic.
The terms data and information are used interchange-
ably in many contexts. This may lead to confusion. Def-
initely, there is a distinction between them. Data are
physical representations of information. Through a con-
text, data become transformed into information (i. e.
when it becomes relevant to a specific decision prob-
lem). That context is a fusion of substantive knowledge
of a topic, methodological approach to gathering the
data and the statistics used to derive meaning.

Variation, Variability and Uncertainty

Biostatistics is very largely about variability (� vari-
ability, variation). Sometimes, it is the variability itself
that is of prime interest, such as when describing the
likely values of some measurement in a group of peo-
ple. However, we are often more interested in detecting
underlying trends which may be obscured by variabili-
ty. The terms variability and variation are often used as
synonymous in the literature. Precisely, the term vari-
ation refers to the differences that are actually present
among the individuals in a population or a sample. It
can be directly observed as a property of a collection of
items. In contrast, variability is a term that describes the
potential or the propensity to vary.
Sources of variation in public health and medical obser-
vations are true biological variation, temporal variation,
measurement error and sampling error. True biologi-
cal variation, which is inherent in natural populations,
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refers to all those factors that tend to make one individ-
ual different from another (e. g. age, sex, race, genetic
factors, diet, socioeconomic status and past medical his-
tory). Temporal variations refer to all those factors that
produce variation in observations within an individual
from one time to another (e. g. emotional state, circadi-
an rhythms). Measurement error concerns all the factors
that tend to produce differences with different measure-
ments of the same phenomenon (e. g. observers, mea-
suring instruments, technician errors, laboratory con-
ditions). Sampling errors occur when estimates are
derived from a sample rather than a census of the pop-
ulation. The sample used for a particular survey is only
one of a large number of possible samples of the same
size and design that could have been selected. Even if
the same questionnaire and instructions were used, the
estimates from each sample would differ from the oth-
ers. This difference, termed sampling error, occurs by
chance, and its variability is measured by the standard
error associated with a particular survey.
The use of biostatistics is essential for making judicious
decisions in the fields of public health and medicine.
Due to variations, the outcomes of these decisions can-
not be predicted exactly – they are always accompa-
nied by an amount of uncertainty. The uncertainties can
be measured, they can be assigned numbers and num-
bers can be interpreted. These numbers are called prob-
abilities. It is thus necessary to be conversant with the
proper techniques for dealing with such variations and
uncertainties.
Although we related the concepts of variation, vari-
ability and uncertainty to human subjects, the similar
considerations apply if one is studying variation from
one country to another (for example in infant mortality
rates), comparing characteristics of the groups of indi-
viduals, or looking at measurements of the same subject
under different conditions.

Variable

A variable is any characteristic (property) of the obser-
vational unit with outcomes (data) that vary from one
observation to the other. A variable may have a different
value out of a specified set of values in different people,
in different places or at different times. Some examples
of variables include the height of adult females, the gen-
der of preschool children, and IQ test score of patients
seen in mental clinics. The variables are often referred

to as random variables when the value of a particular
outcome is determined by chance (i. e. by means of ran-
dom sampling). To represent a particular random vari-
able, statisticians generally use an upper case Roman
letter, say X or Y. The particular value that this random
variable represents in a specific case is often denoted by
the corresponding lower case Roman letter, say x or y.
Any characteristic that does not vary is a constant.
Each variable should be precisely defined, i. e. giv-
en a name (to know exactly what the variable is) and
a description given of how it is measured – operational
definition of a variable. The defined way of measure-
ment in operational definition may produce different
types of numbers, in the sense that some numbers are
assigned different meanings and implications from oth-
ers. There are four scale types, distinguished by the
types of numbers produced by the measurement of
a specific variable: nominal, ordinal, interval and ratio.
There are three main classifications of variables: 1)
quantitative or qualitative; 2) continuous or discrete;
and 3) independent or dependent variables. In the first
classification – the quantitative (numerical) variable is
one that can be measured in the typical, traditional,
sense. For example, we can obtain measurements on
height of adult females or values in mmHg of the vari-
able systolic blood pressure. They can be measured
either on an interval or on a ratio scale. Measurements
made on quantitative variables convey the concept of
amount. The qualitative (categorical) variable has val-
ues (attributes) that are intrinsically non-numerical, but
can be put in a numerical form. For example, gender of
preschool children or social class of citizens in a spe-
cific district. The latter can be ordered or ranked. Such
variables are measured either on a nominal or on an
ordinal scale.
The second classification comprises the distinction
between a continuous and a discrete variable. Some
variables (such as weight, height, reaction time) are
measured on a continuous scale, meaning that there are
an infinite number of possible values these variables can
take. In contrast, discrete variables, such as the num-
ber of children in a household or their gender, can take
only a limited number of values. Categorical variables
are necessarily discrete ones, while numerical variables
may be either continuous or discrete.
The third classification makes a distinction between
an independent and a dependent variable. An indepen-
dent variable is one whose changes relate (sometimes
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cause) other variables to change in value. The indepen-
dent variable is what researcher or nature manipulates –
a treatment, a program, or a cause. Common types
of independent variables, beside manipulated variables,
are subject variables (e. g. age, gender). A dependent
variable is the one that has its values affected by change
in independent variable – effect or outcome. They are
only measured or registered. All other variables that
may affect the dependent variable are called covariates.
Their relationship with the dependent variable, ideally,
should be adjusted before the effects of the specified
independent variables are examined. Common types of
dependent variables are physiological measures (e. g.
heart rate, blood pressure), self-reported measures (e. g.
rating scales, opinion polls/questionnaires), behavioral
measures (e. g. accuracy or speed of response, frequen-
cy of response), etc. A given research can use a sin-
gle dependent variable, two or more separate dependent
variables or a composite dependent variable (several
measures combined into a single dependent variable).
In modern statistics the terms independent and depen-
dent are usually replaced by their statistical equiva-
lents – explanatory and response variable.

Population and Sample

Population (or universe, or target population) is any
finite (e. g. the babies born in Serbia in 2005) or hypo-
thetical (e. g. the babies that will be born in Serbia in
2015) collection of observational units (persons, things,
or measurement values) for which there is an interest at
a particular time. In general, we are interested in differ-
ent numerical characteristics of the population. We get
them in the form of a � parameter–information on sta-
tistical characteristics about populations. Sometimes,
many populations are too large to measure (due to time
and cost); others cannot be measured because they are
partly conceptual. Thus, except for some data collected
by a complete population census, we do not know the
population parameters.
The best one can usually do is to select a subset of
values from a population – sample, to make inferences
about the population based on information contained in
the sample. This is one of the major objectives of mod-
ern statistics. By definition, a sample is a collection of
objects or individuals meant to represent a larger col-
lection (the population). The population on which we
are seeking information is called the target population.

The population to be sampled is called the sample pop-
ulation. The sampling is a process of selecting a sample
from a population.
The innovation made by statisticians was the recogni-
tion that if objects were selected randomly from a pop-
ulation of interest, those selected (the sample) would
be representative of that population, and that measures
of the error resulting from the use of the sample (e. g.
rather than the population) could be computed. In oth-
er words, apart from random error, the information
derived from the sample is expected to be the same had
a complete census of the target population been carried
out.

Parameter and Statistic

A parameter is a summary value (numerical quantity
measuring some aspect of a population values) which
in some way characterizes the nature of the population
in the variable(s) under study. Often, it is a mathemati-
cal function of the population values of the variable(s)
(e. g. the population mean, the population variance, the
population proportion, the population correlation coef-
ficient). Greek letters (μ, σ 2, π , ρ, respectively) repre-
sent parameters. The parameters are rarely known and
they have to be estimated.
A � statistic is a summary value (numerical quantity
measuring some aspect of a sample values) calculat-
ed from the observations in a sample (e. g. the sample
mean, the sample variance, the sample proportion, the
sample correlation coefficient). Statistic is usually used
as an estimator of some population parameter. They are
represented by Roman letters (x, s2 or sd2, p, r, respec-
tively).
In general, if we use a statistic (sample information) to
make an inference about a population parameter (in one
of two ways: estimate its value, i. e. provide an point
or interval estimate; or make decisions about its val-
ue, i. e. test a hypothesis about its value), we introduce
an element of uncertainty into our inference. Conse-
quently, it is important to report the reliability of each
inference we make. Typically, this is accomplished by
using a probability statement that gives us a high level
of confidence that the inference is true. Reliability of
the estimate is measured with confidence coefficient (in
interval estimates), and the reliability of the hypothe-
sis testing is measured by the probability of making an
incorrect decision.
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Statistical Model

Most statistical procedures are based on model assump-
tions – that is, one or more assumptions about a vari-
able’s distribution, or how data is selected, or about
� relationships between variables. A model is a repre-
sentation, often in mathematical language, of the essen-
tial aspects of a system, situation, or process. A proba-
bility model is a mathematical model that incorporates
an element of randomness. This contrasts with a deter-
ministic model, in which reliable predictions are made
only on account of observed variables. One of the most
commonly used probability models is the normal, or
Gaussian, probability distribution, of which there are
many examples in biology, medicine, and public health.
Variations in height, blood pressure, and attack rates in
outbreaks of disease are examples of Gaussian distri-
bution. Moreover, the distributions of many test statis-
tics are normal or follow some form that can be derived
from the normal distribution.
A statistical model is a simplified or idealized descrip-
tion of random phenomena, in probabilistic terms, that
is a basis for inferences and predictions. The aim is to
explain available data, thereby learning about the under-
lying processes that have formed these data sets. For
example, a major contribution to our knowledge of pub-
lic health comes from understanding trends in disease
rates and/or examining relationships among different
predictors of health. Biostatisticians accomplish these
analyzes through the fitting of statistical models to data.
The models can vary from a simple straight-line fit to
models with a variety of nonlinear multiple predictors
whose effects change over time.
In addition, worthy of note are three key steps associat-
ed with statistical model building. First, certain assump-
tions are made when a model is chosen, and it is impor-
tant to attempt to verify that these are reasonable. An
obvious common example is the assumption that the
data have an approximately normal distribution, some
form of which appears in most of the models used. Sec-
ond, it is also important to consider how well the model
fits the data. Goodness of fit (� goodness of fit test)
refers to the procedures that assess how well a given
model describes a particular collection of data. Third,
the model that fits the data well should be capable of
being utilized successfully when applied to new data.
Model validation involves an assessment of how the fit-
ted statistical model will perform in practice – that is,

how successful it will be when applied to new or future
data.
There are two principal aspects of the use of statis-
tical models – exploratory and confirmatory. In the
exploratory phase, models are used to describe vari-
ous characteristics of the data that may be important
for understanding it. Confirmatory use is the attach-
ment of probabilities to the characteristics observed to
assure that any conclusion drawn is not merely due to
chance.

Biostatistical Design of Studies

Finally, some of the principles of � biostatistical design
are introduce. This is a reminder that statistics is not an
end in itself, but a tool to be used in investigating the
world around us (van Belle et al. 2004).
Biomedical and public health studies arise in many
ways and the problems studied may be investigated in
a variety of ways. There are several different schemes
for classifying study designs: quantitative or qualitative
studies; primary or integrative studies; experimental or
observational studies; prospective or retrospective stud-
ies, cross-sectional or longitudinal studies; population
or sample studies; studies with or without hypotheses;
etc. Whatever the design of the study may be, it has
to consider at least the following elements: identifica-
tion of the data to be collected (this includes the vari-
ables to be measured, their role in a study, ways of
measurement, the number of experimental units, name-
ly, the size of the study, and the way they were cho-
sen and followed-up); an appropriate analytic model
for describing and processing data; and a list of ques-
tions to be answered throughout the study (What infer-
ences does one hope to make from the study? What
conclusions might one draw from the study? To what
population(s) is/are the conclusion(s) applicable)? The
remaining steps in study performance are: the study is
carried out and the data are collected; the data are ana-
lyzed and conclusions and inferences are drawn; and
the results are used (changing operating procedures,
publishing results, and/or planning a subsequent study).
The only step that lies outside the realm of statistics per
se is the formulation of the problem to be studied. In
all others, different statistical issues, previously men-
tioned in brief, are involved. Some of them are specifi-
cally related to certain types of studies, randomization,
for example, while others are universal.
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Building Blocks of Biostatistics

Probability

The mathematical foundation of statistics lies in the the-
ory of probability, which is applied to problems of mak-
ing inferences and decisions under uncertainty. Though
statistics and probability theory are related, they do dif-
fer significantly. Probability theory is deductive; it is
used for reasoning. Deductive reasoning is powerful in
the manner that the conclusions drawn using deduction
are guaranteed to be true when the premises are true.
Statistical inference is inductive and it is used for learn-
ing. The power of inductive inference is the ability to
draw general conclusions from observations, i. e. gen-
eralizing from the observed information in the sample
to uncertain conclusions regarding the population. The
conclusions made using inductive learning are not nec-
essarily the true ones.

Probability Interpretations In statistics, there are
two broad categories of probability interpretations. Fre-
quentists assign probabilities only to events that are
random, i. e. random variables, which are outcomes of
actual or theoretical experiments. The relative frequen-
cy of occurrence of an experiment’s outcome, when
repeating the experiment, is a measure of the probabili-
ty of that random event – frequency probability (infor-
mally statistical probability). On the other hand, there
are several other interpretations classified as Bayesian
probability. They assign probabilities to any proposi-
tion whatsoever as a way to represent its subjectiv-
ity, even when no random process or population is
involved. Bayesian probability is named after Thomas
Bayes, who proved a special case of what is now called
� Bayes’ theorem. At the heart of Rev Thomas Bayes’
paper titled An essay towards solving a problem in the
doctrine of chances is a simple result that provides
a way of combining a priori distribution for a parameter
with the likelihood to provide a posteriori distribution
for the parameter (Bayes 1763). Three interpretations
can be given to prior distributions: as frequency distri-
butions based on previous data, as objective representa-
tions of what is rationale to believe about a parameter,
or as a subjective measure of what a particular individ-
ual actually believes to be true.

Likelihood The concept of likelihood is central to
both the frequency and the Bayesian theory of infer-

ence. In general use, the word � likelihood is a syn-
onym for probability but in statistics, it has a more spe-
cific meaning – it is the probability of the observed data
given the probability model, which gave rise to the data.
Likelihood is used to compare different possible candi-
date values for the parameters of the model. The one
with the greatest likelihood is considered to be more
likely. Parameter values for which the probability of
the observed data is greatest are most likely values, or
maximum likelihood estimates. The ratio between like-
lihoods is used in hypothesis testing.

Odds In the groundwork for a way of measuring
subjective probabilities, the concept of odds (and bet-
ting odds) is introduced. Odds are an alternative way
to express the likelihood that an event (e. g. catching
the flu) will occur. Probability would be the expected
number of the flu patients divided by the total number
of patients seen in primary health center. Odds would
be the expected number of flu patients divided by the
expected number of non-flu patients. Precisely, the odds
that an event will occur against that it will not occur are
given by the ratio of probability that it will occur to the
probability that it will not occur. In a more complex sit-
uation when we have two instead of one event, the con-
cept of odds ratio is introduced. It is capable of com-
paring odds of first with odds of second event occurring
(e. g. the ratio of the odds of disease in exposed cohort
divided by that in an unexposed cohort). The two, prob-
ability and odds of an event, can be converted from each
other. They contain the same information, but express it
differently.

Risk In biostatistics, the term risk is often mapped to
the probability of some event, which is seen as unde-
sirable (e. g. the probability that an individual without
disease will develop disease over a defined age or time
interval). The ratio of the risk of disease in an exposed
cohort over a defined time interval to the risk of dis-
ease in an unexposed cohort over this same time interval
is called relative risk. While the relative risk is mainly
used to establish an association in etiological research,
the attributable risk – probability of disease cases that
can be attributed to exposure – has a public health inter-
pretation as a measure of preventable disease.

Probability Sampling Statistical inference assumes
that only if samples are properly selected, probabili-
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ty methods can be used to estimate the error in the
resulting statistic. For this reason, investigators must
plan the sample size appropriate for their study prior to
beginning research as well as a sampling method. The
last may be classified as “probability sampling” (simple
random, stratified, cluster, or systematic samples) and
“non-probability sampling” (convenience, inverse or
quota, judgment and purposive samples); or sampling
with and without replacement. The sampling methods
based on probability assure possibility of generaliza-
tions to the entire population. In summary, it is not only
the sample-size but also the sampling method that are
equally responsible for the power of the study.

Measurement

Measurement is the process of assigning numbers or
other symbols to the specific characteristics of objects,
persons or events in such a way that the relation-
ships of the numbers or symbols reflect relationships
of the attribute being measured (see essay � measure-
ment: accuracy and precision, reliability and validi-
ty). Because virtually all measurements involve errors,
the problem of error is one of the central concerns
of measurement theory. Understanding the nature and
source of errors can help reduce their effect and pre-
vent the drawing of incorrect conclusions. Among the
various types of errors that must be taken into account
are errors of observation (which include instrumental
errors, personal errors, systematic errors, and random
errors), errors of sampling, and indirect errors.
Measurement is the activity that produces the raw mate-
rial that statistical methods analyze. If statistics is con-
cerned with the connection between inference and data,
and measurement theory is concerned with the connec-
tion between data and reality, then, both statistical and
measurement theory are necessary to make inference
about reality. Thus, the relationship between measure-
ment and statistics is of a substantial importance.

Level of Measurement A particular way of assign-
ing numbers or symbols to measure something is called
a scale of measurement. The level of measurement
of a variable is a classification proposed in order to
describe the nature of information contained within
numbers assigned to objects, therefore, within the vari-
able. The most frequently used classification of mea-
surement scales in statistics, even though subjected

to many serious criticisms, is one defined by Stanley
Smith Stevens in his article On the theory of scales of
measurement, (Stevens 1946). An extremely important
part of Stevens’s contribution is the claim that “statis-
tical manipulation that can legitimately be applied to
empirical data depend upon the type of scale against
which the data are ordered.” Stevens’s system includes
four level of measurement: nominal, ordinal, interval
and ratio. Each of them involves different properties
(relations and operations) of the numbers or symbols
that constitute the measurements as well as a set of per-
missible transformations.
The simplest of the scale types is the nominal scale,
where the measurement of a variable involves the nam-
ing or categorization of possible values (attributes) of
the variable (e. g. cause of death, gender, or blood type).
The only relation pertinent is equivalence, i. e. a specific
value of a variable either falls into a specific category, or
it does not. Ordinal measurement involves rank order-
ing values of a variable (e. g. severity of condition, age
group). Numbers assigned on an ordinal scale signify
relationships between measurements but the distances
between them do not have any meaning, i. e. the interval
between values is not interpretable. The relations perti-
nent to this scale are those of equivalence and order-
ing (=, >, and <). Interval scales not only rank objects
by the degree with which they possess a characteristic,
but also indicate the exact distance between them (e. g.
IQ, temperature in Celsius). For this scale, there is no
absolute zero point. Arithmetic operations can be car-
ried out, but cross-scale comparisons are questionable.
Finally, in ratio measurement there is always an abso-
lute zero that is meaningful (e. g. height, blood pres-
sure). This scale involves all the above mathematical
functions but also “/” and “x”, (Polgar 1991).

Types of Measures Measurement is not limited to
physical quantities and relations but can extend to the
quantification of a magnitude of any kind – health, psy-
chological and mental phenomena, for example. The
difference can be attributed also to the unit of measure-
ment (individual or population-level measures); pur-
pose (descriptive, predictive, explanatory, and evalua-
tive); according to their level of aggregation (aggre-
gate, environmental, and global indexes, for example);
instrument of measurement; standardization method
applied (see essay � standardization); type of numbers
generated (absolute or relative); and to the dimensional-
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ity of a measure (unidimensional or multidimensional).
The adequacy of a measure is represented by its relia-
bility and validity.

Research Excellence

Fixed vs. Sequential Sample Size Design The
majority of studies have a fixed sample size, specified
at the outset and determined by a formal sample size
calculation. The importance of sample size calculation
comes from the fact that the estimates will be suffi-
ciently precise and the difference of interest is likely to
be detected. These calculations rely on clearly defined
study objectives, the study design, the main outcome,
the planned analysis strategy, and determined statisti-
cal methods (see essay � sample size determination).
In sequential studies, enrollments continue until a stop-
ping boundary (superiority or inferiority of treatment)
is crossed. The last one, on average, requires a smaller
sample size.

Primary vs. Integrative Studies The explosion of
published primary research evidence, questionable
sample sizes in primary studies and consequently a reli-
ability of clinically important effects, a need for com-
pleteness of reliable evidences when judgment about
a particular treatment should be made, gave rise to
meta-analysis – systematic and quantitative review of
the results of a set of individual studies, intended to
integrate their findings and to provide an overall inter-
pretation (see essay � meta-analysis). More recently,
the term systematic review has been introduced in order
to refer to the whole process of qualitative and quanti-
tative review, restricting the term meta-analysis to the
quantitative aspects (see essay � systematic reviews).

Individual-Level vs. Group-Level Studies A group-
level or aggregate study focuses on the comparison
of groups, rather than individuals, for example, health
services, community based, and ecologic studies. The
underlying reason for this focus is that individual-level
data are missing on the joint distribution of at least two
and perhaps all variables within each group (Kleinbaum
et al. 1982). The distinctions between individual-level
and group-level studies are probably best seen through
the concepts of unit’s level measurement and analysis.
The source of data used in studies typically involves
direct observation of individuals (e. g. age, gender, and

health status) but they may also involve observations of
groups, organizations or places (e. g. type of health care
system, ethnic group, and air pollution). These obser-
vations are then organized to measure specific variables
in the study population: individual-level variables are
properties of individuals, and group-level variables are
properties of groups, organizations, or places.
The unit of analysis is the common level for which
the data on all variables are reduced and analyzed. In
an individual-level analysis, a value for each variable
is assigned to every subject in the study and analyzed
as such. It is possible, for one or more predictor vari-
ables to be group-level measures, e. g. exposure level.
In that case, the average exposure level of each district
might be assigned to every subject who is a resident
of that district. In a completely group-level analysis, all
variables (exposure, disease, and covariates) are group-
level variables so that the unit of analysis is the group,
e. g. district, workplace, health care facility, or demo-
graphic stratum. In a partially group-level analysis we
have information on both, individual-level and group-
level measurements.
There are various statistical methods capable of includ-
ing both individual and group-level measures in the
same analysis. Most frequently, the two multivariate
analyzes are applied. The first one – contextual anal-
ysis is a simple extension of generalized linear mod-
eling such as logistic regression. Its main limitation is
that outcomes of individuals within the same groups are
treated as independent, which is obviously not the case.
The second one capable of handling this problem of
within-group dependence is a statistical multilevel anal-
ysis – a special type of modeling technique that com-
bines analysis conducted at two or more levels.

Randomized vs. Nonrandomized Trials Typically,
in experimental studies a question of bias in the forma-
tion of the treatment groups is raised. The usual method
for achieving similarity of treatment groups, as well as
avoiding bias in the assignment process, is randomiza-
tion. In the evaluation of nontherapeutic interventions,
including educational programs or lifestyle modifica-
tion, units of randomization are not individuals them-
selves, rather they are households or families, com-
munities, classrooms, worksites and hospital wards –
clusters of individuals. This characteristic then leads
to cluster randomization in which clusters of individ-
uals are randomized to different intervention groups.
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The cluster randomization trials are characterized by
between-cluster variation, i. e. the variation between
observations in different clusters exceeds the variation
within clusters. In order not to substantially decrease
statistical efficiency, the attention should be on sample
size determination, and methods for adjusting the effect
of clustering.
In some circumstances, a non randomized trial with
a historical control group might be considered. The dif-
ficulty to overcome is to show that the groups receiving
new or standard treatment had comparable probabilities
of favorable outcome.

Analysis “as Randomized” vs. “as Treated” Inten-
tion-to-treat analysis is an analysis that includes all
randomized patients in the groups to which they were
randomly assigned, regardless of what happened after-
ward. Treatment received analysis is an analysis that
includes all patients according to the treatment actually
given, (Petkova 2002). The gap between the two con-
cepts is substantial. For now, intention-to-treat analysis
is a widely used strategy for the analysis of compara-
tive clinical trials in the definitive comparison of treat-
ments. The treatment received analysis is used either as
a secondary analysis to the intention-to-treat analysis,
or for explanatory assessment of efficacy in subgroups
defined by factors that could have differential response
rate (e. g. compliance, age or gender).

Cross-Sectional vs. Longitudinal Studies Time is
an important element of any research design, and makes
one of the most fundamental distinctions in research
design nomenclature: cross-sectional versus longitudi-
nal studies. A cross-sectional study estimates the distri-
bution of the quantity of interest (or joint distribution
of several quantities) in a target population, at a certain
single point in time. The primary use of this study is to
determine the association between an outcome variable
and some explanatory variables. Traditional statistical
methods are those comprising model building efforts
with one or more independent variables.
A longitudinal study is one that takes place over time –
there are at least two (and often more) waves of mea-
surement done on the same study units. A further
distinction is made between two types of longitudi-
nal designs: repeated measures and time series, based
on the number of measurements over time made (20
is a conventionally used limit). In both types, the

assumption of dependence between successive mea-
surements should be taken into account. Statistical tech-
niques used to analyze data from longitudinal studies
include cross-sectional reduction of data or multivari-
ate techniques.

Case-Control vs. Cohort Studies The goal of analy-
sis in case-control studies is usually to identify risk fac-
tors that are related to the disease. As in other non ran-
domized situations, the analysis must address the pos-
sibility of confounding and effect-modification by mea-
sured covariates. The most commonly used approach is
a logistic regression, in which the dependent variable is
the logarithm of the odds of disease. The independent
variables could be discrete or continuous, regardless of
distribution. When matched case-control studies are in
question, a conditional logistic regression, which allows
general matching schemes, arbitrary exposures, contin-
uous or discrete confounders and effect-modifiers, is the
optimal solution.
Cohort studies constitute a central epidemiological
approach to the study of relationships between person-
al characteristics or exposures and the occurrence of
health-related events. They involve a cohort of individ-
uals moving forward in time and observing the occur-
rence of events of interest, over some follow-up period.
Traditional approaches to the analysis of cohort studies
include person-years analyzes of rare events, survival
analysis for more general time-to-event data (see essay
� survival analysis), and longitudinal data analysis for
repeated data (Breslow 1987).

Decision Making

Confidence Intervals vs. Hypotheses Testing There
are advantages to considering analysis of trials in terms
of confidence intervals rather than null hypothesis sig-
nificance testing and its corresponding p value. The last
one bears many critiques such as that null hypotheses
cannot be proved – they can only be disproved (reject-
ed). Moreover, failing to reject them does not mean
that they are true. The misconceptions about p values
are widespread and severe, too (Goodman 1999). In an
attempt to address these problems the medical literature
over the past decade has been moving away from tests
of significance toward the use of confidence intervals –
focusing on what the effect is, rather than on what the
effect is not. Arguments for the use of confidence inter-
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vals include: (a) they are easy to compute, requiring no
more information than that required for a statistical test;
(b) they provide a range of values within which the true
effect is likely to lie; (c) they are just as useful as statis-
tical significance tests for deciding whether an observed
difference is due to chance or sampling variability; and
(d) they facilitate the interpretation of results in terms
of practical and useful clinical significance.

Statistical Significance vs. Clinical Significance
Statistical significance refers to whether or not the val-
ue of a statistical test exceeds some prespecified level
while clinical (in general a subject-matter) significance
refers to the medical importance of a finding (see essay
� statistical vs. clinical significance). They often agree,
but not always. In order to overcome this problem the
studies are designed with appropriate power to detect
clinically important differences in their outcomes.

Multiple Comparisons This term concerns the inter-
pretation of the multitude of hypothesis tests that might
be undertaken. The major sources of � multiple com-
parisons are: multiple outcome measures (e. g. death,
relapse, local and distance recurrence; morbidity out-
comes), multiple treatment groups (e. g. two monother-
apies and their combination in clinical trials; many
geopolitical regions in ecologic studies), multiple items
in a questionnaire measuring an exposure variable (e. g.
some dietary questionnaires that have almost a 100 food
items; quality of life questionnaires), repeated measure-
ments over time of a specific outcome measure (e. g.
viral suppression over time; creatinine clearance in dia-
lyzed patient), and comparisons of outcome over sub-
populations of subjects (e. g. subgroups defined by the
values of some covariate – gender, age, race, stage of
disease). Statistical analysis will give rise to many sta-
tistical tests with a high likelihood of finding many
statistically significant test results purely by chance.
The problem centers on the error rate that should be
controlled either by multivariate global tests, adjusted
marginal tests or by using summary measures.

Association, Correlation and Causal Relationship
Association is a common form of dependence affecting
changes in the mean values, or some other measures of
level of response; association thus implies that the gen-
eral level of one variable changes according to the value
of another variable. Correlation expresses numerically

the strength of association that might exist between two
or more variables. A statistical association does not in
itself provide direct evidence of a causal relationship
among the variables concerned. One variable may fluc-
tuate in relation to the other due to chance (coincidence)
or both may be strongly affected by one or more con-
founding variables. Direct causal relationships, e. g. the
relationship between vitamin C deficiency and scurvy,
can rarely be proved without a randomized trial. In
observational studies, causality can be established on
non-statistical grounds. A causal connection probably
does exist if we can establish that: there is a reasonable
explanation of cause and effect; the connection hap-
pens under varying conditions; and potential confound-
ing variables are ruled out.

Collinearity (Multicollinearity) Collinearity refers
to a high level of correlation within the set of explana-
tory variables and is of special note in the regression
modeling situation. The � collinearity existence affects
the independence of explanatory variables, and the pre-
cision of regression coefficients estimates, as well. With
multicollinearity, the regression coefficient does not
reflect any underlying effect of the variable on outcome,
but rather a marginal effect that depends on what other
variables are included in the model. The identification
of collinearity can be done by computation of the vari-
ance inflation factor, by noting extremely large variance
of the regression coefficient estimate, and by substan-
tial difference between coefficient estimates from fitting
simple and a multiple regression models.

Survey of Biostatistical Methods
and its Areas of Specialization

Statistical methods can be used for different purposes.
Firstly, to summarize or describe a collection of data –
descriptive statistics (see essay � descriptive statistics).
Secondly, to draw inferences about the process or pop-
ulation being studied trying to reach conclusions that
extend beyond the immediate data alone – inferential
statistics (see essays � confidence intervals and � statis-
tical tests). More precisely, inferential statistics is used
to model patterns in the data, accounting for random-
ness and drawing inferences about the larger popula-
tion. These inferences may take the form of answers
to yes/no questions (hypothesis testing), estimates of
numerical characteristics (estimation), descriptions of
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association (correlation), or modeling of relationships
and prediction of future observations (regression, and
others). Nevertheless, before any data analysis the data
should be carefully prepared (see essay � data prepara-
tion). Data preparation involves developing and docu-
menting data structure that integrates the various mea-
sures, data entry and coding, data screening, and data
transformation and modification.
The use of multivariate statistical methods has devel-
oped substantially whatever the study design is in ques-
tion. The difference between univariate, bivariate and
multivariate statistics lies in the number of variables
analyzed at a time, no matter if the aim of that anal-
ysis is to efficiently describe data or to make infer-
ences upon them. Statistical methods most frequently
used in terms of univariate statistics are: information on
the value or range of a measured variable (e. g. mean,
standard deviation, skewness, etc.), parameter estima-
tion (confidence intervals), effect size calculation, and
calculations of probability based on observed patterns
found within one variable (t-test, analysis of variance,
U test, etc.). When the bivariate statistics is in ques-
tion, a numerical function describing the relationship
between two variables (regression modeling) accompa-
nied with calculation of probability based on observed
patterns found between them (correlation coefficients
or chi-square test) is typical. Methods applied in the
multivariate statistics are a subject of particular essay –
� multivariate statistics, in this publication.
General implementation of biostatistical analysis tech-
niques with emphasis on data application can be divid-
ed into categorical data analysis (see essay � analy-
sis of frequencies), ordinal data analysis and statisti-
cal analysis of continuous data. The amount of data
being massed alone in all areas of biological sciences
requires new thinking (how to think about very large
data problems and how to think of stochastic process-
es) and new tools (statistical computing and software
(see essay � biostatistical software)).
With the increasing complexity of public health
research, biostatistics and its areas of inquiry have
become increasingly focused and specific. Areas of
increased activity include epidemiological studies, clin-
ical trials, health services assessments, basic laboratory
research, biomedical imaging and most recently, genet-
ics and genomics. The growing importance of investi-
gations based on genetic and molecular data in the 90s,
especially studies involving linkage analysis, segrega-

tion analysis, and research on polygenic inheritance of
disease, require new study designs and new statistical
methods for quantifying relationships at the molecular
level. The other group of studies, mostly in molecular
epidemiology, usually examines a classifiable genetic
trait of an individual as either a risk factor or an effect-
modifier for a disease outcome – the principles of study
design and data analysis are similar to those encoun-
tered in epidemiological studies using other types of
risk factors.
Finally, a word on the role of statistical science on
public health policy issues is required. Policy issues in
public health are becoming dominant in both internal
and external affairs of many countries (e. g. worldwide
AIDS epidemic, environmental threats, the outbreak of
Sars, lifestyle risks, etc.). Many policy decisions facing
these problems are based on quantitative information.
The inputs to the decision makers are usually data, per-
haps refined and integrated into quantitative models –
models capable of predictions. This provides a chance
for biostatisticians to expand their role, by not only
being responsible for the collection, analysis and inter-
pretation of data, but also by taking a greater leadership
role in helping to make policy (Zelen 2006). This can
be a major goal for the future of biostatistics.

Where to go?

The appearance of new concepts and methods, which
are described below, creates further challenges for mod-
ern public health research and practice.

Statistical Learning Methods

During the past decades, there has been an explosion
in computation and information technology. With these
advances has come a vast amount of data in a variety
of fields such as medicine, biology, public health, and
financing. The challenge of understanding these data,
the challenge of sorting through all of this data and
separating out the consistent patterns from the noise,
has led to the development of new tools in the field
of statistics, and spawned new areas such as data min-
ing, machine learning, and bioinformatics, (Hastie et al.
2001). The important ideas in these areas have a com-
mon conceptual framework – the concept of statisti-
cal learning from data, i. e. extracting knowledge from
data. Statistical learning can be distinguished between
supervised and unsupervised learning methods.
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In supervised statistical learning methods, we are usu-
ally given an object with a set of variables – often
called predictors, and a corresponding target – often
called response or outcome values. The goal is to build
a good model or predictive function capable of predict-
ing the unknown, future target value, given input val-
ues. When the response is numeric, the learning prob-
lem is called “regression.” When the response takes on
a discrete set of k non-orderable categorical values, the
learning problem is called “classification.” There are
many commonly used learning procedures including
linear/logistic regression, discriminant analysis, gener-
alized additive models, neural networks, kernel meth-
ods, decision trees, etc.
In contrast, in unsupervised learning, no outcome mea-
surements are available. The aim here is to summarize
or model the data in a way convenient for some objec-
tive. It is necessary to identify patterns in a given set of
predictors and/or reduce the dimensionality of the pre-
dictor variables. In this case, there are no response vari-
ables and the technique of unsupervised learning is used
to find and group data into similar sets of observations.
Commonly used learning procedures are cluster anal-
ysis, principal components analysis, multidimensional
scaling, self-organizing maps and the discovery of asso-
ciation rules.

Computationally Intensive Statistical
Methods – Resampling Techniques

The continuing revolution in computing is having a dra-
matic influence on statistics. Modern computers and
software make it possible to look at data graphical-
ly and numerically in ways previously inconceivable.
Statistical study of very large and very complex data
sets becomes feasible. But another impact of fast and
cheap computing, and the only “great breakthrough” in
statistics since 1970 as Kotz and Johnson stated, prob-
ably is less obvious – appearance of new methods that
apply previously unthinkable amounts of computation
to small sets of data in order to produce confidence
intervals and tests of significance in settings that do not
meet the conditions for the safe application of the usual
methods of inference, (Kotz 1992). The bootstrap, per-
mutation tests, and other resampling methods are part
of this revolution.
Resampling refers to the use of the observed data (sam-
ple) or of a data generating mechanism (such as a die) to

produce new hypothetical samples, the results of which
can then be analyzed. Resampling repeated experimen-
tal trials on the computer enable the data (or a data-
generating mechanism representing a hypothesis) to
express their own properties, without difficult and mis-
leading assumptions.
Resampling methods cover a variety of methods for
computing summary statistics using: subsets of avail-
able data (jackknife), drawing randomly with replace-
ment from a set of data points (bootstrapping), or
switching labels on data points when performing sig-
nificance tests (permutation test, also called exact test,
randomization test, or re-randomization test), (Simon
1997). They require fewer assumptions than tradition-
al methods and generally give more accurate answers
(sometimes very much more accurate). Using such
techniques, we can focus on reasoning and on under-
standing the data, not on complicated formulas and
tables.

Frequentists vs. Bayesians

Most public health workers are surprised to learn that
statistics is not monolithic. In fact, statistics as a disci-
pline remains sharply divided even on the fundamental
definition of “probability.”
The logic of statistical inference presented previously is
called the Neyman–Pearson approach, but it also might
be termed classic, standard or frequentists’ statistics.
This approach assumes that the probability of an event
is defined as the relative frequency of occurrence of the
event in an infinite set of well defined random experi-
ments.
Thus, frequentists believe that a population mean is
real, but unknown, and unknowable, and can only be
estimated from the data. Knowing the distribution for
the sample mean one constructs a confidence interval,
centered at the sample mean. Here the problem with
logic starts. Either the true mean is in the interval or
it is not. So the frequentist cannot say there is a 95%
probability that the true mean is in this interval, because
it is either already in, or it is not. That is because to
a frequentist the true mean, being a single fixed value,
does not have a distribution. However, the sample mean
does. Thus, the frequentist must use a construct like
“95% of similar intervals would contain the true mean,
if each interval were constructed from a different ran-
dom sample like this one.” When would frequentist be
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able to say, “There is a 95% probability that this interval
contains the true mean”? – only after the performance
of the interval estimate in repeated sampling (an infinite
set of random experiments). Therefore, this would be
helpful in the situation where one is performing a large
number of 95% confidence intervals, but does not help
the applied statistician who is interested in making an
inference based only on a single dataset.
The main alternative approach to classic statistics –
Bayesian approach, assign probabilities to any state-
ment whatsoever (not only events as frequencionist do),
even when no random process is involved, as a way
to represent its subjective plausibility, (Carlin 2000).
Bayesians also hold that Bayes’ theorem can be used
as the basis for a rule for updating beliefs in the light of
new information – such updating is known as Bayesian
inference. Bayes’s Theorem begins with a statement of
knowledge prior to performing the experiment usually
in the form of a probability density. Now, it is desirable
to improve this state of knowledge, and an experiment
is designed and executed to do this. Bayes’s Theorem
is the mechanism used to update the state of knowledge
to provide a posterior distribution. This posterior prob-
ability could be used as the starting prior probability
for a second experiment. After successive iterations, it
would be expected that the posterior probability would
approach the truth.
Concerning the estimation problem illustrated before
(as frequencionist see it), Bayesians have an altogeth-
er different world-view. They say that only the data
are real. The population mean is an abstraction, and
as such, some values are more believable than others
based on the data and their prior beliefs. The Bayesian
constructs a credible interval, centered near the sam-
ple mean, but tempered by “prior” beliefs concerning
the mean. Now the Bayesian can say what the frequen-
tist cannot: “There is a 95% probability that this inter-
val contains the mean,” when only a single dataset is in
question.

Summary

The 20th century has seen a remarkable evolution of
biostatistics, the quantitative science of public health
and medicine. As the editors of the New England Jour-
nal of Medicine recently concluded, “Among the most
important scientific developments of the 20th century is
the explosive growth in statistical reasoning and meth-

ods for application to studies of human health” (Look-
ing back on the millennium in medicine 2000). Exam-
ples include developments in epidemiological, environ-
mental, spatial and imaging statistics, clinical trials,
experimental design, survival analysis, meta-analysis,
statistical computing and statistical genetics.
Substantive problems in public health and biomedical
research, as well as in public health policy issues, have
fueled the development of statistical methods, which in
turn have improved our ability to draw valid inferences
from data. Moreover, the appearance of new concepts
and methods creates further challenges for modern pub-
lic health.

Cross-References

� Analysis of Frequencies
� Biostatistical Software
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� Confidence Interval
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� Random Variation
� Sample Size Determination
� Standardization
� Statistical Tests
� Statistical vs. Clinical Significance
� Survival Analysis
� Systematic Reviews
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Biotechnology

Synonyms

Bioengineering; Ergonomics; Genetic engineering

Definition

Biotechnology represents the use of biological process-
es through the exploitation and manipulation of living
organisms or biological systems, in the development
or manufacture of a product or in the technological
solution to a problem. It is applied in pharmacology,
medicine, agriculture, and many other fields. Example
of biotechnology are techniques of genetic engineering.

Bioterrorism

Synonyms

Biological terrorism

Definition

Bioterrorism describes a form of terrorism that uses
micro-organisms or toxic agents from living organisms
to attack people, animals or plants for terrorist purpos-
es. The difference between bioterrorism and conven-
tional terrorism is mainly the duration from the time
of attack to the time of the presentation of victims.

Bipolar Affective Disorder

Synonyms

Manic-depressive illness; Manic-depressive psychosis;
Manic-depressive reaction

Definition

Bipolar affective disorders are characterized by two or
more episodes in which the patient’s mood and activ-
ity levels are significantly disturbed, this disturbance
consisting on some occasions of an elevation of mood
and increased energy and activity (� hypomania or
� mania) and on others of a lowering of mood and
decreased energy and activity (depression). Repeated
episodes of hypomania or mania only are classified as
bipolar.

Bird Flu

� Avian Influenza

Birth Attendants

� Indigenous Health Care Services

Birth Control

� Contraception

http://www.resample.com/content/text/index.shtml
http://www.resample.com/content/text/index.shtml
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Black Death Sepsis

� Plague Sepsis

Blame

� Fault

Blinding

Definition

Blinding or masking prevents conscious or subcon-
scious biases in research. It is not inherent to random-
ized trials, but should be used whenever possible, as
placebo effects are powerful. Blinding requires a place-
bo that cannot be distinguished from the treatment.

Bloodpoisoning

Synonyms

Septic infection; Systemic inflammatory reaction; Sys-
temic inflammatory response syndrome (SIRS); Gener-
alized infection

Cross-References

� Acute Life-Threatening Infections
� Sepsis

Bloodstream Infections

Synonyms

Sepsis; Bacteremia

Definition

Hospital bloodstream infections (BSI) constitute a seri-
ous health problem and are associated with high mor-
tality. According to CDC definitions, a hospital BSI
is defined as a patient with a clinically important
blood culture positive for a bacterium or fungus that
is obtained more than 48 hours after being admitted to
the hospital. BSIs can be “laboratory confirmed BSI”
or “clinical sepsis”. BSIs can be further categorized as

primary or secondary. Primary BSI occurs without any
recognizable focus of infection elsewhere. Secondary
BSIs are infections that develop subsequent to a hos-
pital infection with the same microorganism at another
body site. Vascular catheters account for most cases of
hospital BSI.

Body Fluid Balance

Synonyms

Body fluid household; Equilibrium of body fluids; Fluid
balance of the organism

Definition

The body fluid balance includes all the mechanisms
that control and influence the excretion and retention of
body fluids. The organism endeavors to reach an opti-
mal amount of fluids inside and outside the cells and –
at the same time – the optimal composition of these flu-
ids. Besides intake and excretion of fluids the invisible
loss of fluids also has to be taken into considered. Flu-
ids are lost by breathing and over the skin, especially
through the sweat. Larger amounts of fluids can be lost
in diarrhea or vomiting and feverish conditions.

Body Fluid and Electrolyte Balance

Synonyms

Body fluid and electrolyte household; Equilibrium of
body fluids and electrolytes; Fluid and electrolyte bal-
ance of the organism

Cross-References

� Therapy of Infectious Diseases

Body Fluid and Electrolyte Household

� Body Fluid and Electrolyte Balance
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Body Fluid Household

Synonyms

Body fluid balance; Equilibrium of body fluids; Fluid
balance of the organism

Cross-References

� Therapy of Infectious Diseases

Body Function

Synonyms

Physiological function

Definition

The physiological or psychological functions of a body
are defined as body functions. According to the WHO’s
International Classification of Functioning, Disability,
and Health (ICF), body functions are categorized into
different subfunctions. Mental functions, such as the
functions of the brain, can be differentiated into glob-
al mental functions (consciousness, energy, drive) and
specific mental functions (memory, language, calcula-
tion). Sensory functions include functions like seeing,
hearing, tasting, etc., as well as the sensation of pain.
Voice and speech functions produce sounds and speech.
There are functions of the cardiovascular system (heart
and blood vessels), the hematological and immunolog-
ical systems (blood production and immunity), and res-
piratory systems (respiration and exercise tolerance),
as well as functions of the digestive system (ingestion,
digestion, and elimination), the metabolic system, and
the endocrine system. The genitourinary functions refer
to urination, and the reproductive functions include sex-
ual and procreative functions. The neuromusculoskele-
tal and movement-related functions are responsible for
movement and mobility, and include the functions of
joints, bones, reflexes, and muscles. Finally, there are
the functions of the skin and related structures, like
nails and hair.

Body Lice

Synonyms

Clothing lice; Pediculosis vestibularis

Cross-References

� Infectious Diseases in Pediatrics

Body Mass Index (BMI)

Definition

Body mass index is defined as the individual’s body
weight divided by the square of the individual’s height
(kg/m2). The BMI is used for classifying underweight,
overweight and obesity in adults. The BMI is a sim-
ple metric that relates weight and height. If an adult
for example weighs 75kg and its height is 1.80m, the
BMI will be 23.1. The cut-off points as defined by the
WHO are <18.50 for underweight, 18.50–24.99 for nor-
mal range, 25.00–29.99 for overweight and ≥30 for
obese. Those BMI values are age- and sex-independent
in general, yet the BMI might not correspond to a simi-
lar degree of fatness in different populations. There are
different health risks related with an increasing BMI,
e. g. type 2 diabetes and cardiovascular disease.

Body Parts

Synonyms

Body Structures

Definition

Anatomical parts of the body such as organs, limbs and
their components.

Body Structure

Synonyms

Body parts
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Definition

Body structures describe the anatomic parts of the body
like organs, limbs, and their components. Body struc-
tures are classified in the WHO’s International Clas-
sification of Functioning, Disability, and Health (ICF).
The structures of the nervous system include the struc-
ture of the brain, spinal cord, and related structures;
the structure of the meninges; and the structure of
the sympathetic and parasympathetic nervous systems.
There are the structures of the eye (eye socket, eye-
ball, around eye), the ear (external ear, middle ear, inner
ear), and the structures involved in voice and speech
(nose, mouth, pharynx, larynx). The structure of the car-
diovascular system includes the heart, arteries, veins,
and capillaries. The structure of the immune system
includes the lymphatic vessels, lymphatic nodes, thy-
mus, spleen, and bone marrow. The structure of the
respiratory system includes the trachea, lungs, thoracic
cage, and muscles of respiration. The structures related
to the digestive, metabolic, and endocrine systems com-
prise the salivary glands, esophagus, stomach, intestine,
pancreas, liver, gall bladder and ducts, and endocrine
glands. There are structures related to the genitourinary
system (urinary system, pelvic floor), reproductive sys-
tems, and movement (head and neck region, shoulder
region, upper extremity, pelvic region, lower extremity,
and trunk). Skin and related structures cover the areas
of skin, skin glands, nails, and hair.

Bone Marrow Cells

Definition

The bone marrow of adult human beings contains a het-
erogenous cell population. The adult cell pool main-
ly consists of osteoblasts, osteoclasts, fibroblasts and
adipocytes. However, there are also undifferentiated
cells: the hematopoietic stem cells (HSC) and the mes-
enchymal stem cells (MSC). The former have been rec-
ognized as stem cells more than 40 years ago and have
been studied extensively in a clinical setting. Both HSC
and MSC are investigated intensely with respect to the
notion that any adult stem cell may be a bone mar-
row cell which has homed to a specific organ after cir-
culating in the peripheral blood. Bone marrow cells
(BMC) can be collected by apheresis or by punctur-
ing the pelvic crest. They are often administrated to

the organism without purification. Hence, it is not clear,
whether HSC or MSC contribute to functional improve-
ment of an organ following transplantation.

Bonesetter

Definition

Bonesetter is a person, usually not a licensed physician,
who sets broken or dislocated bones.

Cross-References

� Indigenous Health Care Services

Bonfferoni Correction

Definition

This is a multiple comparison technique used to adjust
the α error level.

Bootstrapping

Definition

Bootstrapping is a non-parametric technique to estimate
the shape of distribution of a sample or estimate under
conditions of �uncertainty. The basic idea behind boot-
strapping is a large number of repetitive computations.
The empirically determined sample is regarded as the
population from which repeated random samples of the
same size are drawn with replacement. The bootstrap
samples are analyzed and, by repeating the steps a large
number of times, bootstrap confidence intervals are esti-
mated. The bootstrapping technique is used increasing-
ly often for health economic analyses, especially cost-
effectiveness models.

Borderline Schizophrenia

� Schizotypal Disorder
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BORG Scale / RPE Scores

Definition

Perceived perception of exertion.

Bottom-Up Approach
(For Cost-Estimation)

Definition

In a bottom-up approach the costs are collected direct-
ly from patients suffering from a defined disease. The
figures from those patients are extrapolated to represent
the whole population by using national prevalence fig-
ures.

Bovine Spongiforme Encephalopathy

� BSE

Breakbone-Fever

� Dengue Fever

Breastfeeding

Synonyms

Nursing

Definition

Breastfeeding is the process of a woman feeding an
infant or young child with milk from her breasts. It pro-
vides ideal food for the healthy growth and develop-
ment of infants and also contributes to the health and
well-being of mothers.

Bridges

Definition

Dental prosthetic means to replace missing teeth.
Bridges (also referred to as fixed partial dentures) are
normally anchored by crowns on teeth adjacent to the
tooth gap. They cannot be taken out by the patient.

Bronchial Asthma

Synonyms

Bronchoconstriction

Definition

Asthma is a disease condition in man with airways
inflammation and obstruction characterized by the pres-
ence of intermittent wheezing, chest tightness, short-
ness of breath, and cough. Exposure to certain aller-
gens and different types of non-specific stimuli initi-
ates a cascade of cellular activation events in the air-
ways. A release of certain mediators into the air pas-
sages lead to alterations in the tone of airway smooth
muscle, hypersecretion of mucus and damage to the
airway epithelium. The magnitude of asthmatic attack
varies within and between individuals. Asthma is the
most common chronic pulmonary disease. It is relative-
ly more common in children and occurs more frequent-
ly in boys than in girls.
The fundamental abnormality in asthma is increased
responsiveness of airways to stimuli. This may include
physiologic and pharmacologic factors such as his-
tamine, and methacholine, exercise, air pollutants and
allergens like penicillin, animal dander and wood
dusts. Asthmatics commonly produce IgE antibodies in
response to allergen exposure.

Bronchiolitis

Synonyms

Inflammation of bronchioli; Inflammation of small
bronchi

Definition

Bronchiolitis is an inflammation of the peripheral
bronchi and bronchioli, which causes ventilation prob-
lems. In babies, severe apneas have to be feared.

Cross-References

� Bronchoconstriction
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Bronchoconstriction

Synonyms

Bronchial asthma

Definition

Asthma is a chronic condition in the airways of the
lungs. It has two main components: (1) constriction,
the tightening of the muscles surrounding the airways,
and (2) inflammation, the swelling and irritation of the
airways. Constriction and inflammation cause narrow-
ing of the airways, which may result in symptoms such
as wheezing, coughing, chest tightness, or shortness of
breath. Furthermore, there is increasing evidence that, if
left untreated, asthma can cause long-term loss of lung
function.

Brucellosis

Synonyms

Infection with Brucella; Undulant fever; Malta fever;
Bang’s disease

Definition

Brucellosis, which is caused by bacteria, is spread
worldwide, but it is most common in Mediterranean
countries, Asia and Latin America. Cows, sheep and
goats (in most cases by direct contact with small
injuries of the skin or mucous membranes) are the
main sources of infection. Transmission is also possible
by contaminated milk or milk products. Following an
incubation period of 1–3 weeks the disease starts with
headache, rheumatic pain and a feeling of weakness.
Later on, fever and gastrointestinal symptoms (nau-
sea, vomiting, and diarrhea) develop. Moreover, car-
diac arrhythmia and neurological symptoms are possi-
ble. Brucellosis is treated by antibiotic therapy.

Brundtland-Commission

Definition

The Brundtland Commission, formally the World Com-
mission on Environment and Development (WCED),

known by the name of its Chair Gro Harlem Brundt-
land, was convened by the United Nations in 1983. The
commission was created to address growing concern
“about the accelerating deterioration of the human envi-
ronment and natural resources and the consequences
of that deterioration for economic and social develop-
ment.” In establishing the commission, the UN Gen-
eral Assembly recognized that environmental problems
were global in nature and determined that it was in the
common interest of all nations to establish policies for
sustainable development.

BSE

Synonyms

Bovine spongiforme encephalopathy; Mad cow disease

Definition

BSE is an infectious disease, which is caused by prions
and was initially transmitted by the feeding of meat-
and-bone meal to cows. In 1984, it appeared for the first
time in Great Britain. The symptoms of BSE are simi-
lar to Creutzfeld–Jakob disease (CJD) in humans. The
incubation period is very long, lasting 5–7 years. The
disease starts with aggressive behavior and difficulties
in coordination. Due to the death of nerve cells, the dis-
ease takes a lethal course within a couple of months.
A quick test has been available since 1998, but up to
now this test can only be carried out on the brain tis-
sue of dead animals and humans. The highest concen-
tration of prions is found in the brain, the bones, the
eyes and the spleen. A transmission of BSE to humans
is possible. In humans, BSE is characterized by psy-
chiatric symptoms, like depressions and states of pan-
ic, followed later by neurological disorders. Dementia
develops leading finally to death. Specific therapy or
vaccination is not available.

Bubonic Plague

Synonyms

Infection with Yersinia pestis

http://www.healthsmart.org/ibreathe/2_0_asthma/2_1_3_symptoms.htm
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Definition

Bubonic plague is caused by the bite of a rat flea which
is infected with the bacterium Yersinia pestis. The
onset of the disease is characterized by fever, headache,
joint pain, malaise and muzziness. A swelling of the
lymph nodes causes painful bubons at the neck, in
the armpits and the groins. Due to hemorrhages, these
bubons become black. After suppuration occurs within
the bubons they rupture. Spreading of the bacteria into
the skin causes subdermal bleedings and acral necroses.
Without treatment, in 25–50% of cases, a hematogenic
spread of germs leads to plague sepsis.

Buddhism

Definition

The religious teaching of Buddhism attracts some 350
to 500 million followers throughout the world. Its his-
torical background dates to 500 BC in India.

Bulimia Nervosa

Synonyms

Eating Disorder

Definition

Bulimia nervosa is characterized by frequently occur-
ring bouts of binge eating and a permanent preoccu-
pation with food. Bouts of binge eating are followed
by attempts to compensate the fattening effects of the
food through various behaviors (emesis, abuse of laxa-
tives, fasting). Repeated vomiting is likely to give rise
to disturbances of body electrolytes and physical com-
plications. There is often, but not always, a history of an
earlier episode of � anorexia nervosa, the interval rang-
ing from a few months to several years. It occurs most
often at the age of 18 to 20 years.

Cross-References

� Eating Disorders

Bulk Minerals

� Major Elements (Macronutrients)

Burden of Disease

FRANZ HESSEL

Health Economics Outcomes Research, Sanofi-Aventis
Pharma GmbH, Berlin, Germany
franz.hessel@sanofi-aventis.com

Synonyms

Burden of illness; Cost of illness

Definition

The term burden of disease generally describes the
total, cumulative consequences of a defined disease or
a range of harmful diseases with respect to disabilities
in a community. These consequences include health,
social aspects, and costs to society. The gap between
an ideal situation, where everyone lives free of disease
and disability, and the cumulated current health status,
is defined as the burden of disease.
In the 1990s, the World Health Organization (� WHO),
in co-operation with Harvard University and the World
bank, developed a methodological concept to quantify
the global burden of disease; this was based to a large
extent on statistical measurement of the � disabili-
ty-adjusted life year (DALY). The DALY aggregates
the time lost because of premature mortality and the
time spent in a limited health state. Consequently, the
DALYs for a defined disease or health condition are
calculated as the sum of the years lost due to specific
premature mortality and the years lost due to disability
for incident cases of the health condition.

Basic Characteristics

The burden of illness or burden of disease approach
used in public health and the epidemiological litera-
ture combines measurement of mortality and morbid-
ity with respect to non-fatal outcomes such as quality
of life aspects. With regards to these basic attributes,
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burden of illness-concepts – and especially the DALY –
include some key elements of utility-concepts, such as
the QALY (� value, human life – utilities). However,
due to the lack of foundation in economic theory, bur-
den of illness is primarily seen as a descriptive epidemi-
ologic concept, such as the regular burden of disease
report of the US Center for Disease Control (Centers
for Disease Control and Prevention 2004). Although it
is possible to express the gain from the avoided loss of
burden of disease relative to additional costs, this spe-
cific cost-outcome relation is very rarely found in the
literature and is not regarded as a common health eco-
nomic measure.
The most well-known and widespread concept follow-
ing the burden of disease principle is the DALY (Home-
des 1996). DALYs represent one key element in the
WHO ranking of worldwide health care systems “The
global burden of disease” (Mathers et al. 2003; Murray
et al. 1997; Lopez et al. 2006). The first results of this
project, for the year 1990, have been published, with
regular updates and extension being carried out (Mur-
ray 2007; WHO 2007).
The cumulated disease-specific DALYs, aggregated
according to the country-specific prevalence of the dis-
eases and disabilities considered, reflect the burden of
disease of a specific society or a specific country. The
Global Burden of Disease concept of the WHO com-
pares large numbers of low-, middle- and high-income
countries with regard to their country-specific burden
of disease. It offers mortality figures, which refer to
the number of people who die and the causes of death.
Thus, a comprehensive and consistent set of estimates
of mortality and morbidity expressed by the single indi-
cator DALY and differentiating by age, sex, and region,
is given.
There are some specific aspects of the DALY con-
cept, such as further time discounting and non-uniform
age weights, which give less weight to years lived at
a younger age. According to this concept, the death
of an infant is equivalent to 33 DALYs and the death
of a person between 5 and 20 years of age is about
36 DALYs. Consequently, the death of 100 infants in
a society would be equivalent to 3,300 DALYs, which
corresponds to 5,500 persons with blindness at an age
of 50 years. The weight factors reflecting the severity
of the disability or disease (e. g. the disability weight for
blindness of 0.6) were originally defined by internation-
al experts. New concepts using health-related quality of

life and utility concepts are currently being implement-
ed.
In recent decades in most western industrial nations,
a clear tendency regarding the burden of disease can
be observed. There is an ageing of societies, with
a decrease in mortality, accompanied by an increase in
morbidity. The increase in morbidity is mainly due to
an increase in the prevalence of chronic diseases and
risk factors such as cardiovascular disorders, cancer,
diabetes, and obesity. Mortality estimates are higher in
low- and middle-income countries than in high-income
countries. People in low- and middle-income countries
die at a much younger age. In Africa, mortality is main-
ly cause by infectious diseases – mainly HIV/AIDS and
malaria – which affect younger shares of the popula-
tion compared with China, where the pattern of diseases
is dominated by non-infectious diseases. The burden
of disease in Africa is estimated to be more than four
times higher than in high-income countries. The pop-
ulations of Africa and India represent about one third
of the population of the world, but the burden of dis-
ease in these two regions is nearly half of the total glob-
al burden of disease. Furthermore, the health inequities
gap is widening in a considerable number of countries.
The WHO Global Burden of Disease report from 2002
(Lopez 2006) reports three major trends: slowing down
of gains and widening of health gaps; increasing com-
plexity of the burden of disease; and globalization of
adult health risks.
Although an improvement in health conditions and bur-
den of disease has been observed in many low- and mid-
dle-income countries over the last decade, a large pro-
portion of risk factors and diseases are still preventable,
e. g. about one-fifth of the global burden of disease can
be attributed to under-nutrition. In Africa about one-
fifth of the burden of disease is attributed to unsafe sex
leading to HIV and other sexually transmitted infec-
tions. Concerning high-income countries, tobacco con-
sumption is the leading avoidable risk factor, account-
ing for 12 per cent of the burden of disease. Global-
ly, about 42 per cent of the total burden of disease can
be attributed to the leading 10 risk factors when joint
effects are taken into consideration. The leading five
risk factors are responsible for about one quarter of the
total loss of healthy years of life. These figures demon-
strate the enormous potential for improving mortali-
ty and morbidity by prevention and decrease of well-
known risk factors. This underlines the importance of
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research to develop cost-effective strategies for a rela-
tively small number of risk factors to reduce a relative-
ly large share of the global burden of disease (Mathers
2003; Murray 2007).

Cross-References

� Disability Adjusted Life Years (DALYs)
� Value, Human Life – Utilities
� WHO
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Burden of Illness

� Burden of Disease
� Cost of Illness – Costing

Buryats

� Indigenous Health, Asian

Bushmen

� Indigenous Health – Africa

Business Intelligence Tools

Definition

Business intelligence tools are a type of software appli-
cation designed for the analysis and presentation of
data. Examples are different types of reporting software
and online analytical data processing to support a man-
agement information system, and data mining to extract
useful information from large amounts of data.

http://www.who.int/topics/global_burden_of_disease/en/
http://www.who.int/topics/global_burden_of_disease/en/
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Caisson Disease

Synonyms

Decompression sickness; Diver’s disease

Definition

Caisson disease is a medical condition related to sud-
den exposure to a reduction in the pressure surrounding
the body. It can happen in many situations: in divers
ascending from a dive, in workers coming out of a pres-
surized caisson or mine, or in pilots if the cabin pres-
surization system of an aircraft fails. This causes inert
gases (mainly nitrogen), which are normally dissolved
in body fluids and tissues, to come out of physical
solution and form gas bubbles in blood and tissues.
Symptoms include “the bends” (joint pain) in shoul-
ders and knees, headache, visual disturbances, extreme
fatigue, lack of strength, breathing difficulties (“the
chokes”), and in some cases cardiovascular collapse,
unconsciousness and paralysis. The only effective treat-
ment is recompression, carried out in a recompression
chamber, where the pressure is gradually decreased.

Calculus

Definition

Hardened � dental plaque is called calculus. Harden-
ing occurs if dental plaque is not being removed and
accumulats in the absence of proper oral care resulting
in the calcification of the plaque by the minerals of the
salvia. Calculus can not be removed by rinsing or tooth
brushing. Once formed, it should be removed by pro-

fessional cleaning by a dentist or dental hygienist. Its
rough surface provides an ideal medium for bacterial
growth. Calculus can even extend into pockets created
between the tooth and the gum.

Cancer

Synonyms

Malignant tumors; Neoplasms

Definition

Cancer is the general term for more than 100 differ-
ent distinct diseases that can affect every part of the
body. Cancer is defined by a rapid abnormal cell growth
beyond usual boundaries that can affect adjoining parts
of the body including other organs. This process is
referred to as metastasis which is the major cause of
death from cancer. Cancer is caused by changes in the
genes responsible for cell growth and repair, driven by
interaction between genetic host factors and external
agents. These external agents can be categorized into
physical carcinogens, chemical carcinogens and biolog-
ical carcinogens. Prevention strategies play a vital role
in reducing the burden of cancer as up to one third of all
cases could be avoided by: changing tobacco and alco-
hol use, adjusting dietary and physical activity patterns
or reducing exposure to sunlight, etc. Early detection
and treatment of cancer is another key element in reduc-
ing the burden of cancer as it significantly improves the
prognosis. When cancer is treated, the main objectives
are curing, prolonging life and improving the quality
of life of the patients affected. The common treatment
methods are surgery, radiotherapy and chemotherapy.
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Cancer Palliative Care

Synonyms

Palliative therapy in oncology; Symptomatic cancer
palliation; Chemotherapy-effects and palliative care

Definition

Palliative care aims to improve the symptoms of
patients with advanced incurable cancer who may
undergo surgery, radiation therapy and/or chemother-
apy, and symptomatic treatments and may suffer the
unwanted effects of these therapies. The goal of can-
cer palliative care is to improve the quality of the
remaining life. Palliative management usually is found-
ed on a multimodality approach based on the advice of
experts from various disciplines and careful coordina-
tion.

Cancrum Oris

� Noma

Canonical Correlation Analysis

Definition

A canonical correlation analysis is a multivariate sta-
tistical technique that investigates the relationships
between two (or more) sets of variables. In most appli-
cations, however, the two sets are not treated symmet-
rically; rather, one set is the predictor set, which is
the set of independent variables, and the other set is
the response set, which is the set of dependent vari-
ables. For example, one may want to study the rela-
tionship of various risk factors to the development of
a group of symptoms; compute the (simultaneous) rela-
tionship between three measures of scholastic ability
with five measures of success in school; or investigate
the relationship between two predictors of social mobil-
ity based on interviews, with actual subsequent social
mobility measured by four different indicators. The
underlying principle is to develop two linear combina-
tions (i. e., canonical variables) of variables in each set
(both dependent and independent if such a distinction is
made) that best explain the variation in the variables of

the other set, i. e. such that the correlation between the
composite variates is maximized.

Canons

� Ethical Principles

Capitation

Definition

In capitation-based payment systems, payment is made
for individual patients. Physicians receive a specified
sum of money for the care of individual patients for
a specified period of time. Payment is independent of
the extent of services individual patients require. Ide-
ally, payments to physicians are risk-adjusted (� risk
adjustment) for differences in morbidity of patients in
order to reduce incentives for � dumping. Physician
income is determined by (risk-adjusted) capitation mul-
tiplied by the number of individual patients enrolled
with the physician. There may be limits as to the max-
imum number of patients enrolled with one physician
or decreasing capitation payments above a threshold of
patients.

Capitation Payment

� Per Capita Payment

Carbohydrate Metabolism

Definition

Biochemical pathways to burn carbohydrates.

Cardiac Surgery

Definition

Cardiac surgery is surgery on the heart, in most cases
applied to correct congenital heart disease or the com-
plications of ischemic heart disease or valve problems,
which can be caused by different causes e. g. endocardi-
tis.
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Cardiovascular Diseases

Definition

Cardiovascular disease is the general term for several
� chronic diseases concerning the heart and circula-
tory system. The major cardiovascular diseases (CVD)
are coronary (or ischemic) heart disease (heart attack),
cerebrovascular disease (stroke), hypertension (high
blood pressure), heart failure and rheumatic heart dis-
ease. According to the WHO, CVD made up almost 17
million (19%) of total global deaths of which around
80% occurred in low and middle-income countries. It is
expected that CVD will be the leading cause of death
in developing countries by 2010. Several risk factors
exist for CVD which can be categorized in unmodifi-
able factors (e. g. male, gender and heredity) and modi-
fiable factors (e. g. cigarette smoking, high blood pres-
sure, high blood cholesterol levels, physical inactivity,
diabetes and obesity). It is estimated that more than
50% of the deaths and disabilities from heart disease
and stroke could be avoided with effective prevention
efforts targeted at reducing the modifiable risk factors.

Care

� Prevention, Tertiary

Caregiver

� Health Care Provider

Caregiver Burden

Definition

Caregiver burden refers to the stress experienced by
family, professional and other providers when assisting
others, especially individuals with disabling medical or
psychiatric problems.

Caretaking

� Social/Emotional Support

Caries

� Dental Caries

Caries Decline

Definition

The term “caries decline” describes the decrease of den-
tal caries prevalence in children and adolescents dur-
ing the last two decades of the 20th century. Causes of
this improvement of oral health are not quite clear and
multi-causal. It is assumed that it probably can be traced
back to, for example, fluoridation becoming widespread
in public (toothpaste, water, salt) and improved den-
tal hygiene among the public. This development was
observed mainly in the Western world.

Caries Index

� DMFT-Index

Carlowitz, Hans Carl von

Definition

Hans Carl von Carlowitz was born on 24th Decem-
ber in 1645 in Oberrabenstein, near of Chemnitz (Sax-
ony/Germany), and died on 3rd of March 1714 in
Freiberg (Saxony/Germany). He was a mine captain
and responsible for cameralistic accountancy. Carlowitz
created the term sustained yield forestry and men-
tioned it in his publication about the economic cul-
tivation of silvicultures (Sylvicultura oeconomica or
‘die haußwirtschaftliche Nachricht und Naturmäßige
Anweisung zur wilden Baum-Zucht’) in 1713. Car-
lowitz is considered to be the creator of sustained yield
forestry.

Case

Definition

In � epidemiology, a case is a person in the population
or study group identified as having a disease or disorder
of interest.
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Case Cohort Study

Definition

In a case-cohort study, cases are defined as those partic-
ipants of the cohort who developed the disease of inter-
est, but controls are identified before the cases develop.
This means that controls are randomly chosen from all
cohort participants regardless of whether they have the
disease of interest or not, and that baseline data can be
collected early in the study.
Case-cohort studies are very similar to nested case-
control studies. The main difference between a nested
case-control study and a case-cohort study is the way in
which controls are chosen. Generally, the main advan-
tage of case-cohort design over nested case-control
design is that the same control group can be used
for comparison with different case groups in a case-
cohort study. The main disadvantages of the case-cohort
design is that it requires a more complicated statistical
analysis and it can be less efficient than a nested case-
control study under some circumstances (e. g., in stud-
ies with long follow-up).

Case Control Studies

Definition

Studying infrequent events, such as death from can-
cer, using randomized clinical trials or other controlled
prospective studies requires that large populations be
tracked for long periods in order to observe disease
development. Case-control studies use patients who
already have a disease or other condition and look back
to see if there are characteristics of these patients that
differ from those who don’t have the disease. The case-
control study provides a much cheaper and quicker
study of risk factors. If the evidence found is convincing
enough, then resources can be allocated to more “credi-
ble” and comprehensive studies. The case-control study
begins with the identification of an outcome or effect
and a number of potential causative factors. A group
of cases which exhibit the outcome under investigation
is selected. A number of control subjects (or controls)
who do not exhibit the outcome or effect under investi-
gation are then chosen. These controls should match the
cases as closely as possible with respect to the non-risk
variables; this allows the proposed non-risk variables to

be ignored in the analysis. Sometimes more than one
control group is used. The case and control groups are
then compared for the proposed causal factors, and sta-
tistical analysis is used to estimate the strength of asso-
ciation of each factor with the studied outcome.
Case-control studies are a valuable investigative tool,
providing rapid results at low cost, but caution should
be exercised unless results are confirmed by other, more
robust evidence.

Cross-References

� Observational Studies

Case Finding

Definition

The identification of cases within routine systems of
health care delivery, e. g. during a visit at the doc-
tor’s office for some related or unrelated cause. It may
include special clinical or technical procedures in addi-
tion to the routine medical care of a patient. Case find-
ing does not include a systematic invitation of the target
population.

Case Reports

Synonyms

Case series

Definition

A case series describes characteristics of a number
of patients with a given disease. No control group is
involved.
Case series and case reports, since they do not use con-
trol groups, have no statistical validity.

Case Series

Synonyms

Case reports
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Definition

A descriptive, observational study of a series of cas-
es, typically describing the manifestations, clinical
course, and prognosis of a condition, is called a case
series. A case series provides weak empirical evidence
because of the lack of comparability unless the find-
ings are dramatically different from expectations. Case
series are best used as a source of hypotheses for inves-
tigation by stronger study designs, leading some to sug-
gest that the case series should be regarded as clinicians
talking to researchers. Unfortunately, the case series
is one of the most common study types in the clini-
cal literature. Closely related to the case series is the
case report, which provides only anecdotal evidence. It
is a description of a single case, typically describing
the manifestation, clinical course, and prognosis of that
case. Due to the wide range of natural biologic variabil-
ity in these aspects, a single case report provides little
empirical evidence to the clinician. They only describe
how others diagnosed and treated the condition, and
what the clinical outcome was.

Case Studies

� Case Control Studies

Categorial Data

Definition

Categorial data are presented in a contigency table.
It is a way of summarizing the relationship between
variables. A contingency table usually shows frequen-
cies for particular combinations of values of two dis-
crete random variables X and Y, i. e., the joint frequen-
cy distributions of variables X and Y. Each cell in the
table represents a mutually exclusive combination of X-
Yvalues. The values in the rows of a contingency table
are contingent upon (dependent upon) the values in the
columns. Sometimes three-way (and more) contingen-
cy tables are used.

Categorical Data Analysis

� Analysis of Frequencies

Catheter

Definition

A catheter is a flexible tube for insertion into a body
cavity, duct, or vessel, which creates a channel for the
passage of fluid or the entry of a medical device.

Causal Factors

� Causation
� Risk Factors and High Risk Groups

Causality

� Causation

Causation
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Synonyms

Causality

Definition

A cause of a disease can be defined as an event, condi-
tion, or characteristic that plays an essential role in pro-
ducing an occurrence of the disease (Rothman 1986).
The most important aim of epidemiology is to identify
the causes and the � risk factors of a disease, and to
improve public health by reducing or eliminating expo-
sure to these factors.

Basic Characteristics

Epidemiological – Ecological Models

A disease is a result of the � interaction of host factors
and the environment. Several models have been devel-
oped in order to depict the ways in which these interac-
tions influence the occurrence of the disease: the trian-
gle, the wheel, and the web of causation.
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The triangle – This model consists of three components,
� agent, host, and environment, which are in a kind of
dynamic equilibrium. Change in any of these compo-
nents will alter an existing equilibrium and increase or
decrease the frequency of the disease. This model has
been the most frequently applied to infectious diseases
in which infectious organisms were separated from oth-
er environmental factors and identified as agents.
For diseases that have not been linked to specific agents,
two other models have been developed.
The Wheel – In this model, the host, with its genet-
ic make-up as its core, is presented as the hub of the
wheel, surrounded with the environment, which is sep-
arated into biological, social and physical components.
This separation is artificial since these three parts of the
environment are closely interrelated with one another
and with host factors.
The Web – The web model emphasizes the concept that
effects never depend on single causes but develop as the
result of causal chains, which make the web. Each link
in the web is the result of antecedents, and breaking
of the web at any level can prevent occurrence of the
disease. This means that full knowledge of etiology is
not needed for effective disease prevention and control.
(Mausner, Kramer 1985; Bhopal 2002)

Search for Causal Relationship

There are two approaches to testing hypotheses about
causes of disease, experimental and observational.
Experimental study can establish the causal relation-
ship of a factor with a disease more conclusively, but
since experiments in epidemiology are performed on
humans, for ethical reasons the effects of some pos-
sible causal factors cannot be investigated directly.
Observational studies have therefore been providing the
major contribution to the understanding of many dis-
eases.
The first step in an investigation of causal relationship
is to see whether there is an � association between
a disease and a postulated causal factor. If an asso-
ciation exists, it does not necessarily mean that it is
a causal one. It can be: a) spurious (� spurious asso-
ciation), b) secondary (� secondary association), or c)
causal. Before an association is assessed for the pos-
sibility that it is causal, other alternative explanations,
such as chance, selection bias, information bias, and
confounding, have to be excluded.

A Concept of Necessary and Sufficient Cause
“A causal factor whose presence is required for the
occurrence of the effect” (Last 2001), that is, with-
out which the disease never develops, is the necessary
cause. Sufficient cause is a “minimum set of conditions,
factors or events needed to produce a given outcome;
minimal implies that none of the conditions or events is
superfluous” (Rothman 1986). A sufficient cause is not
usually a single factor, but often comprises several com-
ponents – component causes or contributing causes.
A disease can have several sufficient causes and these
may have one or more contributing causes in common.

Types of Causal Relationship A causal factor can be
either necessary or sufficient, both, or neither:
1. Necessary and sufficient
A factor can be both necessary and sufficient, which
means that the disease never develops without that fac-
tor, and that factor always produces the development
of the disease. This type of causal relationship occurs
rarely. For example, a person who has three copies of
chromosome 21 instead of two will inevitably be men-
tally retarded – Down’s syndrome (Bhopal 2002).
2. Necessary but not sufficient
The factor, although necessary, cannot produce the dis-
ease without the presence of some other factors, called
component or contributory causes. For clinically man-
ifest tuberculosis, in addition to the bacillus, which is
the necessary cause, contributing causes such as poor
nutritional and socio-economic conditions are needed.
3. Sufficient but not necessary
Although sufficient for producing the disease, the factor
(usually more than one) is not necessary because there
are some other factors that can also produce the dis-
ease. Either radiation exposure or benzene exposure can
produce leukemia independently of each other (Gordis
2004).
4. Neither sufficient nor necessary
Smoking is a cause of lung cancer but not everyone who
smokes develops this type of cancer and not everyone
who develops lung cancer has smoked.

Guidelines for Causal Reasoning in Epidemiology
Although epidemiologic evidence by itself is insuffi-
cient to establish causality, Bradford Hill (Hill, 1965)
suggested that the following attributes (criteria) of an
association be considered in assessment of the possibil-
ity that it is a causal one.
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1. Strength of the association – The strength of associa-
tion is measured by the relative risk (odds ratio), that is
the ratio of disease rates for those exposed and those not
exposed to the hypothesized causal factor. The stronger
the association, the more likely it is that the relation is
causal. However, it does not mean that a weak associa-
tion cannot be judged to be a causal one. “The strength
of an association is not a biologically consistent feature,
but rather a characteristic that depends on the relative
prevalence of other causes” (Rothman, 1986).
2. Dose-response relationship – A dose-response is
established when, with increasing level of exposure
(“dose” or duration), the risk of disease also increases.
The absence of a dose-response relationship does not
rule out the possibility of causal association since, for
some causes, a threshold may exist and a disease may
not develop unless a certain level of exposure is present.
3. Consistency of the association – A cause-effect rela-
tionship is supported when similar results are obtained
in a number of studies performed in various popula-
tions or population groups, by different investigators,
and with different methodology. The causal relation-
ship might not be found in some studies because “the
effect of a causal agent cannot occur unless the com-
ponent causes act, or have already acted, to complete
a sufficient cause” (Rothman 1986).
4. Temporality – Exposure to the postulated causal fac-
tor must precede the onset of disease by a period of
time consistent with the proposed biologic mechanism
(� induction, � incubation, � latency). In some dis-
eases, especially chronic and those with a long period
of latency, temporality cannot always be easy to estab-
lish. Although the only indispensable attribute among
all Hill’s conditions, a temporally correct association
between two events does not necessarily mean that it is
that of cause and effect. They could both be generated
by the same factor.
5. Biologic plausibility – The existence of a cause-
effect relationship is enhanced if it is coherent with the
current body of biologic knowledge. This, of course,
depends on the state of scientific information at a given
time. An association that is biologically implausible at
one time may eventually prove to be plausible.
6. Experimental evidence – Causal understanding can
be greatly advanced by “in-vivo” and animal experi-
ments, but data obtained in that way must be integrated
with observations in the human population. Because of
ethical reasons, experimental evidence is seldom from

the human population. However, evidence for a causal
relationship is supported if reduction or elimination of
exposure to a certain factor (postulated causal factor) is
related to decline of disease frequency.
7. Coherence – Coherence implies that a cause-effect
interpretation of an association does not conflict with
the generally known facts of the natural history and
biology of the disease.
8. Specificity of the association – An association is
specific when a certain exposure is associated with
only one disease. Taking into account the multifacto-
rial nature of disease and the fact that one factor can
cause more than one disease, the specificity is the least
important criterion to satisfy, and “should be probably
deleted from the list” (Gordis 2004).
In making decisions about causation, the list of criteria
presented above should be considered only as guide-
lines. If temporality is viewed as part of the definition
of causation, “there is no necessary or sufficient criteri-
on for determining whether an observed association is
causal” (Rothman, Greenland 1998; Rothman, Green-
land 2005). Decisions about causation must always
remain a matter of judgment based on all available evi-
dence “achievable through hypothesis generation and
testing, with data interpreted using a logical framework
of analysis, which draws on multidisciplinary perspec-
tives” (Bhopal 2002).
Hill himself pointed out that these “viewpoints” can-
not be used as criteria for causal inference, but can help
to make a judgment, and to act on the premise that
a causal relationship exists rather than awaiting further
evidence: “All scientific work is incomplete – whether it
be observational or experimental. All scientific work is
liable to be upset or modified by advancing knowledge.
That does not confer upon us a freedom to ignore the
knowledge we already have, or to postpone the action
that it appears to demand at a given time”.
Most definitions are taken from the last edition of Last’s
Dictionary of Epidemiology (Last, 2001). We are much
obliged to Professor Last for his kind consent.

Cross-References

� Agent (of Disease)
� Association
� Incubation
� Induction
� Interaction
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� Latency
� Risk Factor
� Secondary Association
� Spurious Association
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Cause of Injury

Definition

The cause of injury is the route of the dangerous occur-
rence that led to � occupational injury. It is important
to recognize this in order to develop preventive mea-
sures. Quite often there are several causes leading to
one � occupational accident and it is not easy to identi-
fy it. In such complex cases, expert knowledge is need-
ed to identify the most important causes. The success of
preventing occupational accidents is directly dependent
on the process of recognizing causes of an accident.

Causes of Disease

� Causation

Cavity

� Dental Caries

CD4

Definition

CD4 is a protein, which can be found on the surface
of various cells, among others T-lymphocytes (T4-cells,
helper T-cells). By binding to the CD4-molecules, HI-
viruses can pass into the cells. CD4-test determines the
amount of helper T-cells. The CD4-value is reverse pro-
portionally to the impairment of the immune system,
this means, the lower the level is, the more immunod-
eficiency has progressed. Normal values for CD4 are
600–1000 cells/pl.
In HIV-infections the graduation into the CD4-helper
status 1 to 3 depends on the CD4-value: Status 1 means
a value of 500 cells/pl, status 2 is reached when the val-
ue is 200–400 cells/pl, in status 3 CD4-count is below
200 cells/pl.

cDNA Microarray Hybridization
and Analysis

� Transcriptomics

CEE Immunization, Active

� Tick-Borne Encephalitis (TBE) Vaccination

CEE Vaccination, Active

� Tick-Borne Encephalitis (TBE) Vaccination

Censored (Patient)

Definition

A patient is scored as censored if he or she did not suf-
fer the outcome of interest. In survival analysis, patients
who do not have an “� event” during a specified peri-
od are said to have censored observation. A right-cen-
soring situation occurs when the terminal event is not
observed; instead, it is only known that this event is at
least later than a given point in time. Censored observa-
tions can arise in three ways: 1) the patient is known to
be still alive when the trial analysis is carried out; 2) the
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patient was known to be alive at some past follow-up,
but the investigator has since lost trace of him; 3) the
patient has died of some cause totally unrelated to the
disease in the survival analysis.

Centers for Disease Control
and Prevention (CDC)

Definition

The Centers for Disease Control and Prevention (CDC)
was founded 60 years ago to help control malaria.
Today it is the leading U.S. government agency of the
Department of Health and Human Services for protect-
ing the health and safety of the people of the U.S.,
with the following vision for the 21st century: “Healthy
People in a Healthy World – Through Prevention”.
The CDC focuses national attention on prevention and
control of infectious and chronic diseases, disabilities,
injuries, and environmental health threats. It is head-
quartered in Atlanta, Georgia.

Central European Encephalitis (CEE)

� Tick-Borne Encephalitis (TBE)

Central Limit Theorem

Definition

The Central Limit Theorem is a statement about the
characteristics of the sampling distribution of means of
random samples from a given population. That is, it
describes the characteristics of the distribution of val-
ues we would obtain if we were able to draw an infi-
nite number of random samples of a given size from
a given population and we calculated the mean of each
sample. The Central Limit Theorem consists of three
statements: 1) the mean of the sampling distribution
of means is equal to the mean of the population from
which the samples were drawn, 2) the variance of the
sampling distribution of means is equal to the variance
of the population from which the samples were drawn
divided by the size of the samples and 3) if the original
population is distributed normally, the sampling distri-
bution of means will also be normal. If the original pop-

ulation is not normally distributed, the sampling distri-
bution of means will increasingly approximate a normal
distribution as sample size increases (i. e. when increas-
ingly large samples are drawn).

Central Nervous System

Definition

The central nervous system (CNS) represents the
largest part of the nervous system and consists of the
brain and the spinal cord. The CNS and the � peripher-
al nervous system (PNS) have a fundamental role in the
control of behavior. The CNS acts as the main “process-
ing center” for the entire nervous system and is respon-
sible for the integration of all nervous activities.

Centre for Evidence-Based Medicine

Definition

The Centre for Evidence-Based Medicine was estab-
lished in Oxford as the first of several centers in the UK
whose broad aim is to promote evidence-based health
care and to provide support and resources to anyone
who wants to make use of them.

Centre for Reviews and Dissemination
(CRD)

Definition

The Centre for Reviews and Dissemination (CRD) is
the UK HTA agency and works closely with a num-
ber of other health, social research, and information
organizations, as well as with international networks
such as the Cochrane and Campbell Collaborations. It
is a member of the International Network of Agencies
for Health Technology Assessment (� INAHTA) and
the Guidelines International Network (G-I-N). CRD has
undertaken work for a number of different agencies
including the National Institute for Clinical Excellence
(NICE), the Home Office, the Social Care Institute for
Excellence (SCIE), the Economic and Social Research
Council (ESRC), the Health Technology Assessment
Programme (HTA), and the Service Delivery & Organ-
isation Programme (SDO).

http://www.hhs.gov/
http://www.hhs.gov/
http://www.hhs.gov/
http://www.hhs.gov/
http://www.hhs.gov/
http://www.hhs.gov/
http://en.wikipedia.org/wiki/Infectious_diseases
http://en.wikipedia.org/wiki/Infectious_diseases
http://en.wikipedia.org/wiki/Infectious_diseases
http://en.wikipedia.org/wiki/Infectious_diseases
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Cephalosporins

Definition

Cephalosporins were first detected in Cephalosporium
acremonium in 1945. They are quite similar to peni-
cillin’s. Like penicillin’s, cephalosporins are bacteri-
cidal; they kill bacteria by interfering with the build-
ing of the bacterial cell wall. Three generations of
cephalosporin have been developed. Cephalosporins act
against both gram positive and gram negative germs.
Their development from the first to the third genera-
tion saw an increased efficiency in their effect on gram
negative organisms. Cephalosporin can be given oral-
ly or parenterally. Some of the drugs (like cefotaxime
and ceftriaxone) penetrate well into the cerebrospinal
fluid. Due to this quality they play an important role in
the treatment of meningitis. Because of their similarity,
an allergic reaction provoked by penicillin can also be
provoked by cephalosporin. This phenomenon is called
cross-allergy.

Cercarial Dermatitis

Synonyms

Dermatitis in schistomoniasis; Schistosome dermatitis;
Swimmer’s itch

Definition

From a few hours up to two days after cercaria, which
are the larval form of schistosomas, have penetrated
the skin, there appears strong itching and an exthematic
reaction at the site of entry. These symptoms are called
cercarial dermatitis or swimmer’s itch. Usually, the der-
matitis heals within two weeks.

Chagas Disease

Synonyms

American trypanosomiasis; Infection with trypanosoma
cruzi

Definition

Chagas disease, which is found in Central and South
America, is caused by the parasite Trypanosoma cruzi.

It is transmitted by the bite of night-active predatory
bugs. Up to 10% of the infections take a lethal course.
Besides humans, the most common reservoirs of the
parasite are armadillos; domestic animals (especially
dogs and cats), which do not fall ill themselves, can
also be infected. Chagas disease has 4 stages. At first,
a local reaction appears at the site of the bite; 2–4 weeks
later the acute phase occurs with non-specific symp-
toms, like fever stomach ache, diarrhea and edemas of
the face and the feet. The acute phase is followed by
a latency phase, which can last for years. The last stage
is the chronic phase. In this phase, inflammations of
the heart muscle can appear which might lead to heart
insufficiency or cause a sudden cardiac death. Besides
the heart muscle, nerve cells and the musculature of the
intestines can be involved. An impairment of intestinal
peristalsis leads to an abnormal dilatation of the colon
(megacolon). Chagas disease can be treated with nifur-
timox and benznidazole. Prophylactic measures are the
use of insecticides and personal protective measures,
like covering clothing and the use of mosquito nets.

Cross-References

� American Trypanosomiasis
� Tropical Diseases and Travel Medicine

Chancroid

� Ulcus Molle

Chancroidal Bubo

� Ulcus Molle

Characteristic Property

Synonyms

Variable

Definition

A variable is any characteristic property of the obser-
vational unit with outcomes (data) that vary from one
observation to the other. A variable may have a different
value out of a specified set of values in different people,
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in different places or at different times. Some exam-
ples of variables include the height of adult females,
the gender of preschool children, and IQ test score of
patients seen in psychiatric clinics. The variables are
often referred to as random variables when the value of
a particular outcome is determined by chance (i. e. by
means of random sampling). Types of variables refer
to the several different and important classifications of
variables which are most essential to know in order
to understand and appropriately use the most impor-
tant and frequently used applied biostatistical methods.
Three main classifications of variables are: 1) quanti-
tative or qualitative; 2) continuous or discrete; and 3)
independent or dependent variables.

Cross-References

� Cultural Determinants

Chemical Sensitivity Syndromes

Definition

Among the chemical sensitivity syndromes that are well
described and usually reported are: (a) multiple chem-
ical sensitivity syndrome or MCS, (b) sick building
syndrome or SBS, (c) chronic fatigue syndrome, and
(d) Gulf war syndrome. The first three are sometimes
referred to as “syndromes in environmental medicine”.
Multiple chemical sensitivity syndrome is an acquired
disorder presenting as recurring multiple and polysys-
temic subjective symptoms, such as fatigue, malaise,
headache, asthenia, depression or irritability, gastroin-
testinal disorders, etc. In most cases, MCS appears as
a response to very low doses of common environmen-
tal chemicals (one or more of them) that have a char-
acteristic odor, and that do not cause harmful effects
to the rest of the general population. These specific
chemicals may be exhaust fumes, organic solvents, per-
fumes, air fresheners, paints, formaldehyde, cigarette
smoke, or pesticides, etc. MCS should not be con-
fused with sick building syndrome. As opposed to SBRI
and MCS, sick building syndrome produces nonspecif-
ic and often unclear subjective complaints in a certain
number of indoor space occupants but without a sin-
gle known cause. Symptoms are difficult to confirm by
laboratory tests and available medical examinations but
they are benign, always reversible, and rapidly disap-

pear or ameliorate once the individual leaves the “sick”
building. The most frequent SBS symptoms are mucous
membrane irritation (of the nose, eyes and throat), neu-
rotoxic effects (e. g. headaches, lethargy, fatigue, and
irritability), and even irritated skin, nausea, chest tight-
ness, and coughing.

Chemical Substances

Synonyms

Chemical agents

Definition

Chemical substances in � drinking water are inorgan-
ic and organic constituents including pesticides, disin-
fectant and disinfectant by-products present in water at
levels which do not cause adverse effects on health.

Chemoprevention

Definition

Chemoprevention involves the administration of natural
or synthetic substances to reduce the risk of developing
cancer or to retard the development or progression of
cancer. Chemoprevention is a relatively new approach
to cancer prevention that has a precedence in cardi-
ology, in which cholesterol-lowering, antihypertensive,
and antiplatelet agents are administered to prevent coro-
nary heart disease in high-risk individuals. Agents that
are discussed to be chemopreventive include pharma-
ceuticals (e. g. anti-inflammatory drugs), vitamins, min-
erals or other chemicals. Diet may carry chemopre-
ventive agents that could reduce the cancer risk. The
concept of chemoprevention is based on epidemiolog-
ic and experimental evidence suggesting that specif-
ic compounds may influence carcinogenesis at various
sites of the body, e. g. the gastrointestinal tract, lungs,
breast, and prostate.

Chemoprophylaxis of Tuberculosis

Synonyms

Medicinal prophylaxis of tuberculosis; Medicinal pre-
vention of tuberculosis
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Definition

Prophylaxis of tuberculosis is recommended for certain
groups of people. Chemoprophylaxis should be given
to people who have had direct contact with shedders of
tubercle bacilli, people <35 years of age with a posi-
tive tuberculin skin tests, HIV-positive individuals and
other persons at risk. The latter are homeless persons,
prisoners, inhabitants of nursing homes and immuno-
compromised patients (for example, patients on long-
term steroid therapy). Newborn babies whose moth-
ers suffer from tuberculosis should receive isoniazid
for 3 months; in Asia they should additionally be treat-
ed with rifampin. At the age of 6 months, a tuberculin
skin test should be performed.

Chemotherapy-Effects and Palliative Care

� Cancer Palliative Care

Cherry-Picking

� Preferred Risk Selection

Chicken Pox

Synonyms

Varicella

Definition

The highly contagious chicken pox is transmitted by
droplets or direct contact, and the developing spots are
the first manifestation of the � varicella virus infection.
After an incubation period of 8–21 days fever occurs
and red itchy bumps appear in phases over several days.
At the beginning there is a red papule which devel-
ops into a vesicle with an initially clear and afterwards
cloudy fluid. The vesicle breaks and leaves a crust. The
intensity of the exanthem can vary considerably. It has
to be assumed that contagion lasts from one to two days
prior to the appearance of the rash until five days after
the last appearance of vesicles. Complications main-
ly concern immunocompromised persons. Superinfec-
tions of scratched vesicles, pneumonia and central ner-
vous system effects (in most cases an inflammation of

the cerebellum) have to be mentioned. If a severe infec-
tion is expected, a virustatic drug (aciclovir) can be
administered. The varicella-zoster-virus remains dor-
mant in sensomotor ganglia and can be reactivated later
in life as shingles (herpes zoster). The most important
preventative measure of chicken pox is active varicella-
vaccination (� immunization, active).

Chickenpox Immune Globulin

� Varicella Immunization, Passive

Chickenpox Immune Prophylaxis

� Varicella Immunization, Passive

Chiggers (Burrowing Fleas)

Synonyms

Chigoe; Harvest bug; Harvest mite; Jigger; Red bug

Definition

Chiggers represents parasites of the family Trombicul-
idae. Larves of this parasite live on insects, humans
and other vertebrates. Its bite produces a wheal that is
accompanied by severe itching.

Chigoe

� Chiggers (Burrowing Fleas)

Child Abuse

Definition

Child abuse refers to the physical, emotional and or sex-
ual mistreatment of a child by a parent or guardian.
Forms of child abuse include verbal insults, beating,
neglect and sexual molestation.

Child Growth

� Child Health and Development
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Child Health and Development

ELLEN MERYL SCHLEICHER

Accociaton of State and Territorial Health Officials
(ASTHO), Bladensburg, MD, USA
eschleic@jhsph.edu

Synonyms

Child growth; Infant health; Maturation; Pediatrics;
also � Adolescent health

Definition

Child health covers improvements in well-being and
development from birth to young adulthood. It spans
the complete care of the child’s physical, mental, and
� social health, both in the presence and the absence
of disease. Healthy children are able to improve their
abilities to interact with their physical, biological, and
social environments.

Basic Characteristics

Nutrition

Nutrition is necessary for children’s growth, develop-
ment, metabolism, health, and well-being. Early nutri-
tion has a powerful effect on cognitive development
and growth, particularly in the first 2–3 years (Nation-
al Research Council 2000). Breastfeeding for the first 6
months of age best supports healthy growth and devel-
opment; breastfeeding is recommended for at least 12
months and thereafter at the discretion of the moth-
er (Stang, Story 2003). Breast milk provides the cor-
rect balance of nutrients, enzymes, immunoglobulin,
hormones, anti-infective and anti-inflammatory sub-
stances, and � growth factors for the infant (Stang, Sto-
ry 2003). Breast feeding is especially effective in devel-
oping countries where access to sanitized water is lim-
ited. Children above the age of two should follow a bal-
anced diet as defined by the American Dietetic Associ-
ation (Gerber 2005) or individual countries’ health min-
istries. Children who do not follow a balanced diet are
at risk for lifetime healthcare problems such as obesity,
high blood pressure, cardiovascular diseases, and dia-
betes. Malnutrition affects nearly 250 million children
worldwide; effects of undernourishment can last a life-

time including blindness, stunted growth, disability, and
death (Blair et al. 2003).

Developed Countries and Chronic Diseases

In developed countries, child mortality and morbidi-
ty have fallen to the lowest levels in recorded history.
In the past, infectious diseases were the top cause of
death in children (Blair et al. 2003; National Research
Council 2004). Improvements are attributable to vac-
cinations, better nutrition, water and sewage manage-
ment, lowered � fertility rate, and housing (Blair et al.
2003). Despite these advances, children are develop-
ing signs of chronic diseases typically not seen until
adulthood. Diseases such as Type II diabetes, obesi-
ty, asthma, and cancer are on the rise. These diseases
often disrupt daily life physically, emotionally, and
socially. Lifestyle change has played a large role in
the rise and earlier onset of childhood diseases. Social
and physical factors are equally responsible. Children
in these countries are more likely to eat prepackaged
foods, high in sugar and fat, rather than more nutri-
tious alternatives (Stang, Story 2003). Community lay-
out, such as residential distance from schools and avail-
ability of parks, and increased television and video
game use has lead to decreased walking and outdoor
activity (National Research Council 2004). The conse-
quences of these diseases play out over the lifespan, as
unhealthy children typically grow up to be unhealthy
adults.

Developing Countries and Acute Infections

Approximately 85 percent of the world’s children live
in developing countries (Blair et al. 2003). There,
infectious diseases remain the primary cause of child-
hood death. Diarrheal diseases and respiratory infec-
tions, from sanitation deficiencies, pollution, and lack
of access to healthcare, remain the top infectious bur-
dens in developing countries (Blair et al. 2003). While
vaccines have made progress in reducing acute illness-
es, supply and access are typically limited in more rural
communities. As a result, nearly 15 percent of deaths
in developing countries are attributable to vaccine-pre-
ventable infectious diseases (Blair et al. 2003). Chil-
dren are particularly at risk due to their exploratory
natures, lack of previous exposure and immune resis-
tance, contact with other children, and � lung to body
ratio (Blair et al. 2003; National Research Council
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2004). Over 95 percent of the AIDS cases are in the
developing world (Blair et al. 2003). While childhood
HIV infection is declining due to prevention efforts in
mother to child transmission, antiretroviral therapy and
safe antenatal facilities remain expensive and inacces-
sible. Children are commonly left to head the house-
hold after losing their parents to the disease (Blair et al.
2003).

Mental Health

Emotional and behavioral problems during childhood
are common. As high as 10 to 27 percent of chil-
dren have an impairing mental health condition (Mor-
ris 2003; National Research Council 2004), such as
depression, � attention deficit hyperactivity disorder
(ADHD), and conduct disorders. Mental illnesses and
behavioral problems are linked with developmental
delay. Children with mental illnesses have difficul-
ty focusing, making friends, and learning in school
(National Research Council 2000; Morris 2003). With-
out the help of comprehensive mental health services,
cognitive, educational, and social delays may contin-
ue into adolescence and adulthood (Blair et al 2003;
Morris 2003). However, symptoms of these illnesses
are sometimes exhibited by normal children – making
it crucial to determine the frequency and duration at
diagnosis (Blair et al. 2003). In developed countries, the
over-diagnosis and medication of children with mental
illnesses, particularly ADHD, is a concern that has yet
to be addressed in child health.

Social Environment

Family influences are imperative to children’s health
and well being. Not all children who enter school
are ready to learn. Parental participation in children’s
lives can enhance or diminish the development of lan-
guage and reading skills; developing these skills before
school predicts scholastic achievement and family ties
(National Research Council 2004). Likewise, violence
in the home and community is associated with negative
developmental outcomes. Firsthand experience with
� child abuse or � child neglect, as well as witness-
ing violence at home and in the community, can lead
to developmental delays, learning problems, anxiety,
depression, and aggression (National Research Council
2000; Aday 2001; Rosquist, Krugman 2003).

Physical Environment

The physical environment exposes children to external
conditions, usually preventable, that affect their health.
While advancements have been made in the reduction
of infectious diseases worldwide, relatively little has
been done to reduce childhood injuries. Injuries rep-
resent a growing proportion of childhood deaths and
the most common cause of physical disability (Blair
et al. 2003; National Research Council 2004). World-
wide, auto accidents comprise the majority of child-
hood injuries (Bolton et al. 2003). In addition to causing
accidents, cars and trucks emit carbon monoxide, car-
bon dioxide, and hydrocarbons, among other hazardous
chemicals (National Research Council 2004). Children
are also affected by other common air pollutants such as
smoking, extermination agents, toxic paint, fumes from
cleaning supplies, molds, and asbestos in old school
buildings. Children who live in high traffic areas, near
industrial parks, and/or are in contact with indoor pollu-
tants, such as cigarette smoke, are particularly at risk for
respiratory infections, allergies, and asthma (Nation-
al Research Council 2004). Lead poisoning from lead
pipes and paint cause neurological damage (National
Research Council 2004). Contaminants in food, water,
and immediate environment are particularly harmful to
children. Children eat less diverse diets and consume
more calories and water for their weight than adults,
potentially exposing them to greater levels of pesti-
cides, parasites, and pollutants in the water (Nation-
al Research Council 2004). Natural disasters, such as
hurricanes, tsunamis, mud slides and earth quakes, ruin
crops, homes, and stability in their wake. Children are
particularly at risk from malnutrition and infectious dis-
eases that often follow environmental events (Blair et al.
2003).

Vulnerable Populations

Children of low socioeconomic status (SES), immi-
grants, and those in war torn countries are more like-
ly to have poor health outcomes (Aday 2001; Nation-
al Research Council 2004). Families with low SES are
less likely to have available resources to purchase nutri-
tional food, heating, adequate shelter, and healthcare for
themselves and their families. In the United States, mor-
tality from infectious diseases is over two times more
common in the bottom ten percent than the top ten per-
cent SES (National Research Council 2004). Parents
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living in poverty are more likely to exhibit feelings of
depression, anxiety, and low self esteem, possibly lead-
ing to an unstable home (Blair et al. 2003; National
Research Council 2004). The children of refugees and
undocumented immigrants face similar issues. Access
to care in war torn countries is limited due to blocked
road access, limited supplies, and unsafe conditions.
The prevalence of depression and posttraumatic stress
syndrome is especially high among child refugees flee-
ing from war-torn countries (Aday 2001). The chil-
dren of undocumented immigrants tend to have poor
health outcomes due to lack of social capital, communi-
ty networks, and access to affordable healthcare (Aday
2001). Currently there are no comprehensive analy-
sis regarding racial disparities and children’s health
(National Research Council 2004). The majority of the
research has focused on adult health outcomes that are
not applicable to youth. More studies must be done to
confirm � minority-status’ effect on child health out-
comes.

Conclusion

A healthy childhood is a critical determinant for health
in adolescence and beyond. Children rapidly devel-
op from birth through age five, building upon emo-
tional, social, regulatory, and moral abilities (Nation-
al Research Council 2000). While advances have been
made in the reduction of childhood infectious diseases,
chronic diseases commonly found in adults are begin-
ning to present in children. Moreover, challenges lay
ahead for developing countries still overwhelmed with
infectious diseases and beginning to show signs of
chronic disease as well.

Cross-References

� Adolescent Health and Development
� Attention Deficit Hyperactivity Disorder (ADHD)
� Child Abuse
� Child Neglect
� Fertility Rate
� Growth Factor
� Hyperkinetic Disorder
� Lung to Body Ratio
� Menarche
� Minority-Status Effect
� Social Health
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Child Health Indicators
of Life and Development (CHILD)

Definition

CHILD is a project funded by the European Commis-
sion that aims to seek a composite set of � health
indicators measuring all aspects of child health at the
level of Member States. The proposed indicators of
child health are divided into the following four groups:
� demographic indicators and � socioeconomic indica-
tors; indicators of child health status and well-being;
health determinants, risk and protective factors; and
indicators of child health systems and policy. Most of
these indicators are available from civil registration data
or hospital data. This project has also identified areas
where further research is needed to identify new indi-
cators, such as child abuse, childhood behavior disor-

http://www.eatright.org/ada/files/toddler.pdf
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ders, learning disorders, educational development, and
family cohesion, etc.

Child Health Policy

� Family Health Policy

Childhood Autism

Definition

Childhood autism is a type of pervasive developmental
disorder that is defined by: (a) the presence of abnormal
or impaired development that is manifest before the age
of three years, and (b) the characteristic type of abnor-
mal functioning in all the three areas of psychopathol-
ogy: reciprocal social interaction, communication, and
restricted, stereotyped, repetitive behavior. In addition
to these specific diagnostic features, a range of oth-
er nonspecific problems are common, such as phobias,
sleeping and eating disturbances, temper tantrums, and
(self-directed) aggression.

Childhood Diseases

� Infectious Diseases in Pediatrics

Childhood Hyperkinesis

� Attention Deficit / Hyperactivity Disorder (ADHD)

Childlessness

� Infertility
� Infertility, Primary

Child Neglect

Definition

Child neglect refers to the failure of a parent or guardian
to provide emotional, physical, health, and nutritional
care for a child.

Child-Rearing

� Parenting

Children and Adolescents
From Migrant Families

� Migrant Children

Children’s Diseases

� Infectious Diseases in Pediatrics

Chimaera

� Chimera

Chimera

Synonyms

Chimaera

Definition

A chimera is an organism which consists of cells that
are not genetically identical. Chimeras can be produced
by artificial fusion of two embryos after implantation
of embryonic stem cells (ESC) into a blastocyst. If the
implanted ESC replace the inner cell mass, the develop-
ing embryo consists only of ESC-derived cells. If they
do not completely replace inner cell mass, the embryo is
formed by ESC and embryoblast cells of the host blas-
tocyst, resulting in a chimera. In the mid-80s, US scien-
tists bred the “geep” – a chimera of a goat with a sheep.

Chiropodist

� Podiatrists
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Chi-Square Test

Definition

A test that is frequently used to detect significant rela-
tionships between two variables measured on nominal
scales, or to determine whether a distribution differs
significantly from expectations. Chi-square tests belong
to the class of statistical inferential procedures known
as nonparametric or distribution-free tests.
The chi-square test is a significance test based on chi-
square distribution. A chi-square test is most common-
ly used as a � test of homogeneity or a � test of
independence for � contingency table analysis, and as
a � goodness-of-fit test for analysis of observed � fre-
quency distribution. Chi-square test statistic can be cal-
culated as the sum of the squared differences between
observed and expected frequencies,

∑
(O − E)2 /E ,

where O is the observed frequency and E is the expected
frequency. Statistic produced by this test follow a chi-
squared distribution, with (r−1) (c−1) degrees of free-
dom for a contingency table analysis and r − 1 degrees
of freedom for a goodness-of-fit test. In these formulas,
r and c are the number of rows and columns, respec-
tively, i. e. number of categories of variables.

Chlamydia trachomatis Infection

Synonyms

Non-gonococcal urethritis (NGU); Non-specific ure-
thritis (NSU); Urethritis Waelsch; Waelsch’s disease

Definition

Chlamydia are obligatory intracellular bacteria. The
most important species is Chlamydia trachomatis with
15 serotypes, which are responsible for various dis-
eases. The serotypes A–C cause endemic trachoma,
which is primarily found in tropical regions and often
leads to blindness. The serotypes D-L cause genital
infections and conjunctivitis as well as neonatal infec-
tions. Lymphogranuloma venereum is due to an infec-
tion with the serotypes L1–L3. Worldwide, Chlamydia
associated urogenital infections, which belong to the
non-gonococcal urethritis (NGU) group, are very com-

mon. The incubation period lasts 1–3 weeks. In 75% of
the women and 25% of the men, the infection is asymp-
tomatic. Possible symptoms are vaginal discharge and –
especially in men – painful micturition. A complica-
tion of the infection is adhesions in the urogenital tract,
which can cause infertility in both sexes. Chlamydia
trachomatis infection can be cured by doxycycline and
erythromycin.

Cross-References

� Sexually Transmitted Diseases

Chloroquine (Resochin®, Aralen®)

Definition

Chloroquine is a derivative of the alkaloids quinine
and quinidine, which can be extracted from the bark
of the South American cinchona tree. Its effect results
from the impairment of the metabolic processes in plas-
modia. Chloroquine is the basis of treatment and pro-
phylaxis in cases of infections with Plasmodia ovale,
P. vivax and P. malariae. In general, it is tolerated well,
and can also be administered during pregnancy and
breast feeding. Treatment is carried through at 0, 6, 24
and 48 hours. Possible side effects are gastrointestinal
symptoms and visual defects. When used for long-term
prophylaxis, chloroquine can cause alterations of the
cornea and the retina.

Cholera Immunization, Active

� Cholera Vaccination

Cholera Vaccination

Synonyms

Cholera immunization

Definition

The first dead cholera � vaccine was developed as far
back as in 1896. A modified version of this vaccine is
still in use today, and can be given to patients from 6
months of age onward. However, the protective effect
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of the cholera vaccination is only 50%, and side effects
are frequent at 20–50%. For these reasons, the use of
this vaccine is limited. Another possibility is an orally
administered living vaccine, which is permitted for use
from the age of 2 years, and which is given as a sin-
gle dose. The contraindication for the living vaccine is
immunosuppression.

Christianity

Definition

All Christians believe in God as the creator of all men
and who, through Jesus Christ, provided us with rules
and guidelines for a Christian way of life. The church is
the main place of worship, with other centers available
for believers to come together in order to share their
faith and way of life.

Christian (Neighborly Love)

Definition

The preaching of God expresses the need for neighborly
love in that the individual shall show love and passion
toward their fellow being, similar to their acceptance of
God.

Chromatid

� Chromosome

Chromosomal Mutation

� Mutation

Chromosome

Synonyms

Chromatid; Linkage group (in some species)

Definition

A chromosome is a single continuous strand of DNA
which encodes genes as well as functional sequences
(segments of DNA that may play structural or regula-
tory roles) and non-functional sequences, and also may
included a complicated physical structure or arrange-
ment of genetic materials. In prokaryotes (single-celled
organisms), DNA is organized as a large circular-
ized chromosome containing all relevant genes of the
microorgranism. It forms additional structure through
supercoiling, which is a coiling or looping of the
double-helical strand to relieve torsional stresses on the
molecule. In eukaryotes (some single-celled organisms,
all multicellular organisms), DNA is contained in chro-
mosomes each composed of one enormously long sin-
gle linear strand. Throughout the majority of the cell
cycle in eukaryotes, DNA is linearized, bound to some
proteins in a complex called chromatin and contained
within a sac called the nucleus. However, during the
cell cycle, the DNA contracts, binds with addition-
al proteins, and is organized into a far more complex
physical structure. DNA is always bound to a cluster
of proteins called histones, around which it is wound
to form a nucleosome. Multiple nucleosomes are said
to look like ‘beads on a string.’ When cells divide,
chromosomes contract to form an additional chromatin
structure by binding with more proteins and forming
a ‘protein scaffold.’ When cell division is complete
and the chromosome is present within a new nuclear
envelope, the protein scaffold dissociates, allowing the
DNA to once again linearize. It should be noted that
chromosomes have two regions with distinct features,
the centromere and telomeres. When a chromosome is
copied, it remains bound to its copy by a centrally-
located tight collection of DNA called the centromere,
which resembles the knot of a bowtie. The telomeres
are the ends of a chromosome; they are often composed
of highly repetitive sequences, which are used to pre-
serve the ends of the chromosome from decay after
repeated rounds of � replication. It is also important
to note that different species have different numbers of
chromosomes, and chromosomes of varying length. For
instance, the fruit fly Drosophila melanogaster has 8
chromosomes, while the common dog Canis lupus, has
78 chromosomes. In humans, somatic cells carry 46
chromosomes (2 copies of 22 different chromosomes
and 2 sex chromosomes) while gametes carry 23 chro-
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mosome (1 copy of 22 different chromosomes and 1 sex
chromosome).

Chronic Carriers of Pathogens

� Permanent Shedders

Chronic Diseases

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Definition

A chronic disease is a disease that lasts at least three
months, it generally persists for a longer time and does
not just disappear. Chronic diseases can typically not
be prevented by vaccines or cured by medicine. The
most observed chronic diseases in western industrial-
ized countries are heart diseases, cancer and diabetes.
Chronic diseases are costly for the health care systems
and discussions on how to deal with these chronic con-
ditions in the most efficient way, with respect to treat-
ment and improvement in general health, are focused
on giving up health damaging behavior.
Chronic diseases are characterized by a long latency
period, a mixture of causal factors, a prolonged course
of illness, a non-contiguous origin and functional im-
pairment or disability. Chronic diseases are rarely com-
pletely cured. Typical examples of chronic diseases in-
clude � cardiovascular diseases, � cancer, � chronic
respiratory diseases, � diabetes, and � arthritis. Most of
the chronic diseases are more common amongst elder-
ly people. The global cost of these chronic conditions
both in human and financial terms is tremendous. This
is especially an issue for developing countries with lim-
ited economical strength. Going forward, public health
has to face the challenge to reduce the burden, arrest
or slow deterioration, and prevent disability from the
chronic disease illnesses given the large chronic disease
burden as well as the aging population.

Basic Characteristics

The Global Burden of Chronic Diseases

According to WHO out of the approximately 58 million
deaths in 2005, about 35 million people or 60% died
due to chronic diseases. This is double the number of
the deaths due to infectious diseases, maternal and peri-
natal conditions and nutritional deficiencies combined.
Around half of the people that died of chronic diseases
were female. Almost 50% of the deaths were of peo-
ple younger than 70 years and 80% of deaths came
from low and middle income countries. When compar-
ing the different chronic diseases, cardiovascular dis-
eases are the main cause of death, accounting for 30%
of all deaths in 2005. Cancer with 13% and chronic res-
piratory diseases with 7% are the other leading caus-
es of death. According to the WHO, diabetes is only
responsible for 2% of all deaths. This rather small per-
centage is driven by the fact that many patients live with
diabetes for years and in many cases their official cause
of death is recorded as cardiovascular disease or kid-
ney failure. Chronic diseases are furthermore a crucial
factor in the cause of disability.
The measurement of the burden of disease is often done
by using the disability adjusted life years (or � DALY)
which was originally developed by the World Health
Organization. DALY is increasingly used in the field of
public health and health impact assessment. The DALY
measurement quantifies the impact of premature death
and disability on a population by combining mortality
and morbidity statistics into a single, common metric.
One DALY can be compared to one lost healthy year
of life. Of the 725 million DALYs in 2005, almost 50%
were caused by chronic diseases.

Causes of Chronic Diseases

The majority of chronic diseases can be explained by
their modifiable risk factors in conjunction with the
non-modifiable risk factors. The most relevant modifi-
able risk factors of chronic diseases, that are well-estab-
lished in the medical scientific community and proven
by various studies, are unhealthy diet/excessive energy
intake, physical inactivity and tobacco use. This behav-
ior often causes the intermediate risk factors like raised
blood pressure, raised glucose levels, abnormal blood
lipids, and overweight (� body mass index ≥25) and
obesity (body mass index ≥30). The most important
non-modifiable risk factors are age and heredity. There



116 Chronic Diseases

are other risk factors that account for a smaller propor-
tion of chronic disease like excessive alcohol use, infec-
tious agents and environmental factors. Other causes
that influence health in adult life are the conditions
before birth and in early childhood. In most cases, these
causes cannot be controlled by the person concerned as
children cannot choose the environment in which they
live. Each year there are at least 4.9 million people who
die as a result of tobacco use, 1.9 million people who
die as a result of physical inactivity, 2.7 million people
who die as a result of low fruit and vegetable consump-
tion, 2.6 million people who die as a result of being
overweight or obese. Furthermore, there are 7.1 million
people who die as a result of raised blood pressure and
4.4 million people who die as a result of raised total
cholesterol levels.

Prevention of Chronic Disease

Just a small decrease in the average population lev-
els of several risk factors can have a significant impact
of the burden of chronic disease. Prevention strategies
for chronic diseases should therefore aim at the whole
population yet be combined with individual approach-
es where appropriate. There are several dimensions
were prevention measures can be defined and applied.
From a legal or regulatory point of view, those mea-
sures can be national and local legislation, regula-
tions, ordinances, international laws and treaties and
other legal frameworks. For example, laws have had
a major impact on public health policy and practice
like, for example, advertising bans for tobacco prod-
ucts. Although legislation and regulations are in place
already, there is still potential to leverage them to more
effectively reduce the burden of chronic disease. Anoth-
er lever are tax and price interventions that can steer
individuals towards the reduction of the consumption of
tobacco and unhealthy foods or, on the other hand, can,
through subsidies, promote healthy foods or physical
activity. Other media for preventing chronic diseases
are, for example, advocacy interventions that provide
health education by means of communication methods
(information campaigns, publications, web sites, press
releases, lobbying and peer-to-peer communication).
Interventions can furthermore be community-based,
school-based or occur at the workplace. Communi-
ty programs aim at high-risk populations in schools,
workplaces, recreation areas and other settings in the

community. These programs usually include partner-
ships between community organizations, policy-mak-
ers, businesses, health providers and community resi-
dents. School-based interventions can be part of com-
munity programs and usually cover health policies,
health education, supportive environments and health
services. The programs themselves might, for exam-
ple, include physical education or nutrition and food
services (like providing only healthy drinks at vending
machines). Workplace interventions can be driven by
the community or by the employer or the workforce.
Medical screening is another important pillar of pre-
vention. Screening tests are available for some chron-
ic diseases like, for example, cardiovascular diseases
or diabetes and, when medical screening is implement-
ed effectively, it can prevent disability and death and
improve the quality of life. Clinical prevention is aimed
at people who are at risk of developing or who already
live with a chronic disease and it is designed either to
reduce the risk of disease onset or to reduce complica-
tions.

Conclusion

There existed, and in some countries still exists, a con-
fusion and misunderstanding about the nature of chron-
ic diseases, their prevalence, the people at risk, and
the risk factors themselves. As a consequence, in the
past, not enough focus and effort was put into pro-
gressing chronic disease treatment and prevention. This
is changing with the realization that not only, as the
population ages, more and more people are living
long enough to develop chronic diseases, but also that,
in today’s socio-economic environments, more young
people are developing chronic diseases. Futhermore,
chronic diseases are the main cause of death in most
countries and this fact has significant economic impact.
Several examples of effective and cost-efficient inter-
vention measures from different countries exist and
these measures need to be applied on a global level
to deal with the chronic disease threat and improve the
quality and length of life for millions of people.

Cross-References

� Arthritis
� Body Mass Index (BMI)
� Cancer
� Cardiovascular Diseases
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� Chronic Respiratory Diseases
� DALY
� Diabetes
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Chronic Effects

Definition

Symptoms of illnesses or diseases of long duration or
frequent occurrence are called chronic effects. Chronic
effects develop slowly, sometimes from repeated expo-
sures to low concentrations of a health hazard. The time
it takes for a health effect to develop after first exposure
to a hazard is called the latency period.

Chronic Respiratory Diseases

Definition

Chronic respiratory diseases include disorders of the
airways and other structures of the lung. Prolonged dis-

eases and disorders of the respiratory systems in adults
are present for months to years and although they are
usually treatable, they are generally not curable. The
most common chronic respiratory diseases are asthma,
chronic obstructive pulmonary disease (COPD), res-
piratory allergies, occupational lung diseases and pul-
monary hypertension. Around the world, there are hun-
dreds of millions of people suffering from these dis-
eases, for example about 300 million people in the
world have asthma according to the WHO. Some risk
factors for chronic respiratory diseases are preventable,
particularly smoking, poor nutrition, frequent lower
respiratory infections during childhood, and environ-
mental air pollution (indoor, outdoor, and occupation-
al). For a successful medical management of any chron-
ic respiratory disease it is crucial to evaluate the patient
as a whole and to assess the structure and function of
the entire respiratory system.

Cigarette Smoking

� Tobacco Consumption

CIOMS Report

Definition

CIOMS is the abbreviation for council for internation-
al organizations of medical sciences, a sub-organization
of the World Health Organization (WHO). Concerning
the reporting of adverse reactions the CIOMS reached
agreement on a standard form report for reporting
adverse reactions to the competent authorities which is
widely used (Fig. 1).

Cis-Acting Gene

Definition

In � gene therapy, genetic elements are transferred into
a patient. If the transferred gene is integrated into the
patient’s chromosomal DNA (� deoxyribonucleic acid)
it is termed “cis-acting”.
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CIOMS Report, Figure 1 CIOMS form for reporting suspected averse reactions.
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Civilization

� Culture
� Ethics and Culture

Civil Law

� Private Law

Claims Data Analysis

Definition

One important methodological approach in health eco-
nomics is the analysis of large routine datasets. Claims
data are collected by sickness funds, public health care
payer’s such as the National Health Service in the Unit-
ed Kingdom, or private insurance companies. Claims
data analysis directly reflect the health care payers’
expenses (� payer’s perspective) in a routine care real
life setting, but they also have the disadvantages associ-
ated with retrospective study designs, such as the dan-
ger of confounding.

Classification

Definition

In statistics classification is a procedure in which indi-
vidual items are placed into groups based on quanti-
tative information on one or more variables inherent
in the items and based on a training set of previous-
ly labeled items. All classification methods are solving
one of three related problems: to find a map of a fea-
ture space (which is typically a multi-dimensional vec-
tor space) to a set of labels, to consider classification
as an estimation problem and to estimate the class-con-
ditional probabilities and then use Bayes’ rule to pro-
duce the class probability as in the second problem.
Examples of classification algorithms include: linear
classifiers (Fisher’s lineardiscriminant,Logistic regres-
sion, NaiveBayesclassifier, Perceptron), quadratic clas-
sifiers, k-nearest neighbor, decision trees, neural net-
works, Bayesian networks, etc. Statistical classification
algorithms are typically used in pattern recognition sys-
tems.

Classification
and Prediction Statistical Methods

Synonyms

Multivariate statistical methods; Multivariate statisti-
cal analysis; Multivariate data analysis; Multivariable
statistics

Definition

Classification and prediction statistical methods exam-
ines the simultaneous effect of multiple variables. Tra-
ditional classification of multivariate statistical methods
is based on the concept of dependency between vari-
ables. If an interest centers on the association between
two sets of variables, where one set is the realiza-
tion of a dependent variable (or variables) and the
other set is the realization of a number of indepen-
dent variables, then the appropriate class of techniques
would be those designated as dependence multivariate
methods. If interest centers on the mutual association
across all variables with no distinction made among
variable types, one uses interdependence multivariate
methods. Examples of dependence multivariate meth-
ods are � multiple regression, � discriminant analy-
sis, logistic regression (� logistic regression analysis),
� proportional hazards regression (Cox’s regression),
� loglinear analysis, � canonical correlation analysis,
multivariate analysis of variance and covariance, path
analysis, and structural equation modeling. Examples
of interdependence methods include � principal com-
ponent analysis, � factor analysis, � cluster analysis,
multidimensional scaling, and correspondence analy-
sis.

Cross-References

� Multivariate Statistics

Clean Water

� Drinking Water

http://en.wikipedia.org/wiki/FisherT1	extbackslash %27s_linear_discriminant
http://en.wikipedia.org/wiki/FisherT1	extbackslash %27s_linear_discriminant
http://en.wikipedia.org/wiki/FisherT1	extbackslash %27s_linear_discriminant
http://en.wikipedia.org/wiki/Naive_Bayes_classifier
http://en.wikipedia.org/wiki/Naive_Bayes_classifier
http://en.wikipedia.org/wiki/Naive_Bayes_classifier


120 Client Interviews

Client Interviews

Definition

Client interviews are the process of meeting with
a client to gather information. Client interviews can
have many purposes such as gaining an understanding
of the client’s business, discussing and addressing any
client concerns or service related issues, and identifying
and capitalizing on opportunities to generate addition-
al business from the client. In contrast, client surveys
are the process of assessing a client’s satisfaction with
the service they receive. The service provider, anoth-
er member of the service provider’s organization, or an
outside consultant can conduct a client survey in writ-
ing, by telephone, or in person.

Climacteric Period

� Menopause

Climacterium

� Menopause

Climate Change

Synonyms

Global climate change

Definition

Climate change refers to the variation in the Earth’s
global climate or in regional climates over time. These
changes may come from natural processes on the Earth,
from changes of external factors (such as variations
in solar radiation, the earth’s orbit, and emission of
greenhouse gases), or may be caused by human activi-
ties. The most important anthropogenic factors are CO2

emissions from fossil fuel combustion, aerosols, land
use, ozone depletion, and deforestation. The conse-
quences of climate change on human health are related
to changes in temperature, extreme � weather condi-
tions, air pollution (� air quality and pollution), short-
ages in water and food supply, changes in the biodiver-
sity of vectors of infectious diseases, and increased risk

of traumas, injuries, and related health effects (� cli-
mate and microclimate).

Climate and Microclimate

BRANKO JAKOVLJEVIĆ

Institute of Hygiene and Medical Ecology, Faculty of
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bra@beotel.yu

Synonyms

Weather; Atmospheric condition; Indoor climate

Definition

Weather is the condition of the atmosphere at a certain
point of time or in a short period of time. It is char-
acterized by several meteorological elements, such as
temperature, air pressure, air velocity, and air humidity,
and their interactions. On the other hand, climate can be
understood as the average state of the atmosphere and
the associated characteristics of the underlying land or
water in a particular region, usually spanning at least
several years. The term � microclimate can be used to
describe an atmospheric zone indoors or an indoor cli-
mate, i. e. the condition of the air in a certain closed
space.

Basic Characteristics

Climate Elements and Human Health

Atmospheric Pressure Atmospheric pressure is the
pressure above any area in the Earth’s atmosphere and
is caused by the weight of air. Atmospheric pressure
at sea level equals 760 mmHg (101.3 kPa or 1 atm),
and it decreases with increasing altitude, by approxi-
mately 10 kPa per kilometer for the first few kilometers
above the surface. Effects on humans occur due to the
decrease in partial pressure of oxygen and the subse-
quent decrease in oxygen concentration in the blood.
Healthy persons do not usually feel smaller changes
of atmospheric pressure (± 2 kPa or ± 20 mbar), but
some sensitive persons experience mood changes. Up
to an altitude of 2500 m, most people do not experi-
ence any problems. � Altitude sickness or mountain
sickness usually occurs at altitudes of 2500 – 3000 m,
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with the following symptoms: headaches, sleepless-
ness, excitability, breading difficulties, regurgitation,
and peripheral edema. Pulmonary edema occurs in
mountain climbers exposed to extreme physical efforts
and has high lethality. At higher altitudes, physiological
functions are highly suppressed and loss of conscious-
ness occurs; over 7000 m, survival is impossible.
Within an occupational setting, there is one medical
condition related to extreme change of atmospheric
pressure – � caisson disease or decompression sick-
ness. It may occur among caisson workers, miners,
or professional divers when coming to the surface
from atmospheric overpressure to normal pressure. This
causes inert gases (mainly nitrogen), which are normal-
ly dissolved in body fluids and tissues, to come out of
physical solution and form gas bubbles in blood and
tissues. Symptoms are “the bends” (joint pain) in shoul-
ders and knees, headache, visual disturbances, extreme
fatigue, lack of strength, breathing difficulties (“the
chokes”), and in some cases cardiovascular collapse,
unconsciousness, and paralysis.

Air Temperature Individuals have their own zone
of comfort regarding air temperature, which is strong-
ly dependent on air humidity. Unprotected exposure
to extremely high or low temperatures leads to certain
conditions and even irreversible consequences.
Thermal comfort is a feeling of satisfaction with the
indoor climate, either in an occupational or living set-
ting. In the state of thermal comfort, the process of ther-
moregulation is balanced. Thermal comfort depends on
all indoor climate parameters – air temperature, humid-
ity and velocity, and heat radiation, as well as on indi-
vidual characteristics, intensity of physical activity, and
clothing – all of these being especially important in an
occupational setting. In order to achieve thermal com-
fort, recommended values of microclimate parameters
in an occupational setting were established. Despite dif-
ferences between various countries, the recommended
indoor temperature range from 20 – 24°C in winter to
23 – 26°C in summer; relative air humidity should be
40 – 65% and indoor air velocity < 0.2 m/s in winter or
< 0.3 m/s in summer.
Excessive exposure to heat leads to several emergen-
cy states: � heat cramps (caused by loss of salt from
heavy sweating), � heat exhaustion, which is a disor-
der of the small venous blood flow in the peripheral
circulation that is caused by dehydration; this can fur-

ther progress to heat stroke, the most serious of the
three. � Hyperthermia (hyperpyrexia), also referred to
as heat stroke or sunstroke, is an acute condition which
occurs when the body produces or absorbs more heat
than it can dissipate. The process of thermoregulation is
inhibited, which can cause shock, brain damage, organ
failure, and even death. Symptoms include confusion,
headaches, and low blood pressure, leading to possi-
ble fainting or dizziness. The skin is pale or bluish,
and the subject complains of chills and trembling. Some
victims, especially young children, may suffer convul-
sions.
Exposure to cold leads to � frostbites – damage to
the skin and underlying tissues of peripheral parts
of the body (fingers, nose, and ears) due to impair-
ment of circulation. � Hypothermia is a medical con-
dition in which the victim’s core body temperature
has dropped significantly below normal and normal
metabolism begins to be impaired. Symptoms include
ataxia, confusion, cold skin, gray complexion, periph-
eral cyanosis, shivering, tremor, weakness, and rapid
breathing and heart rate, which slow and weaken as
temperature decreases, leading to death.

Air Humidity Humidity is the concentration of water
vapor in the air. Air humidity is strongly but inverse-
ly correlated to air temperature – with an increase of
temperature, humidity decreases. When air temperature
equals 20°C, air can maximally contain 17.3 g/m3 of
water – air is said to be saturated with water, and rel-
ative air humidity is 100%. Humidity of 50% means
that the air contains only half of the maximum possi-
ble quantity of water vapor at a certain temperature. An
optimal relative humidity of 40 – 60% is recommended
indoors, similar to German standards, 30 – 65%.
Humidity that is too high hinders the thermoregula-
tion process due to cessation of evaporation. High air
humidity in combination with high ambient tempera-
ture leads to heat stroke. At that moment, the pressure
of water vapor in the air becomes similar to the pres-
sure of sweat on the skin (around 40 mmHg), so that
the sweat cannot be evaporated, and it streams down the
body. This is a physiologically useless process, leading
to severe dehydration, but can be impaired if exposed to
higher air velocity. High indoor humidity also impairs
air quality, such air is usually described as “stale”, or
“sultry”, and it stimulates fungal infestation on walls,
ceilings, and floors.
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Humidity that is too low leads to drying of the mucosa,
impairment of pulmonary clearance and increase of
electrostatic charge of some artificial fibers and mate-
rials. High air temperature in combination with low air
humidity leads to dehydration and heat exhaustion.

Air Velocity As previously mentioned, air velocity
is an important microclimate parameter, since it has
a great influence on convection – a process involved
in thermoregulation. At an air temperature of 20°C,
heat dissipation is performed predominantly by heat
radiation (61%), and convection (26%), and least by
evaporation (13%). With a temperature increase (i. e.
36°C), convection and radiation stop and thermoregula-
tion is maintained by evaporation. The evaporation rate
reduces after a few hours, probably due to some kind of
exhaustion of sweat glands, but their reactivation is pos-
sible by cleaning the body, exposure to wind, or addi-
tional physical activity. Physiologically, the parts of the
body most sensitive to air spreading are the neck and
lower back.
When the air temperature is high, draught occurs at
stronger air velocities. However, when the temperature
is low, the air cools on the cold windows and flows
down the walls and along the floor, so that draught
occurs even at lower air velocities.

Global Climate Change
and its Public Health Importance

Today, human activities have led to alterations of the
world’s climate. Change in world climate influences
the functioning of many ecosystems and their member
species, and likewise, a great impact on human health
would be expected.
One of the most disastrous consequences of human
activities is the “� greenhouse effect” – a global warm-
ing effect caused by uncontrollable emission of ener-
gy-trapping gases, such as carbon dioxide (mostly from
fossil fuel combustion and forest burning), methane
(from irrigated agriculture, animal husbandry, and oil
extraction), nitrous oxide, and various human-made
halocarbons. Natural sources of these gases have a min-
imal influence on the occurrence of the problem, since
they have been overwhelmed by emissions from human
activities.
It is already well known that the global temperature
on the Earth has increased by 0.6 ± 0.2°C since the

first systematic meteorological measurements in 1861.
The sea level has increased by 10 – 20 cm in the last
century, as has the temperature of the tropical oceans.
Furthermore, the snow layers on the North Pole and
mountain glacial ice have decreased by 10%, and the
average duration of ice layers on lakes and rivers has
decreased by 14 days. Other evidence of � climate
change includes the fact that rainfalls over the North
Pole have decreased by 0.5 – 1% per decade, but on the
other hand have increased in subtropics latitudes, lead-
ing to devastating droughts in Africa and Asia. In the
Pacific Ocean, the long-lasting and intensive tempera-
ture abnormalities have resulted in the occurrence of El
Niño events, with adverse consequences on agriculture,
forests, many ecosystems, and human health.
Another important issue that is not part of global cli-
mate change is stratospheric � ozone depletion. There
are, however, several recently described interactions
between ozone depletion and greenhouse gas-induced
warming. It is well known that depletion of the ozone
layer leads to an increase in UV radiation on Earth,
and, consequently, there is a significant increase in
the incidence of skin cancer (melanoma and other
types). However, ultraviolet radiation exposure also
causes immunosuppression that, in combination with
other factors, could influence patterns of infectious dis-
ease, and the occurrence and progression of various
autoimmune diseases. Finally, there is a wider, eco-
logical, dimension to consider. Since ultraviolet radia-
tion impairs the molecular chemistry of photosynthesis
both on land (terrestrial plants) and at sea (phytoplank-
ton), this could affect world food production, and thus
contribute to nutritional and health problems in food-
insecure populations.
Consequences on human health cannot be easily pre-
dicted, since climatic influences on health are mod-
ulated by interactions with other ecological process-
es, social conditions, and adaptive policies. However,
it is expected that climate change will lead to several
effects:
• Temperature-related illness and death – episodes of

extreme heat already pose a health threat around
the world, and the Centers for Disease Control and
Prevention have reported an increase in heat-related
mortality rates in recent years in the United States.
The populations at risk of temperature-related deaths
are residents of urban areas, the elderly, young chil-
dren, the poor, and people who are bedridden, on
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certain medications, or who have certain underlying
medical conditions;

• Extreme � weather related health effects – direct
health impacts of extreme weather events such
as hurricanes and floods are injuries and deaths,
but indirect impacts occur as a consequence of
changes in ecosystems and/or changes in public
health infrastructures – such as the availability of
food, safe drinking water, and other hygienic issues
such as waste disposition, insect and rodent invasion,
unavailability of medical help, etc.;

• Air pollution-related health effects – climate change
affects exposure to air pollutants by affecting weath-
er and pollution concentrations; affecting both natu-
ral sources and human-caused emissions; and chang-
ing the distribution and types of airborne allergens;

• Vector-borne and rodent-borne diseases – global
warming will affect the abundance and distribution
of disease vectors. Some vector populations may
expand into new geographic areas, such as malar-
ia, dengue, plague, and viruses causing encephalitic
syndromes;

• Effects of food and water shortages – climate change
will affect food systems in several ways – a direct
effect will be lower crop production, due to changes
in rainfall leading to drought or flooding, or warmer
or cooler temperatures leading to changes in the
length of growing season; an indirect effect will be
changes in markets, food prices, and supply chain
infrastructure.

The analysis and forecasts made by the World Health
Organization suggest that climate change will bring
some health benefits, such as lower cold-related mor-
tality and greater crop yields in temperate zones, but
these will be greatly outweighed by increased rates
of infectious diseases and malnutrition concentrated
in poorer populations in tropical/subtropical countries
where the most sensitive climate-related health out-
comes (diarrhea, malaria, and malnutrition) are already
common and where vulnerability to climate effects is
greater. This means that Africa, with the lowest emis-
sion of greenhouse gases, could suffer the greatest
health impact.
It is, however, possible that our predictions are too
much terrifying. One must take into consideration the
possible adaptation of humans and other ecological
systems, which will moderate harmful consequences.
From the public health point of view, health impacts

will be strongly influenced by local environmental con-
ditions and socio-economic circumstances, as well as
by social, institutional, technological, and behavioral
adaptations taken to reduce the full range of threats to
health.

Cross-References

� Altitude Sickness
� Caisson Disease
� Climate Change
� Frostbites
� Greenhouse Effect
� Heat Cramps
� Heat Exhaustion
� Hyperthermia
� Hypothermia
� Microclimate
� Ozone Depletion
� Weather
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Definition

The term clinical epidemiology is derived from its two
parent disciplines: clinical medicine and epidemiology.
In general, it could be defined as the application of the
logical and quantitative concepts and methods of epi-
demiology to the practice of clinical medicine (Fletcher
et al. 1996). Sackett et al. state that clinical epidemiol-
ogy is “a basic science of clinical medicine” (Sackett et
al. 1991).

Basic Characteristics

The main objective of clinical epidemiology is to devel-
op and apply methods of clinical observation that will
lead to the making of correct decisions about the care
of patients. Fletcher et al. pointed out that clinical
medicine and epidemiology began together, and that
the founders of epidemiology were mainly clinicians
(Fletcher et al. 1996).

Scope of Clinical Epidemiology

There are many questions addressed by clinical epi-
demiology: Is the patient sick or well? How accurate
are the tests used to diagnose disease? How does treat-
ment change the course of disease? How much will care
cost? Keeping in mind these questions, the main scope
of clinical epidemiology comprises definitions of nor-
mality and abnormality, accuracy of diagnostic tests,
prognosis, treatment results, prevention in clinical prac-
tice, cost analysis, etc. (Sackett et al. 1991).

The clinical events of primary interest in clinical epi-
demiology are the different health outcomes, known as
the five Ds: disease, death, disability, discomfort, and
dissatisfaction. They are the events that clinicians try to
understand, predict, interpret and change (Fletcher et al.
1996).

Normality vs. Abnormality

The first priority in any clinical consultation is to deter-
mine whether the patient’s symptoms, signs or diag-
nostic test results are normal or abnormal. This is nec-
essary before further action can be taken. It would be
easy if there were always a clear distinction between the
frequency distributions of observations on normal and
abnormal people. This is very rarely, except in genetic
disorders, determined by a single dominant gene.
Three types of criteria have been used to help clinicians
make practical decisions:
a) Normal as common (the criterion usually used in

clinical practice is to consider frequently occurring
values as normal and those occurring infrequently as
abnormal).

b) Abnormality associated with disease (the criterion
is based on the distribution of observations for both
healthy and affected people, and attempts to define
a cut-off point that clearly separates the two groups).

c) Abnormal as treatable (the criterion is based on evi-
dence from randomized controlled trials, which indi-
cate the level which treatment does more good than
harm).

Accuracy of Diagnostic Tests

The first objective in a clinical situation is to diag-
nose disease, i. e. the purpose of diagnostic testing is
to help in confirming possible diagnoses suggested by,
for example, demographic characteristics and clinical
symptoms. A disease may be either present or absent
and a test result either positive or negative. In two
of these combinations a test will have given correct
answers (true positive and true negative). On the oth-
er hand, the test has been misleading if it is positive
when the disease is absent (false positive) or negative
when the disease present (false negative) (Fletcher et
al. 1996).
Of particular importance are a test’s sensitivity and
specificity, as well as positive and negative predictive
values. � Sensitivity is defined as the proportion of
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patients with the disease who have a positive test for the
disease. � Specificity is the proportion of patients with-
out the disease who have a negative test. All diagnostic
tests must be compared to a � gold standard for the dis-
ease. It is an ideal test when both sensitivity and speci-
ficity are 100%. Some typical gold standards include
blood culture for bacteremia, biopsy for tumors, etc.
� Positive predictive value is the probability of disease
in a patient with abnormal test results. � Negative pre-
dictive value is the probability of a patient not having
a disease when the test result is negative. Predictive val-
ue of a test is determined by both sensitivity and speci-
ficity, as well as by prevalence of disease in population
being tested (Mayer 2004).

Natural History and Prognosis

The term � natural history refers to stages of a disease,
which include pathological onset, presymptomatic
stage (from the onset of pathological changes to the first
appearance of symptoms or signs), and finally, the stage
when disease is clinically obvious. In other words, nat-
ural history is the evolution of disease without medical
and paramedical interventions. Detection and treatment
at any stage can alter the natural history of the disease.
� Prognosis is the prediction of the course of disease
and is expressed as probability that a particular event
will occur in the future. Knowledge of the likely prog-
nosis is helpful in determining the most useful treat-
ment. Prognosis of disease can be express as case fatal-
ity ratio (for acute diseases), and survival rate (or proba-
bility) (for chronic diseases). Characteristics that relate
to the likelihood of survival are referred to as favor-
able and unfavorable prognostic factors. (Greenberg et
al. 2004).

Treatment

An important question in clinical epidemiology is how
treatment changes the course of disease. Usually, the
effects of treatment are less obvious and most interven-
tions require research to establish their effects. In this
situation randomized controlled trial is the method of
choice for measuring efficacy and effectiveness. � Effi-
cacy addresses the extent to which the intervention pro-
duces its effect under ideal conditions. � Effective-
ness addresses the extent to which the intervention pro-
duces its intended effect in a real-word setting. Final-
ly, � efficiency reflects a situation in which resources

used to provide a specific intervention of known effi-
cacy and effectiveness are minimized (van Gijin, Ver-
meulen 2001).

Clinical Decision Making

Recently, methods for quantitative decision making
have been introduced in medicine. The most common-
ly used strategies include decision analysis, cost effec-
tiveness analysis, and cost benefit analysis. These meth-
ods explicitly define important factors in decision mak-
ing and the consequences; probabilities are assigned to
events and numbers to value judgments, such as quality
of life.
In � decision analysis, “one sets out alternative courses
of action and then calculates which choice is likely to
result in the most valued outcome, based on estimates of
probability for each branch in the sequences of events
and judgments about the relative value of the possi-
ble outcomes” (Fletcher et al. 1996). The basic steps in
decision analysis are: a) creation of a decision tree, b)
assignment of probabilities to chance nodes, c) assign-
ment of utilities to the outcomes, d) calculation of the
expected utilities, e) selection of choice, and f) sensitiv-
ity analysis.
A � cost-effectiveness analysis is a method of evalua-
tion in which cost (i. e. inputs) and consequences (i. e.
outputs) of treatment or a health care program are sys-
tematically assessed, with the aim of assigning explic-
it values to new and existing technologies and health
care programs and to improve resource allocation. In
� cost-benefit analysis, both cost and benefits of alter-
native options of action are expressed in terms of money
(Gold et al. 1996).

Cross-References

� Cost-Benefit Analysis
� Cost-Effectiveness Analysis
� Decision Analysis
� Effectiveness
� Efficacy
� Efficiency
� Gold Standard
� Natural History
� Prognosis
� Screening
� Sensitivity
� Specificity
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Clinical Guideline

Synonyms

Clinical practice guideline; Medical guideline

Definition

A clinical guideline is a document to guide decisions
in specific areas of health care. They briefly identi-
fy and summarize the most current data about preven-
tion, diagnosis and therapy of particular diseases and
define all relevant decision options with their respective
health outcomes including a risk-benefit and cost anal-
ysis. By helping health professionals in deciding which
treatment to use, guidelines aim to improve the quali-
ty of care delivered as well as to standardize medical
care, to reduce risks and to enhance � cost-efficien-
cy. This approach to decision making by using clini-
cal guidelines entered the medical world in 1990. In
almost all developed health care systems clinical guide-
lines are produced at a national or international level by
medical associations or governmental bodies, based on
the current state of knowledge and clinical experience.
Many countries have a clearinghouse for clinical guide-
lines that maintains a reference catalog of all the high
quality guidelines published by the different organiza-
tions.

Clinical Informatics

Definition

Clinical informatics is a branch of � medical infor-
matics. Clinical informatics use the methods of medi-
cal informatics to support the management of patients
using an interdisciplinary approach, including clinical
and information sciences.

Clinical Information

� Medical Information

Clinical Knowledge

� Medical Knowledge

Clinical Pathways

Synonyms

Critical pathways; Integrated care pathways

Definition

Clinical pathways systematically plan and follow up an
integrated care program focussed on patients. Clinical
pathways have entered the medical world in the 1990s
during the introduction of the concept of � integrated
health care. They are designed to provide a standard
treatment protocol in postoperative management with
the aim to enhance the quality of care and optimize
the use of resources. The definition of clinical pathways
includes explicit statements of the key elements of care
based on evidence, best practice of a multidisciplinary
care team and patient expectations.

Clinical Practice Guideline

� Clinical Guideline

Clinical Protocol

� Treatment Protocol
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Clinical Relevance

� Statistical vs. Clinical Significance

Clinical Research

� Health Research
� Health Research and Indigenous Health

Clinical Studies

Synonyms

Clinical trials; Medical research

Definition

A clinical trial is a type of research which studies
diagnostic, preventive or therapeutic measures in large
groups of people, designed to demonstrate a specific
generalizable response against a background of individ-
ual biological variation (for example, new vaccines and
medicinal drugs, before being approved for general use,
must be tested on human subjects).

Cross-References

� Clinical Trials

Clinical Trials

Synonyms

Clinical studies; Medical research

Definition

A clinical trial is a type of research study. The most
commonly performed clinical trials evaluate new drugs,
medical devices, biologicals or other interventions on
patients in strictly scientifically controlled settings, and
are required for regulatory authority approval of new
therapies. Trials may be designed to assess the safe-
ty and efficacy of an experimental therapy, to assess
whether the new intervention is better than standard
therapy, or to compare the efficacy of two standard or
marketed interventions. The trial objectives and design
are usually documented in a clinical trial protocol.

Cross-References

� Clinical Studies

Clinical Trials, Register

Definition

In September 2004, the members of the International
Committee of Medical Journal Editors (ICMJE) pub-
lished a joint editorial aimed at promoting registration
of all clinical trials. Since 2005, a trial can only be con-
sidered for publication if it has been registered before
enrollment of the first patient. The purpose of a clinical
trials registry is to promote the public good by ensuring
that everyone can find key information about every clin-
ical trial, and it has the principal aim of shaping medical
decision-making.

Clonogenic

� Clonogenicity

Clonogenicity

Synonyms

Clonogenic

Definition

Clonogenicity refers to the stem cell’s characteristic of
self-renewal. By replicating itself, a single stem cell
can give rise to a colony of genetically identical cells.
The confirmation of a cell’s clonogenicity is generally
assumed to be the verification of its stemness. In this
respect, clonogenicity is a cell’s property and does not
refer to artificial genetic or cloning manufacturing.

Clostridium botulinum Infection

Synonyms

Botulism; Botox-Infection
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Definition

The anaerob, spore-building bacterium Clostridium
botulinum produces a dangerous toxin called botulin-
toxin or just botulin. Only 0,1µg of botulin is lethal.
Clostridium botulinum can be found in decayed food,
most often in cans which appear blown out. Spores of
the bacterium can also be present in honey. After inges-
tion these spores are activated in the bowel. As the
spores can be very dangerous for babies, honey should
not be fed during the first year of life. Due to the fact
that botulism is an intoxication, the infection cannot be
transmitted from one individual to another. The toxin
leads to paralyses of muscles; if the course is severe
and the cardiac muscle and the breathing muscles are
concerned, the outcome may be lethal. As long as the
toxin is circulating freely in the blood stream, it can be
neutralized by antitoxins.

Clostridium perfringens Infection, Enteral

Synonyms

Food intoxication by Clostridium perfringens; Food
poisoning by Clostridium perfringens; Enteritis necrot-
icans

Definition

Clostridium perfringens is an anaerobic, spore-building
bacterium, which can be present in the soil, in water,
dust, food or in the intestines of humans and animals.
Food at risk of contamination is heated meat, oysters
and other seafood. Clostridium perfringens produces
toxins (exotoxins) of the serotypes A, B, C, D and E.
Serotype C causes food poisoning, which is also called
enteritis necroticans. The symptoms are stomach ache,
nausea, vomiting and diarrhea. In most cases the course
of the intoxication is moderate, with the symptoms van-
ishing within 24–48 hours.

Clothing Lice

� Body lice

Cluster Analysis

Definition

A cluster analysis (CA) is a multivariate unsupervised
learning statistical technique that divides units of obser-
vations into similar groups, i. e. determines a classifica-
tion or taxonomy from multiple measures of a set of
objects or subjects. In CA, as opposed to other clas-
sification techniques (e. g., � discriminant analysis or
� logistic regression analysis), groups are not a priori
defined. CA is an exploratory data analysis tool that
aims to sort different objects or subjects into groups
in a way that the degree of association between two
objects is maximal if they belong to the same group and
minimal otherwise. Given the above, CA can be used to
discover structures in data without providing an expla-
nation/interpretation. For example, the clustering of dif-
ferent signs and symptoms of diseases is done before
a meaningful description of the differences between
diseases is possible. Specific types of cluster analysis
methods are Joining (Tree Clustering), Two-way Join-
ing (Block Clustering), and K-means Clustering. The
purpose of Tree Clustering is to join objects into suc-
cessively larger clusters using some measure of simi-
larity or distance. In Block Clustering, both cases and
variables are joined together with the expectation that
they both simultaneously contribute to the uncovering
of meaningful patterns of clusters. The method of K-
means Clustering, in contrast to the previous two meth-
ods, starts with a fixed number of (desired or hypothe-
sized) k clusters, and its aim is to assign observations to
those clusters so that the means across clusters (for all
variables) are as different from each other as possible.

Cluster-Forming Cocci

� Staphylococcus aureus

Clustering Algorithms

Definition

An algorithm that groups genes that have similar
expression profiles together and produces a cladogram
for similarity. Often, genes that occur in the same clus-
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ter are inferred to behave similarly, whether functional-
ly or being controlled by similar processes.

Cochrane, Archibald

Definition

Professor Archibald Leman Cochrane (1908–1988) was
born in Kirklands, Galashiels, Scotland. He qualified
in 1938 at University College Hospital, London, and
joined the Medical Research Council’s Pneumoconiosis
Unit at Llandough Hospital, a part of Cardiff Universi-
ty School of Medicine, in 1948. Here he began a series
of studies on the health of the population of Rhondda
Fach – studies which pioneered the use of randomized
controlled trials (RCTs). His ideas eventually led to the
development of the Cochrane Library database of sys-
tematic reviews, the establishment of the UK Cochrane
Centre in Oxford, and the international Cochrane Col-
laboration.

Cochrane Central Register
of Controlled Trials (CCTR or CENTRAL)

Definition

The CCTR (formerly Cochrane Controlled Trials Reg-
ister) is a bibliographic database of definitive controlled
trials. These controlled trials have been identified by the
distinguished contributors to the Cochrane Collabora-
tion. They and others, as part of an international effort
to search the world’s health care journals (and other
sources of information) systematically, have combined
results to create an unbiased source of data for system-
atic reviews. Because it has been shown that existing
bibliographic databases are inadequate for the identi-
fication of all relevant studies, the Cochrane Collab-
oration embarked upon this formidable task in coop-
eration with the National Library of Medicine (NLM)
in Washington, DC (USA) who produce MEDLINE,
and Elsevier (Amsterdam, the Netherlands) who pro-
duce EMBASE. The CCTR contains over 300,000
bibliographic references to controlled trials in health
care.

Cochrane Collaboration

Synonyms

Database of systematic reviews; Cochrane library

Definition

The Cochrane Collaboration is an international, inde-
pendent, non-profit organization, dedicated to making
up-to-date, accurate information about the effects of
healthcare readily available worldwide. It produces and
disseminates � systematic reviews of healthcare inter-
ventions, and promotes the search for evidence in the
form of clinical trials and other studies of interven-
tions. The Cochrane Collaboration was founded in 1993
and named for the British epidemiologist, Professor
Archibald Leman Cochrane.

Cochrane Database
of Methodology Reviews (CDMR)

Definition

The broad intention of the CDMR is to include all
published reports of empirical studies of methods used
in reviews, as well as methodological studies that are
directly relevant to reviews, such as empirical stud-
ies of the association between research methods and
bias in randomized controlled trials. Details of ongo-
ing methodological research are also included, together
with books, conference proceedings, and special jour-
nal issues devoted to the topic of � systematic reviews
and � meta-analysis.

Cochrane Database
of Systematic Reviews

Definition

The Cochrane Database of Systematic Reviews
includes the full text of the regularly updated system-
atic reviews of the effects of healthcare prepared by
the Cochrane Collaboration. The reviews are present-
ed in two forms: complete reviews (regularly updat-
ed Cochrane Reviews, prepared and maintained by
Collaborative Review Groups) and Protocols (Proto-
cols for reviews currently being prepared. Protocols are
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the background, objectives, and methods of reviews in
preparation). The database is produced by the Cochrane
Collaboration – an international network of individuals
and institutions committed to preparing, maintaining,
and disseminating systematic reviews of the effects of
health care. In pursuing its aims, the Cochrane Collab-
oration is guided by six principles: collaboration, build-
ing on people’s existing enthusiasm and interests, mini-
mizing duplication of effort, avoidance of bias, keeping
up-to-date, and ensuring access.

Cochrane Library

Synonyms

Database of systematic reviews; Evidence based
medicine database

Definition

The Cochrane Library consists of a regularly updated
collection of EBM databases, including The Cochrane
Database of Systematic Reviews – the major prod-
uct of the Collaboration, which is published quarterly.
Cochrane Review Groups are composed of healthcare
professionals from around the world who share an inter-
est in developing and maintaining systematic reviews
relevant to a particular health area.
The major bibliographic databases cover less than half
the world’s literature and are biased towards English
language publications. Of the evidence available in the
major databases, only a fraction can be found by the
average searcher. Textbooks, editorials, and reviews
which have not been prepared systematically may be
unreliable. Much evidence is unpublished, but unpub-
lished evidence may be important. More easily acces-
sible research reports tend to exaggerate the benefits
of interventions. The Cochrane Library solves many
of these problems and is published on a quarterly
basis. Databases included in The Cochrane Library
are The � cochrane database of systematic reviews
(as described above), The � database of abstracts
of reviews of effects, The � cochrane central regis-
ter of controlled trials (CENTRAL), The � cochrane
methodology register, The � NHS economic evaluation
database, The Health Technology Assessment Database
and The � cochrane database of methodology reviews
(CDMR).

Cross-References

� Cochrane Collaboration

Cochrane Methodology Register

� Cochrane Database of Methodology Reviews
(CDMR).

Cochrane Review Groups

Definition

Review Groups are composed of persons from around
the world who share an interest in developing and
maintaining systematic reviews relevant to a particular
health area. Groups are coordinated by an editorial team
who edit and assemble completed reviews into modules
for inclusion in The Cochrane Library.

Cochran’s Q Test

Definition

A nonparametric test examining change in a dichoto-
mous variable across more than two observations.

Code of Conduct

Definition

The “Code of Conduct for medical and health web
sites” is a voluntary code of conduct developed by an
international organization, HON (“Health On the Net”).
The owners of medical and health-related websites who
sign this code are obliged to follow some basic guide-
lines for the distribution of reliable � medical informa-
tion.

Coded Data

Definition

An individual is given a number and all that individual’s
data is encoded under that number so that the individual
cannot be recognized. Data are then collated, analyzed
and reported on without the specific individual being
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identified. Usually there is only one person who can
link the code to the person to whom the data belongs.
This system is used to keep a high level of � confiden-
tiality.

Code of Ethics

Definition

A code of ethics clarifies the � ethical principles that
are followed in a specific field. In this context we refer
to the Code of Ethics for Public Health, formally adopt-
ed by the American Public Health Association in 2002.
It is the first broadly accepted document of its kind.
It lists the 12 principles of the ethical practice of pub-
lic health, 11 values which inspired the principles, and
includes some notes to better understand them. The
code is not meant to provide clear solutions to convo-
luted ethical issues. It does, however, provide a list of
values (� ethical values) and principles that should be
considered in discussions and it makes clear to popu-
lations and communities the ideals of the public health
institutions that serve them.

Coding Sheet

Definition

The coding sheet is used to collect information from the
primary research reports. Information about primary
research included on research synthesis coding sheets
can be classified into seven categories: 1) Report iden-
tification: in this part, the synthesist retrieves informa-
tion concerning the background characteristics of the
research report itself. 2) Setting of the study: place were
the study was conducted. 3) Subjects: characteristics
of the participants included in the primary research.
4) Methodology: in this part, the synthesist retrieves
information concerning study design used in the prima-
ry research. 5) Treatment characteristics: the synthe-
sist will need to describe carefully the details of how
the independent variables were manipulated or mea-
sured. 6) Statistical outcomes or effect sizes: relevant
outcomes should be retrieved, which should be mea-
sured to determine � effectiveness. 7) Coding process:
the coding sheet should be standardized to accommo-
date information about the main comparison of interest.

Co-Existing Diseases

Synonyms

Co-morbidities

Definition

Co-morbidities in medicine describe all other diseases
or disorders of an individual suffering from one prima-
ry disease. Co-morbidities are in this sense all illness-
es associated with the primary illness. Hypertension is
for example a co-morbidity of many primary conditions
such as diabetes, ischemic heart disease, and end-stage
renal disease.

Cross-References

� Co-morbidity

Cognitive Development

Synonyms

Cognitive transition; Cognitive maturation

Definition

Cognitive development during childhood and adoles-
cence includes the development of increased knowl-
edge, multi-dimensional thinking, and the ability for
hypothetical reasoning (in adolescents).

Cognitive Learning Theory

� Cognitive Social Learning
� Social Learning Theory

Cognitive Maturation

� Cognitive Development

Cognitive Pre-Testing

Definition

A cognitive pre-test is a qualitative research method
used to improve the validity of survey questions before
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field work. Cognitive pre-testing comprises different
techniques to test the comprehensibility of questions
designed to translate scientific concepts into the every-
day language of the respondents. For this purpose, the
respondents can be prompted to explain (by probing),
circumscribe (by paraphrasing) or discuss (e. g. in focus
groups) their interpretation of the questionnaire con-
tent. In contrast to standard pre-testing, cognitive pre-
tests are not conducted under field conditions but in
more or less experimental settings. The results lead to
an improved wording of questions and thereby to more
valid and/or precise measurements. In cross-cultural
surveys (e. g. international or migrant surveys), cog-
nitive pre-testing can also be applied to evaluate the
translation of questionnaires from source to target lan-
guages.

Cognitive Social Learning

Synonyms

Cognitive learning theory

Definition

Cognitive social-learning theory proposes that rein-
forcements are not the sole determinants of behav-
ior, but that behavior changes with observation of oth-
ers. According to the cognitive social-learning theory,
the most important prerequisite for behavior change is
a person’s sense of self-efficacy or the conviction that
one is able successfully to execute the behavior required
to produce the desired outcome.

Cross-References

� Social Learning Theory

Cognitive Transition

� Cognitive Development

Cohort

Definition

A cohort (from the Latin cohors, plural cohorts; large
military unit) is a group of people from a given pop-

ulation who share a common characteristic or experi-
ence within a defined time period (e. g., are born, leave
school, are exposed to a drug or a vaccine, etc.). For
example, a group of people who were born in the year
1970 would form a birth cohort.
A prospective cohort study often tracks a cohort over an
extended period of time.

Cohort Studies

Synonyms

Observational studies

Definition

A cohort study is a form of longitudinal study used in
medicine and social science.
In medicine, a cohort study is usually undertaken to
obtain additional evidence to refute or support the exis-
tence of an association between a suspected cause and
disease. The cohorts are identified prior to the appear-
ance of the disease under investigation. The study
groups, so defined, are observed over a period of time
to determine the frequency of disease among them.
The main characteristic is that the study proceeds from
cause to effect. A cohort is a group of people who share
a common characteristic or experience within a defined
time period (e. g. are born, lose their job, or are exposed
to a drug or a vaccine, etc.).

Co-Insurance Rate

Definition

Co-insurance refers to the share of total medical spend-
ing which is borne by the beneficiary of health insur-
ance. The higher the co-insurance rate, the lower the
incentive problems due to � moral hazard – and the
higher the financial risk to the beneficiary of health
insurance.

Collaborative Initiatives

� Governmental Regulations
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Collective Bargaining Autonomy

� Tariff Autonomy

Collinearity

Definition

Collinearity is a high level of correlation within the set
of explanatory variables and is of special note in the
regression modeling situation. The collinearity (mul-
ticollinearity) existence affects the independence of
explanatory variables, and the precision of regression
coefficients estimates, as well. With multicollinearity,
the regression coefficient does not reflect any under-
lying effect of the variable on outcome, but rather
a marginal effect that depends on what other vari-
ables are included in the model. The identification of
collinearity could be done by computation of the vari-
ance inflation factor, by noting extremely large variance
of the regression coefficient estimate, and by substan-
tial difference between coefficient estimates from fitting
simple and a multiple regression models.

Colonization

Synonyms

Settlement

Definition

Colonization represents establishment of political con-
trol by one country over another. It also may be defined
as a settlement in a new country, formed by certain eth-
nic group, which is either fully or partly subject to the
state from which the settlers emigrated.

Colonization of Microorganisms

� Presence of Microorganisms

Combination Vaccination

Synonyms

Combined immunization; Combined vaccination

Definition

Immunization can be achieved by administering single
� vaccines – known as monovalent – or by a combi-
nation of different vaccines. Living vaccines may be
administered simultaneously without compromising the
success of the immunization. When living vaccines are
given over time, it is necessary to adhere to mini-
mum time intervals. The advantage of combined vac-
cinations – particularly in the case of basic immuniza-
tion – is that the number of injections is kept to a min-
imum, which increases its acceptance by the public.
The implementation of vaccination programs is great-
ly facilitated by the availability of combination vacci-
nations, especially in developing countries. The most
common combination vaccinations are the measles-
mumps-rubella (MMR) vaccine, the combination of
diphtheria and tetanus vaccines (TD or Td), and the 6-
fold combination of vaccines, most commonly admin-
istered to infants, against tetanus, diphtheria, polio, per-
tussis (whooping cough), Haemophilus influenza B and
hepatitis B.

Commercial Regulation

� Legal Regulation of Professions, Businesses, and
Products

Commitment

� Health Promotion Engagement
� Participation

Common Risk/Health Factor Approach

Definition

An approach that can be characterized by not being
focused on a single disease but on the improvement
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of health conditions for the whole population. A vari-
ety of common chronic diseases including oral diseases
have risk and health factors in common. An example is
smoking that affects heart disease, cancer and oral dis-
eases. On the other hand, a healthy diet promotes both
general and oral health.

Common Source Outbreak

Definition

This type of epidemic occurs when many people are
suddenly exposed to the same source of infection, lead-
ing to a clear increase in the incidence of disease. The
outbreak can be due to a point source, where people are
exposed to the same source over a relatively brief peri-
od of time, so that all cases occur within one � incuba-
tion period. This is the typical pattern of an outbreak of
food poisoning. If the duration of exposure is prolonged
(over a period of days, weeks, or longer), the epidemic
is called a “continuous common source epidemic”, and
the epidemic curve will have a plateau instead of a peak.

Communal and Industrial Waste

GORICA SBUTEGA-MILOŠEVIĆ, JELENA ILIC

Institute of Hygiene and Medical Ecology, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia
sbutege@drenik.net, jelenil@yahoo.com

Synonyms

Waste management; Recycling; Composting; Dispos-
al in landfills; Waste combustion; Rubbish; Trash;
Garbage

Definition

Waste is something that is left over or that it is no longer
needed, unwanted or undesired material which has lost
its apparent value to its owner.
Waste is defined by the Environment Protection Act
1970 as any matter prescribed to be waste and any mat-
ter, whether liquid, solid, gaseous, or radioactive, which

is discharged, emitted, or deposited in the environment
in such volume or manner as to cause an alteration of
the environment.

Basic Characteristics

Population growth, urbanization and industrialization
result in the formation and accumulation of various
types of wastes. Americans generate almost 208 mil-
lion tons of solid waste each year. Today, each one
of us generates about 4.3 pounds (2 kg) of waste per
day. Although many different methods of disposing of
garbage have been developed, there is really no abso-
lutely safe way to do the job.
Waste can cause pollution and impact upon our envi-
ronment if not properly managed. � Disposing of waste
that cannot be otherwise avoided, reused or recycled
(� recycling) also represents a waste of resources, a lost
opportunity and is a waste of money.
Now that the problem of illegal waste disposal, such as
illegal dumping, is becoming more and more serious,
the achievement of appropriate disposal is beyond the
reach of a single local government.
As our social economic activities become more and
more characterized by mass-production, mass-con-
sumption and mass-disposal, the increased volume and
diversification of wastes being disposed of raised the
nation’s concern about the burden they exert on the
environment and the environmental � pollution relating
to landfill wastes.
Waste can be divided into many different types. The
most common methods of classification is by their
physical, chemical and biological characteristics. One
important classification is by their consistency.
Solid wastes are waste materials that contain less than
70% water. This class includes such materials as house-
hold garbage, some industrial wastes, some mining
wastes, and oilfield wastes such as drill cuttings.
Liquid wastes are usually wastewaters that contain less
than 1% solids. Such wastes may contain high concen-
trations of dissolved salts and metals.
Sludge is a class of waste between liquid and sol-
id. Such wastes usually contain between 3% and 25%
solids, while the rest of the material is water dissolved
materials.
Federal regulations classify wastes into three differ-
ent categories. Non-hazardous are those that pose no
immediate threat to human health and the environment.
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Household garbage is included into this category. Haz-
ardous wastes are of two types: those that have com-
mon hazardous properties such as ignitability or reac-
tivity and those that contain liquid toxic components.
The last type of waste is entitled Special Wastes and is
very specific in nature. They are regulated by specif-
ic guidelines. Some examples would be � radioactive
wastes and � medical wastes.
Commercial and institutional, or industrial, waste is
often a significant portion of municipal solid waste,
even in small cities and suburbs. In contrast to most res-
idential waste, commercial material is usually collected
by the private sector, and municipalities have been slow
to target this area of recovery.
Across the country, many communities, businesses, and
individuals have found creative ways to reduce and bet-
ter manage Municipal Solid Waste (MSW) – more com-
monly known as trash or garbage – through a coor-
dinated mix of practices that include source reduc-
tion, recycling (including � composting), and disposal.
The most environmentally sound management of MSW
is achieved when these approaches are implemented
according to the EPA’s preferred order: source reduc-
tion first, recycling and composting second, and dispos-
al in � landfills or waste combustors last.
Nearly everything we do leaves behind some kind of
waste. Households create ordinary garbage. Industri-
al and manufacturing processes create solid and haz-
ardous waste. The Office of Solid Waste (OSW) reg-
ulates all this waste under the Resource Conservation
and Recovery Act (RCRA).
RCRA’s goals are to:
1. Protect us from the hazards of waste disposal
2. Conserve energy and natural resources by recycling

and recovery
3. Reduce or eliminate waste, and
4. Clean up waste, which may have spilled, leaked, or

been improperly disposed of.
Hazardous waste comes in many shapes and forms.
Chemical, metal, and furniture manufacturing are some
examples of processes that create hazardous waste.
RCRA tightly regulates all hazardous waste from “cra-
dle to grave.” RCRA also controls garbage and industri-
al waste. Common garbage is municipal waste, which
consists mainly of paper, yard trimmings, glass, and
other materials. Industrial waste is process waste that
comes from a broad range of operations. Some wastes
are managed by other federal agencies or state laws.

Examples of such wastes are animal waste, radioactive
waste, and medical waste.
� Waste management has become a constant preoccu-
pation, as it occurs throughout the living environment
and affects public health. Households, business centers,
industries, etc., are all confronted with waste problems.
Many countries all over the world in their various
departments of waste management and environmental
protection prepare projects and ecological surveys on
communal and industrial waste yards, report on their
influence on the environment, work out methods of safe
storage and transport of waste (including dangerous
ones), and prepare feasibility studies for infrastructure
investment.
Current laws direct polluters and municipalities on the
proper methods of waste disposal. Responsible authori-
ties are requested to set up management schemes adapt-
ed to given field conditions.

Cross-References

� Composting
� Disposing
� Landfill
� Medical Wastes
� Pollution
� Radioactive Wastes
� Recycling
� Waste Management
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Communicable Diseases

Synonyms

Contagious diseases; Infectious diseases; Transmissible
diseases

Definition

Communicable diseases are diseases caused by biolog-
ical agents (e. g. bacterium, virus, parasite) that can be
communicated from an infected person or animal to
another person or animal, meaning that they can easily
spread through direct or indirect contact. Direct contact
means person-to-person or animal-to-person contact or
close proximity. Indirect contact includes shared use of
contaminated instruments or materials. Communicable
diseases may be controlled through the use of protec-
tive measures against the many ways of transmission.
These measures include isolation of patients with cer-
tain diseases, use of antisepsis, vaccination, safe water
and food supply, sterile blood supply, waste disposal
and education of the population.

Communicable Diseases Control Law

� Infectious Diseases Control Law

Communication

Synonyms

Transmission; Transfer; Expression; Contact

Definition

Communication represents the exchange of thoughts,
messages, or information by speech, signals, writing,
or behavior. The act of communicating may be direct
and face-to-face (interpersonal communication) or indi-
rect and at a distance, using technical means such as
television, radio, cinema, books, newspapers, or maga-
zines (mass communication). The aim may be to inform
someone, or to warn, persuade, or give pleasure with
immediate effect. Communication also may be used for

long term purposes, such as the maintenance of cul-
tural identity. Usually we think of communication as
intentional process. However, it may occur unintention-
ally and be as important. For example, sweating may
be a sign of embarrassment, fear, or simply being over-
heated. Interpretation depends on the context in which
information is produced and received. The central role
that communication plays in all human life is indicat-
ed by the fact that it is a major area of interest in psy-
chology, sociology, anthropology, linguistics, and sev-
eral other disciplines.

Cross-References

� Interchange
� Social Relations

Communication Between Cultures

� Intercultural Communication

Communitarians

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Communitarians are
those who would stress social order and social con-
nectedness where individuals are parts of a communi-
ty. A basic question for communitarians is who decides
what is good for that community. One view is that every
community defines its own norms which should, then,
be respected. Things become complex when we try to
define “community”, since, at times, the term refers to
the majority within a group, leaving behind the interests
of the minority groups.

Community

Definition

A “community” may be a town or county in sparsely
populated areas; or it may be a neighborhood, work-
site, or school in more populous metropolitan areas. It
can also apply to groups of people not sharing a specif-
ic geographic association, but sharing social, cultural,
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political, or economic interests that link them togeth-
er. Community represents, ideally, a level of collective
decision making appropriate to the urgency and mag-
nitude of a health-related issue, the cost and complexi-
ty of the solutions implied, the local culture and tradi-
tions of shared decision making, and the sensitivity and
consequences of the actions required of people after the
decision is made.

Community Based Rehabilitation

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Definition

According to a Joint Position Paper of the Interna-
tional Labour Organization, the United Nations Edu-
cational, Scientific and Cultural Organization and the
World Health Organization, “Community based reha-
bilitation (CBR) is a strategy within general commu-
nity development for the rehabilitation, equalization of
opportunities and social inclusion of all people with dis-
abilities. CBR is implemented through the combined
efforts of people with disabilities themselves, their fam-
ilies, organizations and communities, and the relevant
governmental and non-governmental health, education,
vocational, social and other services.” This is a multi-
sectoral approach which comprises all governmental
and non-governmental services that provide assistance
to communities.

Basic Characteristics

Initiation of CRB

As stated by the WHO, there are about 600 million peo-
ple in the world with disabilities of various types and
degrees. It is estimated that 80% of those disabled peo-
ple live in low income countries with the majority of the
disabled people being poor. One of the greatest chal-
lenges of disabled people therefore is basic survival,
especially for those who live in low-income countries
and suffer severe and multiple disabilities. In conse-
quence of the declaration of Alma-Ata in 1978, it was

realized that there is a need for and benefit of an empha-
sis shift from primarily city-based institutions to the
community. Although there already existed different
forms of non-institutional rehabilitation, CBR gained
its formal recognition and acceptance with the promo-
tion by the World Health Organization and other UN
agencies in the early eighties. CBR was promoted as
a suitable method to rehabilitate disabled people living
in rural areas in developing countries, who so far had
had no access to the relevant services. The emphasis
was on evolving a method that would provide wide cov-
erage, at costs that were affordable to the governments
of these countries.

CBR Evolution

In its early days, CBR was conceptualized primarily as
a service delivery method with a medical focus, since
WHO had recommended that it should be integrated
into a primary health care system that was already well
established in many developing countries. Early CBR
programs therefore tended to focus on prevention of
impairments and restoring functional ability in disabled
individuals in order to fit them into their community.
During the eighties and nineties the number of CBR
programs in various developing countries grew signif-
icantly mainly funded by international donors. A large
share of these programs were minor projects with only
limited overall impact. Most of these micro projects,
therefore, could not be replicated or grow into viable
national programs. With the growing number of CBR
programs, the way of conceptualizing those programs
changed. Based on the realization that medical inter-
ventions alone did not complete the rehabilitation pro-
cess, one of the first changes that was implemented was
the shift from a mere medical focus to a more com-
prehensive approach. This resulted in CBR programs
also addressing comprehensive interventions such as
education, social rehabilitation and prevention (� pre-
vention and health promotion). It was recognized that
people with � disability should have access to all ser-
vices which are available to other people in the commu-
nity, such as community health services, child health
programs, social welfare and education. Besides the
shift towards a comprehensive approach, it was further-
more realized that rehabilitation should not be limited
to restoring the � functional ability in an individual
but instead addressing and changing community atti-
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tudes and contextual factors. This was in line with the
realization that CBR also should not exclusively focus
on rehabilitation but include different issues related to
disabled people’s lives at all times. All those changes
were reflected in the definition of CBR as published in
the Joint Position Paper of WHO, ILO and UNESCO.
A result of these changes is the growing number of
organizations of people with disability in many devel-
oping countries that covered, for example, areas like
service provision, information dissemination and advo-
cacy. Several of those organizations have been lobbying
with governments to push legislation to not only protect
their rights but also effect changes in existing laws to
prevent discrimination against disabled people.
The following points summarize the evolution of the
CBR concept:
• As all communities are different due to socio-eco-

nomic conditions, terrain, culture and political sys-
tems, there will never be one model of CBR that is
applicable cross-nation wide.

• CBR is an integral part of the community develop-
ment and aims at empowering the whole community.
This approach is crucial for establishing successful
and sustainable CBR programs.

• CBR has shifted its focus from � medical reha-
bilitation towards a more comprehensive approach
that covers multiple sectors. Another shift was the
change from a focus on service delivery to manage-
rial issues influencing both service effectiveness and
service quality.

• CBR can be a means to enforce the human rights
and equal opportunities of people with disabilities as
stated in intentional legal instruments.

CBR Programs

CBR programs target primarily at the improvement of
the quality of life of people with disabilities. Within the
CBR program activities, one focus is put on working
together with the community. This should result in pos-
itive attitudes towards people with disabilities and thus
motivate community members to support and partici-
pate in CBR activities. It is important for the success
of these programs, that people with disabilities are part
of the programs from the start which includes both ini-
tial program design and subsequent implementation. It
has to be ensured that disabled people involved in the
CBR programs have distinct decision-making roles that

highlight their importance for the program. It is high-
ly recommended that CBR programs are as flexible as
possible to ensure that they can successfully operate at
the local level. These flexible, local programs ensure
the involvement of the community and generate dif-
ferent program models that are appropriate for diverse
situations. The components of a CBR program should
include:
• Ways of creating a positive attitude towards people

with disabilities to ensure equalization of opportuni-
ties within their own community.

• Provision of functional rehabilitation services to
overcome or minimize the effects of the disabilities.

• Provision of education and training opportunities to
enable people with disabilities to make the best use
of the opportunities that occur in their lives.

• Ways of creating micro and macro income-generat-
ing opportunities including obtaining financial credit
through existing systems, wherever possible.

• Provision of care facilities in the community where
people with disabilities can get the assistance that
they need.

• Ways of preventing the causes of disability.
• Processes that cogently manage, monitor and evalu-

ate the effectiveness and efficiency of all CBR pro-
gram components, both in the community and in the
area of service delivery outside the community.

Today, � disabled people’s organizations (DPOs)
increasingly take a substantial role in the development,
implementation and evaluation of CBR programs. They
aim at reaching more people with disabilities and being
more active in representing them. In many countries,
DPOs and organizations of parents of children with dis-
abilities have been established and expanded. Their role
includes educating all people with disabilities about
their rights, advocating for action to ensure these rights,
and working together with partners to exercise rights to
access services and opportunities. One of the key tasks
of DPOs is the identification of the needs of the dis-
abled people, the communication of those needs and the
development and promotion of appropriate measures to
address those needs.

Conclusion

CBR has achieved much in the last decades, but chal-
lenges remain. In some countries, the multi-sector col-
laboration of health, education, social welfare and labor
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is difficult to achieve. There will always be social
groups within communities that may not work together
easily. Community work itself often has a lower status
which impacts on the career development of physical
therapists and CBR workers. In settings where physical
therapists are few, it may be hard to attain and develop
core physical therapy skills compared to the potentially
more diverse roles within CBR. As the evidence base
for CBR is still weak arguing for funds may be com-
promised. These challenges have to be addressed in the
upcoming years by the organizations involved to ensure
the success and sustainability of community based reha-
bilitation programs.

Cross-References

� Disability
� Disabled People’s Organizations
� Functional Ability
� Medical Rehabilitation
� Prevention and Health Promotion
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Synonyms

Home care; Informal care

Definition

There is no common definition of community care and
the term has long been contested and used by differ-
ent people in different ways at different points in time.
In practice, the term community care (like its parent,
community) has come to be used in several ways. In
a broader view, community care can be defined as the
blend of health and social services provided to individu-
als or families at home or in the community for the pur-
pose of promoting, maintaining or restoring health or
minimizing the effects of illness and disability and thus
achieving maximum independence and control over
their own lives. To ensure this, a wide range of ser-
vices is crucial. The traditional main users of communi-
ty care services are people that have a continuing need
for care on a longer-term basis as a result of the effects
of old age, mental illness, mental handicap or physical
disability. Other potential users of community care are
people that need extra help and support at some stage
in their lives due to illness or temporary disability as
well as people with drug and alcohol related disorders
or those with progressive illnesses like multiple scle-
rosis. The spectrum of community care ranges from
domiciliary support provided at home (if required sup-
ported by � respite care and � day care) through shel-
tered housing and group homes within the community
with increasing levels of care. In the past, community
care was always defined as � informal care but this has
changed with the blurring of boundaries between infor-
mal and paid care. Community care services have been
promoted as an effective alternative to long-term insti-
tutional care as it may attain better outcomes at lower
cost than institutional services and be preferred espe-
cially by older people. It has been one of the fastest
growing segments in the health care industry in the US
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and in many European Countries like the UK, where
community care is explicit government policy.

Basic Characteristics

Housing and Community Care

Suitable good quality and affordable housing is essen-
tial to social care packages as it is one of the corner-
stones of well being and thus an essential element of
community care. Community care policy is based on
the belief that most people prefer to live in ordinary
housing than in institutions that often lack the capaci-
ty to be a home. The word home is rather complex and
there is extensive literature on the term, e. g. respons-
es to the question “what does home mean for you?”:
differ according to gender, class, ethnicity, country and
age of respondents and ideas about home constantly
change and evolve within a given society. Research sug-
gests that many older people continue to retain a strong
bond with the homes which they own or the accom-
modation they rent. Nevertheless, home can be asso-
ciated with negative experiences as well, for example,
house-repairs can be a major worry for elderly owners
and people living in rented accommodation may expe-
rience harassment from landlords if they wish them to
leave. There is also evidence that many older people
manage to re-establish a sense of home when moving
into good-quality sheltered housing as long as they tend
to be self-contained units with some communal support
facilities. However, willingness to move among elderly
people does not extend to the more institutional envi-
ronments like residential or nursing homes.

European Perspectives on Community Care

It can be observed that community care, especially for
older people, has dramatically increased in most Euro-
pean countries as a preferred option to hospital and
long-term care. This is primarily driven by the fact that
the costs for long-term institutional care increases sig-
nificantly amongst the elderly. Although several coun-
tries explicitly foster community care programs, there
is still little information and research about the char-
acteristics of older people enrolled in community care
programs. In addition, there is no shared knowledge
regarding models of efficient home care in Europe.
The exchange of information on good practice in indi-
vidual member states is one of the central character-

istics of EU social care policy. There are four differ-
ent models of welfare regime within European Welfare
States. The rudimentary welfare state is represented by
the Latin Rim countries like Spain, Portugal or Greece.
Welfare is provided by traditional institutions such as
the church, family and private charity but only limit-
ed public welfare institutions and policies are available.
The residual welfare state is mainly associated with the
UK and is characterized by public services being con-
tracted out to the independent sector with the state being
a safety net and regulator instead of being a primary
provider. The institutional welfare state is particular-
ly linked to Germany where the focus is put on labor
market solutions to social issues with those outside of
the labor market often being dependent on local charity.
The modern welfare state, as associated with Scandi-
navian countries, is characterized by a wide provision
of good-quality publicly provided services with private
and voluntary sectors being increasingly involved.
In all four models, there is an overall increased empha-
sis within community care on the non-state sector, with
the possible exception of rudimentary welfare states.
Given this information, it is still the family that has
remained the main supporter of those needing care
across the EU. Nevertheless, the role of the family in
caring differs between the countries and systems. The
spectrum ranges from systems where the family pro-
vides virtually all the support to systems where family
care is an optional extra to state services. There is no
trend towards a common pattern of provision of care
by the family. A future scenario for all four models
of welfare might be that the distinction between for-
mal and informal care will be of less relevance since
informal carers will receive training and become more
professional. This might result in that they will even be
paid for their work to some extent. There is a common
understanding that there is still a need for better col-
laboration and cooperation between health services and
community social services in all European countries.
A coordinated community care has not been achieved
yet. The difficulties appear to be less acute in countries
applying the modern welfare state principle where coor-
dination is assisted by the development of multidisci-
plinary teams, decentralization of service responsibility
to small areas, common training programs and the con-
version of nursing homes into health centers.
It can be concluded that there is still a high degree of
diversity in approach to community care in countries
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with different welfare traditions. The EU institutions
should increasingly use this rich variety of community
care approaches to evaluate a potential transferability.

Conclusion

The future challenge of community care, especially in
many European countries, will be the generation of
additional insights about the characteristics of the recip-
ients of community care services and the organizations
of services that produce the best outcomes for them
and their informal carers. It is therefore necessary to
conduct studies that compare the outcomes of differ-
ent models of community care across countries. The
development of evidence based on the structures, quan-
tity and targeting of community care will then have
major policy implications. This increased transparency
will enable appropriate selection of the best elements
of community care and will furthermore help to over-
come the gap between acute care, institutional care and
community care that still exists in many countries.

Cross-References

� Day Care
� Informal Care
� Respite Care
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Community Dentistry

� Outline of Dental Public Health

Community Health Management
Information System (CHMIS)

Definition

The community health management information sys-
tem is a type of � health information system
that links all community stakeholders—healthcare
providers, consumers, providers, purchasers, payers,
and researchers—in a given community. The purpose
of this system is to provide better exchange of informa-
tion across the community and thus enable better per-
formance in the health sector.

Community Hospitals

Definition

Community hospitals are defined as local hospitals,
units, or centers that provide an appropriate array of
accessible health care facilities and resources to fulfill
the needs of the people living in the respective commu-
nity. Community hospitals normally offer � inpatient
beds, � outpatient units, diagnostics, � day care, minor
injuries service, and other mainly primary care services.
The medical care is mainly provided by � general prac-
titioners who consult � secondary care specialists if
necessary. The services provided may include rehabil-
itation, acute medical care, � palliative care, terminal
care, and � respite care. Such services are offered by
multidisciplinary teams.

Community Medicine

� Public Health

Community Psychiatry

Definition

Community psychiatry shows an approach to psychi-
atric care that reflects an inclusive public health per-
spective and recognizes the diverse settings and contin-
uum of service needs of patients with mental disorders.
Patients may be of any age, diagnosis, or economic cir-
cumstances. Community psychiatry is practice in any
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mental health care setting that delivers a range of ser-
vices to all patients in the community.

Cross-References

� Social Psychiatry

Community-Rated Premiums

Definition

In contrast to actuarially fair premiums, community-
rated premiums are based on the utilization of a broad
population in a specific region. Thus, community-rated
premiums reflect average health risks instead of indi-
vidual health risks.

Community Reinforcement Programs

Definition

Community reinforcement approach (CRA) in the con-
text of substance dependence stands for a concept to
utilise the natural social environment for maintaining
positive treatment effects (e. g., alcohol abstinence).
Social influence factors like the behaviour of family
members, friends, employers, but also the work situ-
ation, can increase or decrease the risk for relapses,
and therefore are systematically targeted in CRA. The
CRA has good scientific evidence of effectiveness, but
is rarely used by clinicians.

Commuting Accident

Definition

A commuting accident is an accident occurring on the
usual route between a worker’s residence and place of
work or work-related training location, and vice versa,
which results in personal injury or death. Also, an acci-
dent occurring on the usual route to the place where the
worker usually takes his/her meal or remuneration (in
both directions) is considered as a commuting accident.

Co-Morbidity

Synonyms

Co-existing diseases; Co-occurrence of disease

Definition

Co-morbidity is defined as co-occurrence of disease in
the same individual. Co-morbidity describes the effect
of all other diseases. A patient might have other than the
primary disease of interest. Diseases usually co-exist as
a result of the same risk or cause factors.

Company Doctor

BOGOLJUB PERUNIČIĆ
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Synonyms

Company physician; Plant doctor; Plant physician;
Occupational health doctor; Occupational physician

Definition

A company doctor is a person (or a medical service,
or an � occupational health care team) appointed by
an employer, usually as a legal obligation, to take care
of the health and welfare of company employees. The
duties of company doctors are aimed at improving
� working conditions and � working environments,
preventing occupational health risks and consequent-
ly preventing injuries at work, occupational and work
related diseases, protecting and promoting the health
of employees, as well as providing advice, information
and guidance to employers, employees and other stake-
holders in the matters related to health in the work-
place. The company doctor has two main clients with
their own needs and demands and with divergent and
sometimes conflicting interests – the employee and the
company. Company doctors should perform their duties
with full professional independence and according to
the highest professional standards and ethical princi-
ples.
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Basic Characteristics

History

Diseases arising from the working environment were
recognized even in Hippocratic medicine (Hippocrates,
c400 BC). Exceptionally precise descriptions of occu-
pational diseases can be found in Ramazzini’s book “De
Morbis Artificum Diatriba”, published in 1700 (Raffle
et al. 1987). Probably the first company doctor in mod-
ern times was J.A. Scopoli (Goschfeld 2005). Scopoli
was assigned as the physician in the mercury mine of
Idria (Slovenia) to provide medical services to min-
ers for sixteen years. Intensive socio-economic changes
from the eighteenth century to the modern times, as
well as establishment of a number of international
bodies (International Labor Organization – ILO, Work
Health Organization – WHO), stimulated and facilitat-
ed research in the field of � workplace health and the
development of � occupational health and safety ser-
vices (Stellman 1998). The ILO Occupational Safety
and Health Convention No 155 (1981), and Occupa-
tional Health Service Convention No 161 (1985), with
accompanying recommendations, No 164 and No 171
respectively, set a framework for core activities in the
field of health and safety. Since that time the legisla-
tive basis for � occupational health and safety in var-
ious countries, that naturally has a profound effect on
practical arrangements of company doctors, started to
bring about conformity. However, there are notable dif-
ferences between countries and regions, even within the
European Union, in spite of all directives and other reg-
ulations (Gericke et al. 2004).
However, there are common principles and issues with-
in the ambit of the company doctor that are valid
in all countries and cultures. The scope and prac-
tice of the company doctor have undergone impor-
tant changes – from the complete curative activities
or from the so called “compensation doctor” activi-
ties at the beginning of the twentieth century (Raffle et
al. 1987) to the mostly preventive and health promo-
tion activities of the modern occupational health ser-
vice.

Main Goals and Practice

It should be underlined that there are considerable vari-
ations in the approaches and practices of company doc-
tors over the world. This is influenced by many factors
that include the level of socio-economical development

and political system, as well as national tradition and
culture. However, recent rapid globalization of nation-
al economies, technical, social and economic changes
along with demographic changes have impacted on the
duties and organization of the work of company doc-
tors.
Today, in most countries, employers are forced by law
to provide company doctor services for their employ-
ees, or to organize occupational health service. In some
cases this obligation is strictly enforced by law, in oth-
ers only partially with exemptions for companies of
a certain size or operating in specified sectors, and
sometimes it works only as a recommendation. The
main goals of services provided by company doctors
should be as follows: establishment and maintenance
of safe and healthy working environment, protection
and promotion of workers health and maintenance and
promotion of employees’ � working capacity, as well
as adoption of work and working environments to the
workers.
To reach the above mentioned goals company doctors
should undertake activities to:
1. assess � occupational health needs of the company;
2. participate in � workplace health risk assessment;
3. participate and conduct preventive and control

activities in the workplace through � surveillance
of working environment (workplace visit, � expo-
sure assessments), by informing employers and
employees about health hazards and risks arising
from work;

4. conduct preventive activities oriented to employ-
ees by � health surveillance (� pre-employment,
� pre-placement and � periodical health examina-
tions, health examinations after prolonged absence
from work due to health reasons, health assess-
ments after termination of work assignments);
� assessment of work ability and assessment of any
health impairment which may be related to the job;

5. train and prepare � first-aid services and to assess
emergency preparedness for individual or serious
accidents in the company;

6. conduct � workplace health promotion activity;
7. provide (depending on national legislation and

national health system organization) some curative
services (diagnosis, treatment and rehabilitation of
occupational and work-related diseases);

8. collect and keep relevant data related to employees’
health;
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9. provide information, education and advice to
employers, employees and other stakeholders relat-
ed to workplace health and safety issues;

10. communicate and cooperate with important exter-
nal partners such as primary health care units,
hospital-based specialized services, emergency
units, social security and health insurance organi-
zations, authorities, � labor inspectorate; and

11. participate in professional associations and soci-
eties.

Organization and Competence

To carry out the above cited functions requires appro-
priate organization, facilities, financing and compe-
tence of company doctors, or � occupational health care
services. There are considerable differences in the mod-
els of organization of company doctors, depending on
the size and economic power of companies. Large and
international companies usually organize an � in-plant
health service that provides all preventive and main-
ly curative activities for their employees. Employers
cover costs for all providing services, and treat com-
pany doctors as their employees. However, recently,
large companies, and almost all medium size compa-
nies, have given up their in-plant health service organi-
zations replacing them with public, private or hospital-
based health services. These companies make contracts
with occupational health service providers to take on
the majority of company doctors’ functions, and retain
only a few doctors as employees, mainly for super-
vision and counseling activities. Medium- and small-
sized companies frequently employ a full-time or part-
time company doctor or get together and share occupa-
tional health services on a group basis. They cover all
expenses of the provided services.
Besides the above mentioned models there are several
other models of organization including a private or pub-
lic health center with an � occupational health unit, an
out-patient clinic with an occupational health care ser-
vice, or a social security organization � occupational
health department.
To reach the main goal, which is to cover all employ-
ees by competent and effective occupational health care
services, some countries provide a social security sub-
sidy that covers up to 50% of the costs of company
doctor services, although the establishment of these ser-
vices are the complete responsibility of the employers.
In that way they successfully facilitate prevention of

� occupational health risks, promote workplace health
and increase the investment of small- and medium-sized
companies in employees’ health.
The basic prerequisite of good and effective company
doctor practice, in accordance with set standards and
ethical principles, is appropriate education and gained
competences (Palmer et al. 2002). In general, it is nec-
essary that the company doctor be an � occupational
health physician – a medical doctor with postgraduate
specialization in occupational medicine. An � occu-
pational medicine specialist may have to work within
a well-defined and sometimes rigorously coded system
of company rules requiring knowledge and abilities that
are not always relevant to the medical domain (Franco
2001). At the same time company doctors are bound
by two conflicting ideals – serving the medical needs
of company employees whilst protecting the company’s
interests (Draper 2003).
Therefore, the quality control and evaluation of work
practice of the company doctor should be a core strat-
egy for determining the long-term success of � occu-
pational health care. Improvement in professional prac-
tice and cost limitation will inevitably influence both
the present and future direction of the company doctor’s
activities.

Cross-References

� Assessment of Work Ability
� Exposure Assessment
� First-Aid Services
� Health Surveillance
� In-plant Health Service
� Labor Inspectorate
� Occupational Health Care
� Occupational Health Care Service
� Occupational Health Department
� Occupational Health Needs
� Occupational Health Physician
� Occupational Health Risk
� Occupational Health and Safety
� Occupational Health and Safety Service
� Occupational Health Unit
� Occupational Medicine Specialist
� Periodical Health Examination
� Pre-employment Health Examinations
� Pre-placement Health Examinations
� Surveillance of Working Environment
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� Working Capacity
� Working Conditions
� Working Environment
� Workplace Health
� Workplace Health Promotion Activity
� Workplace Health Risk Assessment
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Synonyms

Managed competition; Regulated competition

Definition

Due to a number of market failures, competition is
rather severely restricted in health care markets. How-
ever, according to economic theory, competition is the
principal mechanism by which to coordinate demand
and supply and to obtain efficient market outcomes.
Regulated competition models strive to overcome mar-
ket failures in order to reap the benefits of competition
in health care markets. This is achieved by establishing
competitive pressure for health insurers and health care
providers and by creating a set of regulatory mecha-
nisms to prevent undesirable consequences of compe-
tition. Regulated competition is an attractive concept
for designers of health care systems, and health care
reforms in a number of countries have been based on it.

Basic Characteristics

Competition in Economic Theory

In economic theory, competition coordinates demand
and supply in order to obtain efficient market out-
comes. Efficiency has three important dimensions.
First, � pareto efficiency is equivalent to a situation
where resources are allocated efficiently. Second, tech-
nical efficiency (� efficiency, technical) describes a sit-
uation where consumers are getting optimal value for
money – either by reducing costs at a given quality
or by improving quality at given costs. Third, dynamic
efficiency (� efficiency, dynamic) refers to a high rate
of technical innovation and the elimination of non-effi-
cient producers.
Competition in health care markets is, however, usually
severely restricted. The most important reasons for this
are � information asymmetries and agency problems
(� agency theory) in the relationship between health
care professionals and patients. Moreover, � adverse
selection problems lead to market failures in compet-
itive health insurance markets.

Regulated Competition

� Regulated competition models aspire to overcome
market failures in order to reap the benefits of com-
petitive forces in health care markets – i. e. to improve
the allocative, technical, and dynamic efficiency of
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health care services. A comprehensive set of regulato-
ry mechanisms is supposed to ensure that market fail-
ures are avoided. Regulated competition relies implic-
itly on three central assumptions with regard to the
behavior of health insurers, health care providers, and
consumers. First, insurers compete with each other via
price and quality of health care services. Second, con-
sumers have free choice between insurers and exercise
their right to choose. Third, non-effective and/or non-
efficient providers are induced to work more effectively
and efficiently and to provide good quality or they are
not contracted by insurers.
With the managed competition model in place, health
insurers, providers of health care services, and con-
sumers have incentives to behave as if they were in
a perfectly competitive environment (Enthoven 1978;
Enthoven 1988; Enthoven 1993). Price signals and
competitive pressures are designed to let cost-con-
scious consumers, health insurers, and profit-seeking
providers interact. In this concept, the so-called � spon-
sor defines the ground rules for regulated competi-
tion, supplies consumers with information, and moni-
tors the behavior of health insurers in order to prevent
� risk selection. Ideally, the sponsor collects premi-
ums and distributes these premiums to individual health
insurers on a risk-adjusted basis. Consumers are free
to switch between health insurers periodically. Health
insurers are free to contract selectively with health care
providers or even to integrate with them.
Thus, health insurers are induced to monitor the quality
of health care services as they compete for consumers.
At the same time, health care providers are forced to
increase technical efficiency as they compete for con-
tracts with health insurers. Health insurers compete for
consumers by offering an attractive ratio between price
(premium) and quality of health care services. Compe-
tition is enhanced by free market access for providers
and insurers. Effective competition policy makes sure
that there is a high degree of competition in both the
health insurer market and the health care provider mar-
ket.
The attraction of regulated competition models is at
least twofold. First, regulated competition strives to
increase efficiency. At the same time, it maintains � risk
solidarity. Moreover, regulated competition reduces
asymmetric information by providing additional infor-
mation for consumers. Health insurers are supposed
to act as an additional agent for consumers, which, in

turn, is supposed to counteract agency problems in the
physician-patient relationship (Schut and van Doorslaer
1999). Finally, adverse selection is counteracted by pre-
mium rate restrictions and the standardization of bene-
fits. Second, the model shifts the responsibility for cost
control from government to market actors to a large
degree:
“. . . The competitive market would generate cost con-
trols, but they would be private market controls based
on individual and group judgments about cost versus
value and not public controls based on arbitrary numer-
ical standards, insensitive to the quality or the value of
the services (Enthoven 1978, p. 715).”
The attraction of regulated competition models is
reflected by the fact that health care reforms in a num-
ber of countries in the 1990s were based – explicit-
ly or implicitly – on regulated competition approaches
(� health systems reforms). It is rather peculiar that the
regulated competition approach has been developed in
the US but has never been put into place in the US. Most
of the regulatory framework which is required by the
regulated competition model is still missing in the US
(Robinson 2003). A number of European health care
systems – primarily the Dutch, German, and Swiss sys-
tems – show a number of key features of regulated com-
petition models (Zweifel 2000; Greß et al. 2002; Schut
and van de Ven 2005). However, the success of appli-
cation of regulated competition has so far been limited
in these countries. This is mostly due to the fact that
health insurers lack instruments to induce providers to
work more effectively and more efficiently. Moreover,
risk selection is more profitable than managing care in
Germany and Switzerland. Therefore, efficiency in the
provision of health care services has not yet improved
considerably as a consequence of the introduction of
regulated competition (Greß 2006).

Cross-References

� Adverse Selection
� Agency Theory
� Efficiency, Dynamic
� Efficiency, Technical
� Health Systems Reforms
� Information Asymmetry
� Pareto Efficiency
� Preferred Risk Selection
� Regulated Competition
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� Risk Solidarity
� Sponsor
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Complementary Medicine

Synonyms

Holistic medicine; Alternative medicine; Traditional
medicine

Definition

Complementary medicine includes various procedures
that differ form those recommended by orthodox medi-
cal science in the treatment of disease. There are more
than 600 different approaches used and there is an evi-
dent increased demand for such techniques since indi-
viduals who have not been relieved of their complaints
by orthodox methods have become more inclined to
look elsewhere for treatment.

Cross-References

� Holistic Medicine

Complete Denture

� Complete Removable Dental Prosthesis

Complete Elimination of Germs

� Sterilization

Complete Removable Dental Prosthesis

Synonyms

Complete denture; Denture

Definition

A removable dental prosthesis that replaces teeth in an
edentate arch.

Complication

� Adverse Effect

Composite Filling

Definition

A direct intracoronal restoration made from a highly
cross-linked polymeric material reinforced by a disper-
sion of filler particles bonded to the tooth by a coupling
agent.

Composting

Synonyms

Solid-phase soil treatment; Ex situ treatment

Definition

Composting is a way of � recycling. By composting
organic material can be used as a soil amendment or as
a medium to grow plants. The decomposition of plant
remains and other once-living materials break down
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into an earthy, dark, crumbly substance that is excel-
lent for adding to houseplants or enriching garden soil.
It is a way to recycle yard and kitchen wastes, and is
a critical step in reducing the volume of garbage need-
lessly sent to � landfills for disposal. Waste materi-
als that are organic in nature, such as plant material,
food scraps, and paper products, are increasingly being
recycled. These materials are put through a compost-
ing and/or digestion system that controls the biologi-
cal decomposing process of the organic matter and kills
pathogens. The resulting stabilized organic material is
then recycled as mulch or compost for agricultural or
landscaping purposes.

Cross-References

� Communal and Industrial Waste
� Landfill

Compression of Morbidity

Definition

A hypothesis that assumes an increase in longevity will
lead to a shorter share of life lived in bad health. In other
words, � health care costs are concentrated at the end
of life.

Computational Biology

� Bioinformatics

Computer-Based Patient Record

� Electronic Patient Record (EPR)

Conception

Definition

A successful conception – the beginning point of a preg-
nancy – occurs when a fertilized egg implants in a wom-
an’s uterus. Conception is the culmination of two ear-
lier steps, ovulation and fertilization. Women ovulate
(release eggs) about 14 days into their menstrual cycle
and fertilization by a male sperm must occur shortly

thereafter, within about 24 hours. Consequently, prac-
titioners typically estimate that a conception occurred
two weeks after the start of the last menstrual period.

Conditional Probability

Definition

Conditional probability allows new information to
be used to update the conditional probability of an
event, i. e. a formula for revising a priori probabili-
ties after receiving new information. The revised prob-
abilities are called posterior probabilities. The for-
mula for Bayes’ Theorem is as follows: P(Ai/B) =

P(Ai)·P(B/Ai)
k∑

i=1
P(Ai)∗P(B/Ai)

. For example, consider the probabili-

ty that someone will develop an intestinal cancer in
the next year. An estimate of this probability based
on general population data would be a priori estimate;
a revised (posterior) estimate would be based on both
the population data and the results of a specific test for
this cancer. Let A1 = the event tumor present, A2 =
the event tumor not present and B = the event screen-
ing test positive. If somebody has a tumor the screening
test has an 85% chance of detecting it, i. e. P(B/A1) =
0.85. However, it also has a chance of falsely indicat-
ing tumor present when there is no tumor, i. e. P(B/A2)

= 0.10. The probability of person having a tumor is
0.02, i. e. P(A1) = 0.02. If the screening test is positive,
the probability of having tumor is 0.02·0.85

0.02·0.85+0.98·0.10 =
0.017

0.017+0.098 = 0.148.

Cross-References

� Bayes’ Theorem

Conditioning Model

Synonyms

Learning theory; Associative or classical and operant
conditioning

Definition

Classical conditioning introduced concepts that have
been particularly important in the design of health relat-
ed interventions such as reinforcement. Although learn-

http://en.wikipedia.org/wiki/Pathogens
http://en.wikipedia.org/wiki/Mulch
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ing theory has been criticized for treating behavior in
simplistic and mechanistic stimulus response systems,
modern learning theory addresses complex compo-
nents, including environmental cues and context, mem-
ory, expectancies, and underlying neurological process-
es related to learning. The concept of learning and con-
ditioning provides support for preventive interventions
that promote health-enhancing behaviors, as opposed to
interventions designed to treat or change health-com-
prising behaviors.

Condom

Synonyms

Pariser; Durex; French letter; Rubber Johnny; Sheath;
Wellington boot; Rubber; Raincoat

Definition

A condom is a cover which is rolled over the erect
penis before sexual intercourse. It does not only pre-
vent pregnancy but also protects against sexually trans-
mitted diseases. The condom was invented in the 17th
century and was made of sheep-gut. Initially, condoms
were not too successful. On the one hand, they were
not really reliable, and on the other hand, the govern-
ment and the Catholic Church rejected contraception.
The most decisive improvement concerning the security
and reliability of condoms was the introduction of latex
in the year 1843. Today, for people with latex allergy,
latex-free condoms, which are made of polyurethane or
polyethylene, are available. Instructions for use, in text
and pictures, are found within the packaging. Success-
ful use depends on acquiring the right size and using
before the expiration date. If the condom is too small,
it can tear or it can cause pain or impairment of blood
circulation during sexual intercourse; if it is too large,
it can slip off. Of course, in both cases, the preventive
effect is lost.
� Sexually Transmitted Diseases

Conduct Disorders

Definition

Conduct disorders are characterized by a repetitive
and persistent pattern of dissocial, aggressive, or defi-

ant conduct. Such behavior should amount to major
violations of age-appropriate social expectations (e. g.,
excessive levels of fighting or bullying, cruelty to oth-
er people or animals, severe destructiveness to proper-
ty, fire-setting, stealing, repeated lying, truancy from
school and running away from home, unusually fre-
quent and severe temper tantrums, and disobedience).
Conduct disorders are therefore more severe than ordi-
nary childish mischief or adolescent rebelliousness and
imply an enduring pattern of behavior (six months or
longer).

Condyloma

Synonyms

Condyloma accuminata; Venereal warts; Genital warts;
Infection with HPvirus; Infection with human papillo-
ma virus

Definition

Genital warts are caused by the human papilloma virus
(HPV). They are a very common and highly conta-
gious sexually transmitted disease, which is spread
worldwide. There are more than 80 different types of
the virus. In most cases, infections are asymptomatic
or only cause minor symptoms. The incubation peri-
od varies considerably, it lies between 4 weeks and
several months. For local therapy, cytostatic agents
or trichloroacetic acid can be used. Moreover, cryo-,
electro- or lasertherapy or surgical removal are possi-
ble. A feared complication of an infection with HPV is
the development of cervical cancer.
Since 2006, a HPV vaccine has been available that tar-
gets those HPV strains predominantly responsible for
cervical cancer and genital warts. Vaccination is recom-
mended for girls and young woman (between the age
of 9 and 26 years), preferably prior to their first sexual
intercourses.

Condyloma accuminata

� Condyloma
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Synonyms

Interval estimation

Definition

The confidence interval of sample statistics represents
an expected range of values that encompasses the real
population value of the investigated parameter for the
assigned level of confidence or probability. The span
itself is determined in order to include the real value
of the observed statistic with the previously assigned
probability. The defined probability is termed confi-
dence level, while the determining points are confi-
dence boundaries.

Basic Characteristics

In the majority of cases, medical research seeks to esti-
mate an unknown population quantity or quality. For
instance, when a random sample from the pool of all
insured patients in a given insurance company is tak-
en, the average in-hospital stay, number of days of sick
leave, systolic blood pressure, levels of various blood or
urine-analysis parameters, or the opinion of the treated
on the quality of provided health care could be deter-
mined At the same time, the aim is to estimate the
same values in the whole population, meaning in all the
insured people with the same company.
A good estimate must be unbiased or lack a system-
atic error with a low sample-to-sample variability –
meaning minimal variance (consequently, the mean and
median of the population sample are unbiased estimates
of the mean when the distribution of observations fol-
lows normal distribution, but the standard error of the
median is 25% higher than the standard error of the
mean).
� Estimation can be point or interval. A point esti-
mate is a specific number and at the same time the best
“guess” of the real value of the parameter in the pop-
ulation. Interval estimates, which contain a point esti-

mate and variability of the estimate in another sam-
ple, are termed confidence intervals and their perime-
ters are confidence boundaries. The most commonly
used are 95% confidence intervals (meaning that it can
be claimed that the interval will contain the real val-
ue of the population parameter with a 0.95 probabili-
ty) or 99% confidence intervals (meaning that it can be
claimed that the interval will contain the real value of
the population parameter with a 0.99 probability).
The principle behind the confidence interval construc-
tion is – as in hypotheses testing – the sample statistic
distribution.
Equation

P(−1.96 ≤ z ≤ 1.96) = 0.95

shows that probability – the standard normal curve that
lies between −1.96 and +1.96 – is 0.95; for any oth-
er normal distribution, any other critical value z can be
replaced.
If the sample distribution of means is chosen, for
instance (normal distribution with mean μ and standard
deviation σ/

√
n – � standard error), the result is:

P(−1.96 ≤ x − μ/(σ/
√

n) ≤ 1.96) = 0.95 .

The previous equation can be also written as:

P(x − 1.96σ/
√

n ≤ μ ≤ x + 1.96σ/
√

n) = 0.95 .

Estimation shows a probable presentation of confidence
intervals of the population mean. The perimeters of this
interval (the left and right sides of the equation) are 95%
confidence intervals and show the accuracy (the prox-
imity of the given estimate to the real or actual popu-
lation value) and precision (the probability of any other
repeated measure, i. e. repeated procedure, estimating
the same quantity). At the same time, precision repre-
sents half of the confidence intervals’ width. It is always
expressed either using the same units as the variable
that is statistically estimated (i. e. 2 g to the left or to the
right starting from the mean, the entire interval width is
4 g; 0.05 to the left and to the right from the proportion,
the entire interval width is 0.1) or using a percentage of
the estimate (i. e., 5% of the sample’s mean).
Confidence intervals are interpreted in the function of
repeating the same experiment and procedure estima-
tion many times in a row. The obtained estimate means
that in 19 out of 20 times that a procedure is repeated,
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Confidence Interval, Table 1 Most common confidence intervals

Chosen descriptive
statistics

Sample
statistic (S)

Population
parameter (P)

Lower border Confidence Interval
S − k1−α/2SE

Upper border Confidence Interval
S + k1−α/2SE

Mean; (n ≥ 30) or
known population
variance

x μ x − z1− α
2

× σ√
n

x + z1− α
2

× σ√
n

Mean; (n < 30) or
unknown population
variance

x μ x − tn−1;1− α
2

× SD√
n

x + tn−1;1− α
2

× SD√
n

Difference between
two means with known
population variances

x1 − x2 μ1 − μ2 (x1−x2)−z1− α
2
×
(

σ2
1√
n1

+ σ2
2√
n2

)
(x1−x2)+z1− α

2
×
(

σ2
1√
n1

+ σ2
2√
n2

)

Difference between
two means with
unknown but similar
population variances

x1 − x2 μ1 − μ2

(x1 − x2) − tn1+n2−2;1− α
2

×
√

SD2
(

1
n1

+ 1
n2

)
(x1 − x2) + tn1+n2−2;1− α

2
×

√
SD2

(
1
n1

+ 1
n2

)

Mean difference,
known difference
variance

d δ d − z1− α
2

× σd√
n

d + z1− α
2

× σd√
n

Mean difference,
known difference
variance

d δ d − tn−1;1− α
2

× SDd√
n

d + tn−1;1− α
2

× SDd√
n

Standard deviation SD σ

√
(n−1)s2

χ2
1−α/2

√
(n−1)s2

χ2
α/2

Variances ratio two
Gaussian population

SD2
1/SD2

2 σ 2
1 /σ 2

2

(
SD2

1
SD2

2

)
×
(

1
F α

2 ;DF1;DF2

) (
SD2

1
SD2

2

)
×
(

1
F1− α

2 ;DF1;DF2

)

Number of favorable
outcomes

X nπ∗ x−nπ−1/2√
nπ(1−π

x−nπ+1/2√
nπ(1−π

Proportion of success p = x/n π∗ p−π−1/(2n)√
π(1−π)/n

p−π+1/(2n)√
π(1−π)/n

Percentage of success 100p 100π∗ 100p−100π−100/(2n)

100
√

π(1−π)/n
100p−100π+100/(2n)

100
√

π(1−π)/n

Difference between
two proportions

p1 − p2 π1 − π2 (p1 −p2)−z1− α
2

×
√

p1qq
n1

+ p2q2
n2

(p1 −p2)+z1− α
2

×
√

p1qq
n1

+ p2q2
n2

Transformed Pearson
correlation coefficient

tr =
0.5 ln 1+r

1−r
ρ tr − z1− α

2
×
√

1
n−3 tr + z1− α

2
×
√

1
n−3

Intercept a α

a − tn−2;1− α
2

×
SDyx

√
(1/n) + x

�(x−x)2

a + tn−2;1− α
2

×
SDyx

√
(1/n) + x

�(x−x)2

Slope of the regression
line

b β b−tn−2;1− α
2
×
√

SD2
yx /�(x − x)2 b+tn−2;1− α

2
×
√

SD2
yx /�(x − x)2

Relative risk RR RR1 − z1− α
2

× √
x2 RR1 + z1− α

2
× √

x2

Odds ratio OR OR1 − z1− α
2

× √
x2 OR1 + z1− α

2
× √

x2

*normal distribution can be applied only if nπ ≥ 5 i n(1 − π) ≥ 5
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the defined confidence perimeters will really contain the
population’s mean (1 in 20 times, they will not).
Confidence intervals can be constructed for any pop-
ulation parameter or their linear combination. Table 1
shows confidence intervals for calculation of estimates
for most frequently used population parameters, based
on known sample distributions. As shown in the foot-
er, S is sample statistic; P, population parameter; SE,
standard error; and k1−α/2, confidence coefficient.

Example

The researcher sought to determine values of diastolic
pressure in one population. The average diastolic blood
pressure in 65 people was 85 mm Hg. These 65 people
were a random sample of a population with a standard
deviation of diastolic blood pressure of 15 mm Hg. The
mean value of diastolic blood pressure in a population
was tested with a confidence level (1 − α) of 95% and
99%.
Using the previous formula, the 95% confidence level
(Z1−α/2 = 1.96) is 81 ≤ μ ≥ 89 mm Hg, meaning the
99% confidence level (Z1−α/2 = 2.58) is 80 ≤ μ ≥
90 mm Hg.

Cross-References

� Estimation
� Standard Error
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Confidentiality

Synonyms

Health data protection; Privacy; Secrecy

Definition

Confidentiality in this context refers to the code of con-
duct of a health worker. It originated in the � hippocrat-
ic oath which stated: “Whatsoever I shall see or hear in
the course of my profession . . . I will never divulge,
holding such things to be holy secrets.” It has evolved
over the decades, and now modern clinical practice is
not based on a person-to-person doctor–patient rela-
tionship, but often involves a multidisciplinary team.
However, once the first health worker involved in the
patient’s consultation needs to pass on some informa-
tion to other health professionals belonging to a differ-
ent team, he would have to ask for a formal � informed
consent from the patient.

Cross-References

� Health Data
� Health Data Protection

Confirmed Case

Definition

In an outbreak, a case classified as confirmed must usu-
ally have laboratory verification.

Conflicts of Interests

Definition

A conflict of interest exists when an employee’s finan-
cial or other interests interfere (or appear to interfere)
with their obligation to act in the best interest of the
University without improper bias. The mere appearance
of a conflict may be as serious and potentially damaging
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to public trust as an actual conflict. Therefore, poten-
tial conflicts must be disclosed, evaluated, and managed
with the same thoroughness as actual conflicts.

Confounding: Bias Due to Confounding

� Bias, Confounding and Interaction

Confounding by Indication

Definition

Confounding by indication is a bias that occurs when
the drug of interest is selectively used or not used by
those who developed the outcome of interest; a causal
relationship between the drug and its effect on dis-
ease outcome cannot be established. This situation fre-
quently occurs when, within a study group, some of
the patients with the given illness have other health
problems requiring the prescription of several avail-
able treatments. It is not always possible to control for
this type of confounding, although randomized con-
trol trials are considered as a method of choice for the
assessment of drug-disease relationships in these cir-
cumstances.

Confounding and Interaction

Synonyms

One-sideness; Inclination; Favoritism; Bias

Definition

Bias is a deviation of a measurement from the “true”
value. Bias can originate from many different sources,
such as literature review bias, allocation bias, design
bias, selection bias, data collection bias, analysis
bias, interpretation bias, or publication bias. Litera-
ture review bias includes foreign language exclusion
bias, literature search bias, one-sided reference bias,
and rhetoric bias. Allocation bias is when there is a sys-
tematic difference between the experimental and con-
trol groups in a clinical trial. Selection bias is one
part of design bias that occurs when studies includ-
ed in a review are not a random sample of all rele-
vant studies that fit the inclusion criteria. Design bias

also includes sampling frame bias, nonrandom sam-
pling bias, noncoverage bias, and noncomparability
bias. Data collection bias refers to defects in mea-
suring exposure or outcome that result in differential
accuracy of information between groups. Analysis bias
results from errors in analyzing the data. Interpreta-
tion bias includes conceptual bias, cognitive dissonance
bias, correlation bias, and generalization bias. Publica-
tion bias is a form of selection bias where the publica-
tion of research depends on the nature and direction of
the study findings. We can investigate publication bias
by using a funnel plot: a graphical display of sample
size plotted against effect size for the studies included
in a systematic review. In the absence of bias, the plot
will resemble a symmetrical inverted funnel. If there is
bias, funnel plots will often be skewed and asymmetri-
cal.
Bias is a term that relates to how far the average statistic
lies from the parameter it is estimating, that is, the error
which can arise when estimating a quantity. Errors aris-
ing by chance will cancel each other out in the long run,
those from bias will not. Biases are the result of human
choices, or any other factor other than the treatment that
is being tested, that affect study results. Clinical trials
use many methods to avoid bias, because biased results
may not be correct. There are many forms of bias such
as selection bias, measurement bias, recall bias, inves-
tigator bias, and confounding bias, etc.

Cross-References

� Bias
� Prejudice

Congelatio

� Frostbites

Congenital Chicken Pox

� Congenital Varicella

Congenital Clap

� Congenital Gonorrhea
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Congenital CMV

� Congenital Cytomegaly (CMV)

Congenital Cytomegalovirus Infection

� Congenital Cytomegaly (CMV)

Congenital Cytomegaly (CMV)

Synonyms

Congenital cytomegalovirus infection; Congenital
CMV

Definition

Cytomegalovirus infection is the most common con-
genital infection. Primary infections during pregnan-
cy are the cause of 10–15% of infections in the fetus.
Directly after birth more than 90% of the newborn seem
to be unaffected, but 5–15% develop impairments later
on, like a loss of hearing or mental retardation. Babies,
who are symptomatic at birth, can show a low birth
weight, microcephaly and intracerebral calcifications.
Moreover, pneumonia or chorioretinitis can be present.
During the further course of the disease, impairments
develop in 90% of the patients. The children show, for
example, psychomental retardation. Severe congenital
infections can be treated with ganciclovir. As benefits
and risks of the therapy have to be weighed up, ganci-
clovir is only used in rare cases.

Congenital Drip

� Congenital Gonorrhea

Congenital Erythema infectiosum

Synonyms

Congenital parvo B 19 infection; Congenital fifth dis-
ease; Congenital slapped cheek syndrome

Definition

When there is a primary infection with parvo B19-virus
during pregnancy, the highest risk for the unborn child
is between the 13th and 30th week of gestation. Ane-
mia and inflammation of the heart muscle (myocarditis)
can result. In severe cases, hydrops fetalis can develop.
The latter is characterized by an abnormal accumula-
tion of serous fluids in the tissues and in the body cav-
ities (generalized edema, ascites, pleural effusion). To
treat a hydrops fetalis, an intrauterine transfusion may
be necessary.

Congenital Fifth Disease

� Congenital Erythema Infectiosum

Congenital Gonogoccal Infection

� Congenital Gonorrhea

Congenital Gonorrhea

Synonyms

Congenital gonogoccal infection; Congenital clap;
Congenital drip

Definition

If the woman’s genitals are contaminated with gonococ-
ci, the child can be infected on its way through the birth
canal. In earlier times, congenital gonnorhea was the
most common reason for blindness in children. In 1881,
Karl Sigismund Franz Credé introduced the application
of a drop of silver nitrate into the eye of the newborn
baby immediately after birth. Thanks to this procedure,
pathogens are killed and an inflammation of the eyes is
prevented. Crede’s prophylaxis is still used today.
� Sexually Transmitted Diseases

Congenital Herpes simplex Infection

Definition

In primary infection with herpes genitalis (HSV 2) dur-
ing pregnancy, there is a 30–50% risk of transmitting
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the virus to the child on its way through the birth
canal. By hematogenic spread the viruses reach the cen-
tral nervous system of the newborn child and cause
an encephalitis. The best therapeutics available are the
virustatics aciclovir and vidarabin. Prognosis depends
on the extent of the impairment of consciousness at the
beginning of therapy; lethality reaches up to 50% and
there is a high rate of neurological defects (60–75%) in
the survivors.

Congenital Infection with Treponema
pallidum

� Congenital Syphilis

Congenital Listeriosis

Synonyms

Congenital infection with Listeria monocytogenes

Definition

When a pregnant woman is infected with Listeria, the
bacteria can pass through the placenta and reach the
unborn child. Different organs of the fetus can be affect-
ed (liver, lungs, brain, skin). The child may also die in
the womb with resultant stillbirth. Moreover, congeni-
tal listeriosis can lead to premature birth. If the wom-
an’s genitals are contaminated with Listeria, the child
can be infected on its way through the birth canal. This
being the case, the baby may develop listeriosis in the
first weeks or months of life (� food safety and fecal-o-
rally transmitted diseases).

Cross-References

� Infectious Diseases in Pediatrics

Congenital Lues

� Congenital Syphilis

Congenital Parvo B 19 Infection

� Congenital Erythema Infectiosum

Congenital Rubella Syndrome (CRS)

Synonyms

Gregg’s syndrome

Definition

When a primary rubella infection takes place between
the second and the sixth week of gestation, there is
a high risk of congenital rubella syndrome (>60%) in
the unborn child. The classical triad of anomalies of
the heart, the eyes and the central nervous system is
called Gregg’s syndrome. Further characteristic find-
ings in newborns are immaturity, microcephaly, pneu-
monia, blue-red efflorescences of the skin (blueberry
muffins), decalcification of long bones (celery stalks)
and low platelet counts (thrombocytopenia). The most
common monosymptom is impaired hearing or deaf-
ness (80–90%). The diagnosis can be confirmed by
detecting the virus by Polymerase chain reaction (PCR)
or culture.

Congenital Slapped Cheek Syndrome

� Congenital Erythema Infectiosum

Congenital Syphilis

Synonyms

Congenital lues; Lues connata; Congenital infection
with Treponema pallidum

Definition

During pregnancy, an intrauterine transmission of
syphilis is possible. Congenital syphilis can cause abor-
tion, stillbirth or premature birth. Moreover, the trans-
mission of Treponema can lead to an infection of the
unborn child with possible development of congenital
anomalies. The disease can be symptomatic at the time
of birth, but the development of the late stage lues is
also possible after an interval of several years. In indus-
trial nations, a routine test for syphilis is performed in
all pregnant women.
� Sexually Transmitted Diseases
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Congenital Varicella

Synonyms

Congenital chicken pox; Congenital varicella syndrome

Definition

When a primary varicella infection takes place between
the 8th and 21st week of gestation, congenital varicel-
la syndrome can be induced in the unborn child. This
is characterized by skin defects, impairment of devel-
opment of the muscular and skeletal systems as well as
of the eyes and the central nervous system. Congentital
varicella can show a severe course in newborn babies
whose mothers fall ill from chicken pox between two
days before and five days after delivery.

Congenital Varicella Syndrome

� Congenital Varicella

Conjunctivitis

Synonyms

Inflammation of conjuctiva

Definition

Conjunctivitis, inflammation or infection of the mucos-
al membrane that covers the eyeball and lines the eye-
lid. It may be caused by infections, foreign bodies, or
chemicals. It results in a feeling of grittiness in the eyes,
and is associated with stickiness of the eyelids and a dis-
charge. The whites of the eyes are red and bloodshot.
Conjunctivitis may also be associated with upper res-
piratory infection or with childhood diseases such as
measles. Trachoma is a severe conjunctivitis that can
cause loss of vision.

Consanguineal Marriage

Definition

The marriage between close relatives is called con-
sanguineal marriage (consanguinity is the quality of

being descendent from the same ancestor). In most cul-
tures, marriages between close blood relatives are ille-
gal. Most countries according to civil law accept mar-
riages between cousins. Consanguineal marriages are
presumed to be contributing to the often high incidence
of congenital diseases (e. g. congenital metabolic dis-
eases) amongst migrants.

Consensus Conference

Definition

The purpose of a Consensus Conference is to produce
an informed debate on a limited subject presented in the
form of a number of main questions, with the aim of
evaluating available scientific information and advanc-
ing understanding of the issue in question. It normally
consists of a two-day conference, during which experts
from different disciplines and/or different schools make
short presentations aimed at answering the questions
previously defined by the scientific advisors. Prior to
the conference, the jury, made up of non-experts in
the field, is provided with background documentation
about the presentations to be made by the experts. After
attending the Conference, the jury meets up in order to
prepare a Consensus statement on the issues raised. The
Consensus text may then be published by the organiz-
ing societies.

Consequences

� Outcome

Consequentialism

� Utilitarianism

CONSORT-Statement

Definition

In response to overwhelming evidence and the conse-
quences of poor-quality reporting of randomized con-
trolled trials (RCTs), many medical journals and edi-
torial groups have now endorsed the CONSORT (Con-
solidated Standards of Reporting Trials) statement. The
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CONSORT statement, a checklist flow diagram first
published in 1996 and revised 5 years later, is an effort
to standardize, and thereby improve, published reports
of RCTs. One of the additions to the 2001 revision was
an item about reporting adverse events.

Constitution

Definition

The constitution is the basic and foundational legal doc-
ument of a state. It derives from the people. Via the con-
stitution, the people in the state set forth the state orga-
nization and structure and nominate the state organs.
Constitutions arrange the legal system of a state. The
constitutions assign powers to the state institutions and
arrange the legal responsibilities, authorities, duties and
the scope of the powers granted to the respective state
institutions. Conversely, the constitution provides for
the people’s rights (constitutional or basic rights) and
their legal status vis-à-vis the state and the political sys-
tem. The exercise of all powers in a state must comply
with the underlying constitution.

Consulter in Genetic Counseling

Synonyms

Propositus = client

Definition

Individual primarily seeking advice. � Genetic counsel-
ing is open to individuals or families who are concerned
about a disorder that may be hereditary.

Consumer

Synonyms

Patient

Definition

Consumer is a term used to describe a person who pur-
chases or receives goods or services for personal needs
or use and not for resale. In health care, patients and
other users of health services are usually referred to as
consumers.

Consumer Choice

STEFAN GREß
Health Services Research and Health Economics,
Department of Health Sciences, University of Applied
Sciences Fulda, Fulda, Germany
stefan.gress@pg.hs-fulda.de

Synonyms

Consumer sovereignty; Consumer theory

Definition

Consumer Choice refers to the economic axiom that
ultimately consumers are the best judges of their own
individual welfare. Due to several severe market fail-
ures, consumer choice plays only a limited role in
health care markets. In health economics, consumer
choice is primarily analyzed in the context of health
insurance.

Basic Characteristics

Choice in Economics

In economics, consumer choice is an important prereq-
uisite for competitive markets (Rice 2002; Folland et al.
2007). According to microeconomic economic theory,
consumers seek to maximize their individual � utility.
The choice made by consumers is based on their indi-
vidual preferences and on their individual budgets. If
consumers are free to choose, the outcome of the com-
petitive process will be efficient: nobody can be made
better off without making somebody else worse off
(� pare-to efficiency). As a consequence, the amount
of goods and services that are produced and consumed
is determined by the preferences of consumers. In the
long run, supply adjusts to demand.

Consumer Choice in Health Care Markets

Consumer choice in health care markets is usually
restricted severely. This is due to severe market fail-
ures on the demand side as well as on the supply side
of health care markets. Most market failures originate
from � information asymmetries between individual
consumers of health care services and the producers
of health care services: patients are often unable to
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make informed decisions because they do not have suf-
ficient information to make good choices. Moreover,
consumers in health care markets are often unable to
determine the consequences of their consumption deci-
sions. Furthermore, consumers often do not act ratio-
nally on health care markets; as a consequence, the
consumer choice of individual patients is restricted in
many countries. It is assumed that health care profes-
sionals – mostly physicians and nurses – are better
informed than patients are and will help the patient to
make informed decisions. However, health care profes-
sionals are not perfect agents of their patients (� agency
theory). Moreover, health care professionals might have
imperfect information as well.

Consumer Choice in Health Insurance Markets

Designers of health insurance schemes in many coun-
tries rely on competition as a means to stimulate inno-
vation and – at least to some degree – to enhance con-
sumer choice as a way to meet individual preferences
(Laske-Aldershof et al. 2004). As a consequence, con-
sumers who are shopping around for the lowest price
and the best product – at least theoretically – will stim-
ulate price competition and the development of new
products (� competition, health care). The benefits of
competing health insurers will be similar to the benefits
of competition in other markets (Cutler and Zeckhauser
2000).
Unfortunately, health insurance is different. In contrast
to other markets, some characteristics of the consumer
of health insurance will most probably affect the price
of the product. If health insurance calculates � risk-re-
lated premiums, sick individuals will pay more for an
identical product than healthy individuals will. More-
over, sick individuals prefer health insurers with gener-
ous benefits and low � co-insurance rates. Since indi-
viduals also tend to have more information about their
health status than the health insurers, the latter are
unable to calculate actuarially fair premiums (� risk-re-
lated premiums). As a consequence, health insurers will
charge some kind of average price. However, more gen-
erous health plans will attract a high share of sick indi-
viduals and less generous health plans will attract a high
share of healthy individuals. As a result of this pro-
cess of � adverse selection, premiums of more gen-
erous health insurers will go up – which drives out
the remaining healthy individuals – which in turn will

increase premiums even further. The empirical evidence
for adverse selection is rather strong and unambiguous
(Cutler and Zeckhauser 2000; Geoffard 2006).
Adverse selection makes it extremely difficult – if not
impossible – to reach market equilibrium, which leads
to spreading of risk for both groups – sick individ-
uals as well as healthy individuals. Moreover, health
plans will have incentives to distort benefits in order to
make themselves unattractive to sick individuals. What
is more, they will face disincentives to develop prod-
uct innovations that are likely to attract sick individuals.
This outcome is rather undesirable from a societal point
of view.
Designers of health insurance schemes in many coun-
tries strive to prevent the consequences of adverse
selection. They do so by introducing mandatory cov-
erage, standardizing benefits and premium rate restric-
tions. However, the trade-off between competition and
selection remains an important issue in these health
insurance schemes as well, because some kind of � risk
adjustment system will need to neutralize incentives for
risk selection (van de Ven et al. 2003).
Risk selection (� preferred risk selection) in competi-
tive health insurance markets with premium rate restric-
tions is undesirable from a societal point of view. Three
adverse effects of incentives to select risks can be iden-
tified (van de Ven et al. 2004). First, health insurers face
a disincentive to react to the preferences of bad risks. It
is rational for health insurers to provide good service for
profitable i. e. favorable risks. Moreover, it also rational
for health insurers to provide bad service for unprof-
itable i. e. unfavorable risks since investments in pre-
ferred risk selection (“cream skimming”) have higher
returns than investments in improving the efficiency of
medical services. From a public health point of view,
these disincentives are fatal, since unfavorable risks are
usually patients that are chronically ill and need ser-
vices that are better than average. Neither health insur-
ers nor health care providers have incentives to gain
a reputation for treating the chronically ill efficiently
and effectively (van de Ven and Ellis 2000).
Second, if cream skimming is successful, it will even-
tually lead to market segmentation. Unfavorable risks
(high-risk patients) will be enrollees of health insurers
with high premiums. Conversely, favorable risks (low-
risk patients) will be enrollees of health insurers with
low premiums. This situation is not compatible with the
idea of � risk solidarity in � social health insurance
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since, in fact, it paves the way for risk-related premi-
ums.
Third, preferred risk selection strategies that are high-
ly rational from an individual health insurer point of
view create welfare losses for society. Investments
for the identification of favorable risks (e. g. informa-
tion technology) and investments for the attraction of
favorable risks and the deterrence of unfavorable risks
(e. g. resources used for developing effective market-
ing strategies) do not create any societal gains. There-
fore, resources spent on preferred risk selection repre-
sent a welfare loss (van de Ven and Ellis 2000). More-
over, preferred risk selection strategies may create an
unstable market if some health insurers refrain from
selecting risks. These funds may be forced to declare
bankruptcy due to adverse selection of risks. This con-
sequence also represents a welfare loss to society.

Cross-References

� Adverse Selection
� Agency Theory
� Co-insurance Rate
� Competition, Health Care
� Information Asymmetry
� Pareto Efficiency
� Preferred Risk Selection
� Risk Adjustment
� Risk-Related Premiums
� Risk Solidarity
� Social Health Insurance
� Utility
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Consumer Confidentiality

Synonyms

Patient confidentiality

Definition

Patient confidentiality is the assurance that information
about identifiable persons, the release of which would
constitute an invasion of privacy for any individual, will
not be disclosed without consent (except as allowed by
law). Confidentiality refers to policies restricting access
to personal data to those whom the patient agrees need
access to them, except rarely in emergency and for the
public good (i. e. to contain epidemics, to help solve
crime etc.). In addition, other regulatory and institution-
al approval may be needed, such as consent from med-
ical ethics committees or relevant national authorities.

Consumer Health Informatics

Definition

Consumer health informatics is the branch of � medical
informatics that analyzes consumers’ need for informa-
tion, studies and implements methods of making infor-
mation accessible to consumers, and models and inte-
grates consumers’ preferences into medical informa-
tion systems. The tasks of consumer health informat-
ics include: educating consumers in how to use vari-
ous information technologies, developing new methods
for obtaining and using health information, estimating
the effectiveness of information technologies, evaluat-
ing the quality of health information, and surveying the
application of laws related to health information.
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Consumer Privacy

Synonyms

Patient privacy

Definition

Patient privacy is the right and desire of a person to con-
trol the disclosure of personal health information.

Consumer Protection

KATARINA PAUNOVIĆ

Institute of Hygiene and Medical Ecology, School of
Medicine, University of Belgrade, Belgrade, Serbia
paunkaya@net.yu

Synonyms

Patient protection; Consumer security

Definition

Consumer protection describes privacy, confidentiality
and security measures that protect the personal health
data of users of health services. Both the European
Union (EU) and the US Government have recognized
the need for protection of patients’ health information,
and have passed legislation giving consumers rights
over their health information and setting limits on who
can access it.

Basic Characteristics

Understanding Consumers’ Concerns

The foundation of the traditional doctor–patient rela-
tionship is absolute confidence. Most people believe
that they have a duty to share their personal medical
information with their doctor, even with physicians not
directly involved in their care, in exchange for better
coordination of their medical treatment. This expecta-
tion is based on a principle of the Hippocratic Oath,
established more than 2,000 years ago. However, in the
electronic era we are witnessing a dramatic change in
this relationship. Patients are being referred to as � con-
sumers, and as such, they are obliged to play a greater
role in their own health care than in the past (Chhan-
abhai 2006). Consumers today feel that their health

information should be private and protected, and they
want to know who has access to personal information.
There is increasing public concern over the potential for
release of personal data, especially regarding computer-
based systems. These concerns are based primarily on
a lack of understanding of the privacy protection laws
and regulations that exist, or on mistrust toward the
health care system. Surveys show that patients are will-
ing to put their health at risk by avoiding their regu-
lar doctor or asking their doctor to fudge a diagnosis,
in order to protect their privacy (California HealthCare
Foundation 2005).
Consumers can only be fully empowered when they are
allowed to be full participants in the health care sys-
tem. It is therefore advisable to inform them about their
health care privacy rights (Chhanabhai 2006).

Privacy, Confidentiality and Security Concerns
Regarding Health Information

Concerns over the privacy and security of electron-
ic health information stem from inappropriate releas-
es of information from individual organizations and/or
the systemic flow of information throughout the health
care and related industries (National Research Council
1997). In short, privacy refers to control over personal
health information (� consumer privacy), confidential-
ity to the disclosure of health information (� consumer
confidentiality), and security to policies implemented to
maintain both privacy and confidentiality (� consumer
security) (Rindfleisch 1997; Yasnoff 2003).
Several types of threats to the release of health informa-
tion can be defined (National Research Council 1997):
Threat 1: Insiders who make “innocent” mistakes and
cause accidental disclosures. This is the most com-
mon type of inappropriate release of health information.
Examples include overheard conversations between
care providers, test results given to people other than
the patient, paper medical records left where passersby
can see them, misaddressed e-mail or fax messages, and
misfiled or misclassified data.
Threat 2: Insiders who abuse their data access priv-
ileges. Some health care providers with authorized
access to health data willingly violate confidentiali-
ty. It is often by this means that potentially embar-
rassing health information (e. g. regarding psychiatric
care episodes, substance abuse, physical abuse, abor-
tions, HIV status, and sexually transmitted diseases)
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about politicians, entertainers, sports figures, and oth-
er prominent people finds its way into the media.
Threat 3: Insiders who knowingly access unauthorized
information for spite or for profit. This type of threat
arises when an attacker with authorization to some part
of the system but not to the desired data gains unautho-
rized access to data through technical or other means;
for example, a billing clerk who exploits a system vul-
nerability to obtain access to data on a patient’s medical
condition.
Threat 4: Unauthorized physical intruders. In this case,
the attacker has access to data, but has no authoriza-
tion for use of the system or data. Examples include
intruders who put on a lab coat and a fake badge,
walk into a facility, and start using a workstation or
asking employees for health information, or someone
who maintains the information system exploiting their
access rights for unauthorized purposes.
Threat 5: Vengeful intruders, such as vindictive
patients, who mount attacks to access unauthorized
information, damage systems, and disrupt operations.
In this case, an attacker with no authorization breaks
into a health information system from an external net-
work. The aim may not necessarily be to extract patient
records, but possibly to insert a computer virus in order
to cause damage to the system.

Mechanisms of Protection of Health Information

There is a lot that can be done to prevent release of
health information. Health care providers are most fre-
quently responsible for inappropriate release of per-
sonal data, and are referred to as “internal agents”.
They abuse their privileges by accessing information
for inappropriate reasons or uses, contravening the con-
fidentiality policies that are essential for all health orga-
nizations, as mentioned above.
• Confidentiality policies must reinforce the ethical

behavior of health care providers. Education of
health care providers is of prime importance in order
to ensure proper data collection and generation, and
to avoid errors in data storage in the health informa-
tion system. However, this is not enough and it may
be appropriate to implement reminders and alerts for
health care providers in order to avoid accidental or
curiosity-driven disclosure of confidential informa-
tion.

• Data systems must be protected against inappro-
priate access and release of information. Technical
measures to protect systems include user authenti-
cation and authorization on every access, and audit
trails which record the identities, times, and circum-
stances of access for all users accessing the infor-
mation system. If such records are reviewed regular-
ly, ethical users may think twice about abusing their
privileges.

• System management precautions are crucial and
include software management by using antivirus
programs, firewall systems, encrypted contents, limit
modes/protocols for access etc.

Once information is stored in the health information
system, access of unsupervised secondary users must be
prevented, and in such circumstances, ethical controls
are absolutely inappropriate. Outsiders who are not
authorized to use an information system or access its
data, but who nevertheless attempt to access or manip-
ulate data, or to render the system inoperable are called
“external agents”. Unauthorized secondary use of data
can be controlled by technical measures such as deny-
ing access to unauthorized users, and installing ade-
quate computer security software (antivirus, firewall,
system backup, disconnection of users who repeatedly
attack the system), which in turn must be supported by
strict legal restraints (National Research Council 1997;
Rindfleisch 1997; Yasnoff 2003).

Legislation on Consumer Protection

The basis for confidentiality policy in public health
is “fair information practice”, which was incorporated
into the US Federal Privacy Act of 1974. “� fair infor-
mation practice” dictates that confidential information
collected by public health organizations should be rel-
evant to public health, must have a written purpose,
and may only be used strictly according to the stated
purpose. Once information is in the system, measures
must be taken to prevent loss, interception or misuse
(alteration, destruction) of the information. Access to
confidential information must be made on a “need-to-
know” basis (only those who need to know it may be
allowed to access it) and consent of the individual from
whom the information is obtained is required before
the use of their information. According to this practice,
consumers are guaranteed the right to have access to
information about themselves and the ability to correct



162 Consumer Protection

this information to the extent allowed by law (Yasnoff
2003).
The US Government has passed several federal laws
to give consumers rights over their health informa-
tion and set limits on who can access it (Department
of Health and Human Services 2003). In short, con-
sumers have the right to access their medical records,
get a copy, and add corrections; they can also decide if
they want to give permission before their health infor-
mation can be used or shared for certain purposes. If
a health care facility intends to use health informa-
tion, either for health care purposes such as treatment,
payment or administrative functions, or for non-health
care purposes such as releasing information to financial
institutions, interested parties such as life insurers, or
for marketing purposes, consumers must be notified and
receive a report on when and why their health informa-
tion was shared. This protection extends to all types of
personal health information, including oral communi-
cations and paper records that have not existed in elec-
tronic form.
The EU have also recognized the need for protection
of patient health information, and issued the EU data
protection directive (Directive 95/46/EC 1995), requir-
ing all member countries to pass legislation enabling
patients to have access to their medical records.

Consumer Protection in Research Area

The research area has become a dangerous zone regard-
ing patient rights due to rising public concern about
the privacy of individuals’ personal information and
because of the implementation of new legislative and
regulatory frameworks for the conduct of research using
such personal information. Epidemiologists are fac-
ing obstacles due to the complex and confusing rules
regarding privacy, confidentiality, and consent (Centre
for Health Services and Policy Research 2005; Walley
2006).
In general, patients are unwilling to have their person-
al information distributed other than for the purpose of
clinical care and are very concerned when it comes to
release of their health information. Studies suggest that
the public does not support free access to their records
by medical researchers, but want to be fully informed
about information sharing, and consulted before their
information is released (Whiddett et al. 2006). Howev-
er, there is considerable debate over the circumstances

when explicit consent is needed for the secondary use of
personal information for research purposes. An impor-
tant organization for the protection of patients’ rights
in clinical research is the � ethics committee, a com-
petent and independent group that should review all
research proposals to assess the trade-off between the
risk to individual privacy and the societal benefit of
the research, and to ensure all possible steps are tak-
en to maintain confidentiality. Researchers obtain con-
sent from the ethical board and not directly from their
patients, but must ensure protection of health data (Cen-
tre for Health Services and Policy Research 2005).
(� ethics, aspects of public health research)

Consumer Protection and the Internet

Many consumers are using e-mail and the Internet
to search for medical advice, whereby disclosure of
personal information can occur without consumers’
knowledge or consent. Furthermore, any electronic
communication may lead to TGI (transaction generated
information or access markers) that can make tracking
of the origin (the patient) easy, violating privacy. Anoth-
er problem is the quality of health information found on
Internet sites (� e-health).

Consumer Health Informatics

Since patients are becoming active participants in
health care, they are searching for all available health
information in order to find help, advice, or to make
more reasonable, informed choices regarding their
health needs. � Consumer health informatics empow-
ers consumers by putting health information into their
hands, including data on their own health. Consumer
health informatics is the branch of medical informatics
that analyzes consumers’ need for information, studies
and implements methods of making information acces-
sible to consumers, and models and integrates con-
sumers’ preferences into medical information systems.
Recognizing the use of and need for health information
by those who need it the most – the consumers – the
tasks of consumer health informatics are to educate the
consumer and to encourage the use of various technolo-
gies (including telecommunication and network sys-
tems for consumers) to obtain information. Consumer
health informatics must also play a proactive role in
the development of methods for obtaining and using
health information, studying the effectiveness of infor-
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mation technologies, evaluating the quality of available
health information, and surveying the application of
laws related to health information (Eysenbach 2000).

Conclusion

Consumers are concerned about personal health infor-
mation privacy, but are generally unaware of their priva-
cy rights; both may lead to undesirable consequences.
Consumers who are over-anxious about their privacy
may put their health at risk by protecting their priva-
cy too much, while those who are misinformed may
take no action to protect their own information. The role
of health professionals, policymakers and law enforcers
is to educate consumers about existing regulations and
protection, and to make every effort to preserve the trust
they are given.

Cross-References

� Consumer
� Consumer Confidentiality
� Consumer Health Informatics
� Consumer Privacy
� Consumer Safety
� Consumer Security
� e-Health
� Ethics, Aspects of Public Health Research
� Ethics Committee
� Fair Information Practice
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Consumer Safety

Synonyms

Patient safety

Definition

Patient safety is a patient’s freedom from acciden-
tal injury during treatment. Ensuring patient safety
involves the establishment of operational systems and
processes that minimize the likelihood of errors and
maximize the likelihood of intercepting them when they
occur.

Consumer Security

Synonyms

Patient security

Definition

Security refers to the technical methods by which confi-
dentiality is achieved. Patient security is a collection of
policies, procedures, and safeguards that help maintain
the integrity and availability of information systems and
control access to their contents.

http://www.chcf.org
http://www.chcf.org
http://www.chspr.ubc.ca
http://www.hhs.gov/ocr
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Cross-References

� Consumer Protection

Consumer Sovereignty

� Consumer Choice

Consumer Theory

� Consumer Choice

Consumption

� Morbus Koch (Koch’s Disease)
� Tuberculosis
� Tuberculosis and Other Mycobacterioses

Contact

Definition

Contact is one of the most common modes of transmis-
sion of infectious diseases. It can be direct or indirect.
Direct contact involves physical transfer of microorgan-
isms to a susceptible host from an infected or colonized
person. Direct contact includes large droplet spread
of infectious agents. Other examples of direct contact
transmission are kissing, shaking hands or other skin
contact, sexual contact, and contact with soil. Indirect
contact occurs when organisms from an infected host
or other reservoir are transmitted to a susceptible host
via a contaminated intermediate object. Indirect contact
transmission may be airborne, vector-borne, or vehicle-
borne.
Contact is the most important and frequent mode of
transmission of hospital infections.

Cross-References

� Communication

Contact Tracing

Definition

Contact tracing consists in identifying, by taking the
history of an individual affected by an infectious dis-
ease, all those people with whom the individual has
been in contact and to whom the disease could have
been transmitted. Of course, the meaning of “contact”
depends on the disease and its transmission modality.
Contact tracing is used in infectious disease control pro-
grams mainly to trace contacts during the � incubation
period and, therefore, with proper treatment full blown
clinical symptoms are avoided.

Contagious Diseases

� Communicable Diseases

Contagious Diseases Acquired On Travels

� Tropical Diseases and Travel Medicine

Contagious Diseases Control Law

� Infectious Diseases Control Law

Contaminated Drinking Water

Synonyms

Polluted water; Water containing infectious agents;
Water containing germs

Cross-References

� Water Quality and Waterborne Infectious Diseases

Contamination

� Pollution
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Content Management

Definition

The term content management includes the systemat-
ic and structured production, generation, preparation,
management, presentation, publication and utilization
of � information content.

Contingency Tables Analysis

Definition

Contingency tables analysis is a central branch of cat-
egorical data analysis, and is focused on the analy-
sis of data represented as contingency tables. This sort
of analysis includes hypothesis testing as well as esti-
mation of model parameters, e. g. applying loglinear
regression methods to fit loglinear models to the data.
The major classes of questions addressed by contingen-
cy tables analysis are: (a) a hypothesis testing question
of whether there is association among the variables or
whether the variables are independent and (b) which
model provides the best explanation for the data.

Contingent Valuation

Definition

Contingent valuation is the direct determination of the
� willingness to pay by measuring the stated prefer-
ences of individuals. Contingent valuation is a method-
ological approach to simulate a missing market through
hypothetical survey questions. Contingent valuation is
the most widespread approach to measure the outcome
in cost-benefit analysis.

Cross-References

� Willingness-to-Pay Analyses

Continuity of Care

Synonyms

Continuum of care; Seamless care

Definition

Continuity of care relates to the degree to which sev-
eral health care services are delivered coherently and
which are consistent with the patient’s medical need
and personal context. Continuity of care may be three-
fold: Informational continuity means that information
on past events and personal circumstances is used to
deliver appropriate care for each patient. Management
continuity describes the coherent approach to manage
the patient’s health conditions over time according to
changing needs. Relational continuity refers to an ongo-
ing therapeutic relationship between the patient and the
provider of health care. According to the type of disease
and care the definition of continuity may vary. Continu-
ity in � primary care for example implies a relationship
between the general practitioner and the patient based
on trust, loyalty and responsibility over time. In the con-
text of � chronic diseases continuity of care emphasizes
the delivery and coordination of the different health
care services in a coherent and efficient way over time.

Continuous Control

� Public Health Surveillance

Continuum of Care

� Continuity of Care

Contraception

Synonyms

Birth control

Definition

Contraception, also called birth control, is the deliber-
ate prevention of pregnancy. Contraceptive methods are
numerous and include barrier methods that physical-
ly prevent the man’s sperm and the woman’s egg from
meeting, hormonal methods that prevent ovulation, and
behavioral, such as abstinence around the time of ovu-
lation. Contraception can be used both to limit family
size and space births.
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Contract

Synonyms

Agreement

Definition

A contract is a binding agreement between two or more
parties. A contract can be concluded either in writing
or orally. Contracts may also result from implied con-
duct of the parties without explicit documentation. They
provide the contract parties with contractual claims and
obligations vis-à-vis the other party. A contract can be
concluded between private persons (i. e., individuals,
companies) as well as between administrative agencies
and private persons.

Controlling

� Evaluation, Models
� Standardization

Conventional Treatment

Synonyms

Orthodox medicine treatment; Western medicine treat-
ment

Definition

Conventional treatment is defined as set of procedures
and medicines aimed at treatment of different illnesses
and prevention of complications.

Convergence of Systems

Definition

The basis of convergence theory is the hypothesis
that industrial states with different forms of organiza-
tion face comparable challenges and must accordingly
develop similar solutions. The pressure of comparable
problems, it is held, gives rise to similar requirements
of adaptation and thereby results in an approximation
of institutional, political and economic structures and
strategies. A comparative study of health policies in

the OECD member states concluded that “the most
remarkable feature of the health care systems reform
is the degree of emerging convergence”. Transnation-
al problems and trends in healthcare can be attributed
to, for example, economic causes (mass unemployment
or globalization), technical factors (innovative medi-
cal technology and consequent new treatment meth-
ods) and issues of population structure (demography
and epidemiology).

Cross-References

� Health System in Dentistry

Co-Occurrence of Disease

� Co-morbidity

Cooperation

� Alliance

Coordination of Care

� Managed Care

Co-Payments

Synonyms

Direct payments; Out-of-pocket payments

Definition

Co-payments are payments by patients that occur
directly with the purchase of a drug (e. g. prescription
charge) or a medical service. According to the � health
insurance in place and the personal situation of the
patient, there can be exemption from co-payments or
not. In most developed health care systems exemptions
are made for the young (generally people under 18)
and people without sufficient revenues. Co-payments
are either defined as a percentage of the price of a drug
or medical service or as a fixed amount per prescription
or medical service. The purpose of co-payments is to
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strengthen individual responsibility for the use of med-
ical services, but in most health care systems financing
problems lead the health insurers to cut the provision of
health care services and to open more and more services
to co-payments.

Coping Mechanisms

Synonyms

Adaptation

Definition

Coping mechanisms are a set of behavioral and psy-
chological strategies used to tolerate, reduce, or mas-
ter stressful events. Two broad categories or coping
mechanisms include active coping and avoidant cop-
ing. Active coping is characterized by problem solv-
ing through various plans and actions such as seeking
information and support and/or thinking of the stress-
ful event in a more adaptive way. Avoidant coping is
characterized by the failure to address stressful events
by participating in other activities (e. g., drug and alco-
hol use) and/or thinking of the stressful event in a less
adaptive way. Active coping mechanisms are thought to
be the “ideal” way in which to handle stressful events.

Core Legal Public Health Competencies

Definition

Core legal public health competencies encompass a set
of individual law-specific skills and knowledge desir-
able for the practice of public health. These competen-
cies serve as guides to the development of the � work-
force in public health – both for public health lead-
ers (policy makers) who have specialized roles related
to public health law, and for front-line staff who need
a basic understanding of the role of law in protecting
the public’s health.

Core Public Health Competencies

Definition

The core public health competencies encompass the
individual skills desirable for the delivery of � essen-

tial public health services. The competencies are divid-
ed into the following eight domains: analytic assess-
ment skills, basic public health sciences skills, cultur-
al competency skills, communication skills, commu-
nity dimensions of practice skills, financial planning
and management skills, leadership and systems think-
ing skills, and policy development/program planning
skills. Intended levels of mastery, and therefore learning
objectives for public health workers within each com-
petency, will differ depending upon their backgrounds
and job duties.

Coronary Artery Disease

Definition

Coronary Artery Disease (CAD) is a condition of the
coronary artery associated commonly with chest pain
which may be dull and radiates to the arm, neck and
jaw. It can be associated with shortness of breath,
diaphoresis, and nausea or vomiting. This entire con-
dition is referred to as angina pectoris. When chest pain
occurs with exertion and is stable over a long period of
time, it is called stable angina and when it occurs at rest,
it is called unstable angina. If the chest pain persists for
a long period of time without interruption, and an irre-
versible damage of cardiac cell has occurred, it is called
myocardial infarction (MI). CAD is most commonly
caused by deposition of atherosclerotic plaques in the
walls of large coronary arteries leading to obstruction
of epicardial vessels. Spasms of coronary arteries may
occur due to release of mediators such as histamine.
Inflammatory changes and rarely, congenital anomalies
can also cause CAD.

Coronary Heart Disease

� Coronary Artery Disease

Correlation

� Association

Correlation Study

� Ecological Study
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Cost-Benefit Analysis

Definition

A cost-benefit analysis is an analytical procedure for
determining the economic � efficiency of intervention,
expressed as the relationship between costs and out-
comes, usually measured in monetary terms. In other
words, both costs and benefits of alternative courses of
intervention are expressed in the same units of value,
i. e. money. The output of the analysis is a cost/benefit
ratio. This type of analysis is useful mostly for guiding
policy decisions. It also can be used for clinical decision
making.

Cost-Consequence Analysis

Definition

Cost-consequence analysis is a form of health econom-
ic evaluation study in which all direct and indirect costs
and a catalog of different outcomes of all alternatives
are listed separately. No specific preference for one
costing approach or one outcome measure (as is the
case for cost-effectiveness analysis or cost-utility anal-
ysis) is made. Consequently, the result is not a definite
cost-outcome ratio. The reader or the decision maker
has to form their own opinion concerning the relative
importance of costs and outcomes.

Cost Containment

Definition

Cost containment in health care involves a wide variety
of strategies and measures to reduce overall health care
expenditure, the growth rate of expenditure or certain
costs of health care services. These measures include,
for example, enhanced government regulation of the
price of health care services through changes in the
payment method of providers, co-payments, managed
care programs, patient education, etc. The reasons for
increased cost containment measures in health care are:
the upward spiral of medical expenses in all health care
systems due to medical progress and improvements in
technology, the expansion of coverage by public health
systems and aging populations in the industrial world

with higher levels of � chronic diseases and � disabili-
ty.

Cost of Disease

Synonyms

Burden of disease

Definition

Cost of disease refers to the cumulative effect of a broad
range of disease consequences on a community, includ-
ing the health, social, and economic costs to the indi-
vidual and to society. It implies the impact of a health
problem in an area measured by financial cost, mortali-
ty, morbidity, or other indicators. It is often quantified in
terms of Disability-Adjusted Life Year (DALY), which
combines the burden due to both death and disability
into one index. This allows for the comparison of the
disease burden due to various risk factors or diseases. It
also makes it possible to predict the possible impact of
health interventions.

Cross-References

� Cost of Illness – Costing

Cost-Effectiveness

FRANZ HESSEL

Health Economics Outcomes Research,
Sanofi-Aventis Pharma GmbH, Berlin, Germany
franz.hessel@sanofi-aventis.com

Definition

A cost-effectiveness analysis is one type of analysis
undertaken in health economic evaluation. It compares
two or more health technologies by measuring the addi-
tional costs and the additional consequences of each
alternative, and dividing the incremental costs by the
incremental outcomes. The result of a cost-effective-
ness analysis is the incremental cost-effectiveness ratio.
The feature that distinguishes a cost-effectiveness anal-
ysis from other forms of economic evaluation, such as
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a cost-utility or cost-benefit analysis, is that the out-
comes of all alternatives are measured in identical nat-
ural units related to the specific clinical objective of the
alternatives.

Basic Characteristics

The major methodological approaches of health eco-
nomic analyses are cost-minimization analysis, cost-
effectiveness analysis, cost-utility analysis, and cost-
benefit analysis (Drummond et al. 2005; CADTH
2006). Cost-effectiveness analysis is the most promi-
nent and wide-spread form of health economic evalua-
tion study and is possibly the most important method-
ological approach in � pharmacoeconomics. Although
some authors describe cost-utility analysis as a special
form of cost-effectiveness analysis, this essay follows
the majority of the scientific literature on health eco-
nomics, and the two forms of health economic eval-
uation are described separately in different chapters
(Berger et al. 2003). For details on cost-utility analy-
sis, refer to the description of utilities (� value, human
life – utilities). The other methodological approaches of
health economic evaluation and their common under-
lying principles are described in the chapter � health
economic evaluation.
Cost-effectiveness analysis was first described in the
1970s (Weinstein et al. 1977). Originally, cost-effec-
tiveness analysis was conceived and designed as
a methodological approach in the framework of � med-
ical decision analysis and is therefore not comparable to
or an extension of clinical trials. The basic principle of
medical decision analysis is to support health-care deci-
sion makers in making the best choices under condi-
tions of conflicting objectives, � uncertainty, and scarce
resources. Unlike in clinical trials, which are more like
a scientific experiment, a decision analytic cost-effec-
tiveness analysis intends to give a conclusion based on
the best available evidence in a real-life scenario. It is
always, therefore, an estimation and can never express
the complete scientific truth. Furthermore, it is always
incomplete but cannot fail to reach a conclusion (Wein-
stein 2006).
Over the last decades, an increasing number of cost-
effectiveness studies have been conducted and pub-
lished worldwide. This rapid development made it nec-
essary to establish some common methodological prin-
ciples to allow comparison of the results of different

cost-effectiveness studies. The US Panel on Cost-Effec-
tiveness in Health and Medicine (Gold et al. 1996) rec-
ommended including a so-called reference case in every
cost-effectiveness analysis, for which some standard
approaches are prescribed (e. g. concerning the � cost-
ing process, � discounting, and � sensitivity analysis).
In a cost-effectiveness analysis, one definite specific
� outcome measure must be selected for all alterna-
tives. This outcome measure is typically the primary
clinical outcome parameter for the disease or health
state that is treated, e. g. number of events or compli-
cations avoided, degree of improvement of blood pres-
sure, symptom-free time, or life years gained. For diag-
nostic procedures or screening programs, the outcome
measure can also be a specific number such as the num-
ber of cases detected. Like for clinical trials, greater
scientific evidence is associated with more definite final
outcome measures, such as life years gained, rather than
intermediate clinical measures or surrogate parameters,
such as percent serum cholesterol reduction or reduc-
tion of HbA1c-level. If intermediate outcomes have to
be used, it is important to demonstrate a causal link to
hard endpoints from other studies.
The design of cost-effectiveness studies can be prospec-
tive and include collection of empirical clinical and
cost data. The patients are randomized to the alternative
programs and the cost and outcome data are collected
over the follow-up period of the study. The selection
of the patients, the choice of outcome, and cost param-
eter, as well as the setting, should ideally represent
pragmatic real world effectiveness without the artificial
framework and limitations of clinical trials. To demon-
strate this difference, some authors also use the term
cost-efficacy analysis. Due to the resource-consuming
nature of randomized pragmatic health economic trials
(� pragmatic trial), such a design can rarely be realized,
although some reimbursement institutions increasingly
proclaim their necessity for decision making in health
care.
In the overwhelming majority of cost-effectiveness
studies, the outcomes are taken from existing clinical
trials. If the cost-effectiveness study is added onto part
of a clinical trial focusing on clinical endpoints, the
economic analysis is called a piggy-back study (� pig-
gy-back analysis). The results of clinical trials focusing
on efficacy and therefore usually having lower external
validity can, to a certain extent, be adjusted (e. g. con-
cerning compliance) to be more representative for the
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real world. In modeling studies, the outcomes are usu-
ally taken from several clinical studies, meta-analyses,
and systematic reviews; in cases of a total lack of valid
data, expert statements may also be included. The costs
are taken from different health care system specific
sources (� costing process).
For a cost-effectiveness analysis, different perspectives
can be chosen, reflecting the needs of the decision mak-
ers. The perspective that includes the most cost and
outcome components is the societal perspective. From
a � societal perspective, all relevant direct (� direct
cost) and � indirect costs are included. More restrict-
ed and narrow perspectives are the � perspective of
the health care system, the � payer’s perspective, the
institutional perspective (e. g. of a hospital), and the
patient’s perspective.
An essential element of cost-effectiveness analysis is
the inclusion of sensitivity analyses and non-paramet-
ric statistical methods as ways to deal with uncertain-
ty. Implementing specific ways to deal with the uncer-
tainty that is an unavoidable consequence of the deci-
sion analytic approach of cost-effectiveness analysis,
the assumed lack of internal validity is counteracted.
The result of a cost-effectiveness analysis is the � incre-
mental cost-effectiveness ratio (ICER). The estimated
additional costs of a health care technology compared
with an alternative are divided by the additional out-
comes (for a more detailed description of the ICER,
refer to the chapter about health economic evaluation).
By this means, measures of cost-effectiveness, such as
the costs per event avoided or the costs per live year
gained, are constructed (Drummond et al. 2001).

Interpretation and Use of the Results
of Cost-Effectiveness Analysis

Cost-effectiveness analysis is, by definition, compara-
tive. If a choice between two new alternatives has to be
made and one alternative shows better cost-effective-
ness in a study comparing two new alternative options
with the same standard alternative, a clear decision for
the more cost-effective new alternative can be made.
However, in most cases the situation is more complex
because usually the question is whether it is good value
for money to choose a new alternative at all, in other
words, are the additional costs for the outcome gained
acceptable? To answer this question it is necessary to
set a more or less explicit � threshold. The threshold

is the amount of additional costs that is acceptable in
order to gain a definite additional outcome.
There is no commonly agreed threshold for cost-effec-
tiveness, although vague categories can be observed.
Technologies with a cost-effectiveness of more than
50.000 USD or 50.000 EUR per life year gained are
more likely to be classified as not cost-effective. A com-
mon source for a cost-effectiveness threshold is the
decisions of the National Institute for Clinical Excel-
lence (� NICE) in the United Kingdom. Most technolo-
gies with an ICER of less than 20.000 BPS were rec-
ommended for reimbursement and most technologies
with an ICER above 30.000 BPS were not recommend-
ed (Rawlins et al. 2004).
The results of cost-effectiveness analyses are intended
to support health care decision makers e. g. in defin-
ing the catalog of reimbursed items or setting appro-
priate prices for defined health care technologies. To
answer these questions, not only two alternatives for
a single health problem, but the whole catalog of reim-
bursed items have to be taken into consideration. Deci-
sions about resource allocation in health care should
certainly never be based on health economic measures
such as cost-effectiveness or cost-utility alone, with-
out taking ethical and medical aspects into considera-
tion, but the results of cost-effectiveness analysis can
give clear hints about the value for money of the use
of a defined technology. If the same outcome measure
and a comparable methodological framework, e. g. cal-
culation of a reference case, are used, the cost-effective-
ness of several different health care technologies can
be compared. In so-called � league-tables, technolo-
gies are listed according to their ICER (� incremental
cost-effectiveness ratio). A league table listing can be
used for setting priorities in health care resource alloca-
tion, either by supporting more cost-effective alterna-
tives and limiting the use of less cost-effective alterna-
tives or by setting an explicit or implicit threshold up to
which technologies are reimbursed (Gerard et al. 1993).

Cross-References
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� Direct Costs
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� Health Economic Evaluation
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Cost-Effectiveness Analysis

Synonyms

Costs for health gain analysis

Definition

In general, a cost-effectiveness analysis (CEA) com-
pares the relative expenditures (costs) and outcomes
(effects) of two or more options. In health care, the
objective of a CEA is the comparison of costs and val-
ues of different health care interventions in creating
better health and longer life. The CEA helps to eval-
uate if improved outcomes of an intervention justify
the related expenditures compared with other options.
These interventions can be new medical devices, proce-
dures, diagnostic tests, or prescription drugs. This trans-
parency about the costs and outcomes of comparative
interventions is of high importance for public- and pri-
vate-sector decision-making on how to use health care
resources efficiently. The cost-effectiveness is calculat-
ed by determining the ratio of the cost of the interven-
tion to the effect this action has on health. The costs
are normally measured in monetary terms. On the out-
come side, the measure applied depends on the inter-
vention. Potential outcome indicators are the number of
people cured of a disease or the number of symptom
free days experienced. In the case of cost-utility analy-
sis, the effects are measured in years of full health lived,
which may be measured by � QUALYs, for example.

Cross-References

� Costs for Health Gain

Cost-Effectiveness Calculation

Synonyms

Costs for Health Gain

Definition

A cost-effectiveness calculation is an analytical proce-
dure for determining the � efficiency of intervention in
achieving a given outcome, in which the measurement
of the outcome may be defined in any of several dif-
ferent ways. This analysis may be considered as using
a schematic model – a branching tree – in which each of
the branch points represents alternative possible path-
ways with different probabilities and independent out-
comes. Each branch of the tree is associated with a giv-
en set of costs and health outcomes.
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Cost-Effectiveness Ratio

Definition

The cost-effectiveness ratio (CER) is a calculation that
summarizes the intervention’s net cost and effective-
ness. The three types of CER are: the average cost-
effectiveness ratio (ACER), the marginal cost-effective-
ness ratio (MCER), and the incremental cost-effective-
ness ratio (ICER).

Cost-Efficiency

Definition

Cost-efficiency is a goal that has been integrated by pol-
icy makers into all modern health care systems to con-
trol the expansion of medical costs over time. It relates
to maximizing the quality of a comparable unit of health
care delivered or unit of health benefit achieved for
a given unit of health care resources used. The imple-
mentation of this concept into the practice of health care
provision is rather complex and involves difficult evalu-
ation processes. The definition of health benefit and the
quality of health care are always subject to great discus-
sion. The attempt to create an objective basis for cost-
efficient health care led more and more health care sys-
tems to apply � clinical guidelines to measure � health
care quality and cost-efficiency.

Cost of Illness – Costing

FRANZ HESSEL

Health Economics Outcomes Research,
Sanofi-Aventis Pharma GmbH, Berlin, Germany
franz.hessel@sanofi-aventis.com

Synonyms

Burden of illness; Cost of disease

Definition

Cost of illness studies estimate the economic burden of
a defined disease or health condition in a defined pop-
ulation. In cost of illness studies, the total economic
impact of a disease or health condition is estimated by
identification, measurement, and valuation of all direct

(� direct cost) and indirect costs (� indirect cost). This
form of study does not focus on a particular intervention
and does not address any questions regarding treatment
efficacy or efficiency. Therefore, cost of illness studies
should not be categorized as economic evaluation.
Cost of illness studies usually adopt a � societal per-
spective, measuring the financial burden incurred to dif-
ferent sectors of society such as the state or government,
health insurers, and individuals.

Basic Characteristics

In this essay, cost of illness studies and the costing pro-
cess itself are described. The calculation of costs in cost
of illness studies is performed in a relatively detailed
and comprehensive way. The description of the costing
process is therefore combined with the description of
cost of illness analysis, although the description of the
costing process is also valid for other forms of health
economic studies.

Cost of Illness Studies

In cost of illness studies, in which sector of the health
care system the major expenses occur can be demon-
strated in detail. The costing is usually differentiated
at least into acute inpatient care, non-acute inpatient
care such as rehabilitation clinic costs, ambulatory care
by general practitioners or specialists, drugs, informal
care, and � indirect costs due to productivity loss. Dif-
ferent stages or grades of severity of a disease, gender,
and age classes could also be calculated separately.
The costs of illness can be estimated by taking into
account the costs of all patients with a defined health
state in a specific limited time period (prevalence
method) or by calculating the long-term costs of those
patients whose illness is newly diagnosed during a spe-
cific limited time period (incidence method) (Akobun-
du et al. 2006; Berger et al. 2003; Drummond et al.
2005; Kobelt 2002).

Prevalence Based Studies

In cost of illness studies based on the prevalence of
a disease, all costs for a defined patient population (e. g.
patients with a specific disease) over a defined time
period (e. g. one year) in a defined geographical area
(e. g. a specific country or health care system) are esti-
mated. Examples for prevalence based cost of illness
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studies are the costs for treating all patients with dia-
betes mellitus type II in a given year in the USA, or
the costs of dementia in the elderly in Germany over
a defined time period. If data for several years are avail-
able, it is possible to describe the development over
time and to give a prognosis of future costs.

Incidence Based Studies

In incidence-based cost of illness studies, it is attempted
to estimate the lifetime costs for a patient with a defined
disease from diagnosis to cure or death in chronic or
life-threatening diseases, respectively. Incidence-based
studies are more appropriate if the long-term costs of
patients and the effect of a treatment or a preventive
intervention on future costs are the focus of the study.
For chronic diseases with a duration of many years,
purely incidence-based approaches are more difficult to
conduct and more resource-consuming compared with
a prevalence-based approach. If a detailed prevalence-
based cost of illness study is available which differenti-
ates all relevant stages of the disease, the whole course
of the disease and the long-time costs of illness can also
be modeled based on prevalence-based data.
A special and more advanced form of cost of illness
study is the estimation of the costs of a specific risk fac-
tor, such as tobacco smoking or alcohol abuse, which
can lead to several different health problems or dis-
eases, which themselves could also be caused by sev-
eral other risk factors. Using the example of the costs
of tobacco smoking, the various smoking-attributable
risk fractions (� attributable risk fraction) of all rele-
vant diseases that could be caused by smoking have to
be estimated. In a further step, the lifetime costs have to
be estimated for all these diseases and must individual-
ly be attributed to smoking according to the extent the
risk factor is responsible for the disease.
Costs of illness studies create information about the
amount of resources spent on the treatment of a disease.
This information can be helpful in generating hypothe-
ses for later � health economic evaluation studies com-
paring different intervention strategies. Furthermore,
the results can be used to set priorities for research
activities for diseases with a larger potential of cost sav-
ings if more cost-effective alternatives would be pre-
ferred (CADTH 2006).
In situations of limited resources for health care, this
information could be misunderstood as a signal to cut

down resources primarily in the treatment of the most
expensive diseases. However, � rationing should be the
second choice in � resource allocation decisions. It
should be taken into account that reducing the actual
amount of money spent on a specific disease is certain-
ly lowering the total outcome (� outcome measure) for
the patients (assuming that healthcare interventions in
this disease are doing more good than harm overall).
A rational decision for more cost-effective alternatives
not only considers the costs but also includes factors
related to the medical benefit and can therefore pro-
duce more value for money in health care (Rice et al.
1994).

Costing Process

The costing with respect to the estimation of the costs
is the main characteristic feature of all health econom-
ic studies. In cost of illness studies, the costing process
is performed in the most detailed manner. Therefore,
the description of the costing process is included in this
chapter, although it is also valid for economic evalua-
tion studies.
In general, all costs related to the use of a technology
should be identified (� costing process: identification
of relevant costs) and considered to be relevant. These
costs are the monetary equivalent to resources such as
goods or professionals’ time. The resources are mea-
sured (� costing process: measurement of resources
used) in quantifiable physical units, e. g. inpatient days
or GP contacts, as detailed as necessary for the analy-
sis, and should be differentiated into categories that are
appropriate to the decision makers. In a further step, the
measured resources are valued to express them in mon-
etary units (Gold et al. 1996). For valuing (� costing
process: valuation), standard reimbursement or pricing
catalogs are mainly used (CCOHTA 1996). It has to
be kept in mind that these charges are not necessari-
ly identical to the � opportunity costs according to the
economic theory. With rare exceptions, the opportunity
costs of health care resources can only be approximat-
ed assuming also that charges are the result of a societal
process, like the price of any other good in a function-
ing economy.

Top-down or Bottom-up Approach

Different data sources can be used for estimation of the
cost of an illness or the cost of a health care interven-
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tion. Using a so-called bottom-up approach, the indi-
vidual data from patients, patients’ charts, epidemio-
logical registries, or cohort studies can be aggregated
to a population level. In a top-down approach, highly
aggregated sources such as routinely collected national
statistics or sickness fund databases can be used direct-
ly or can be disaggregated to a more detailed level. The
choice of the costing approach depends on the avail-
ability and quality of the aggregated data and the level
of detail that is necessary to achieve a valid estimation.
Both approaches can be combined.
The major problem of retrospective analysis of large
routine datasets (� claim’s data analysis) is that, usu-
ally, not all pieces of information necessary to answer
the study question, e. g. all health care sectors or co-
morbidity, are included in the original data set. On the
other hand, a bottom-up data collection is limited to
a smaller sample of patients, mainly for reasons of lim-
ited resources for the study, which makes it more com-
plicated to ensure that the sample is unbiased and rep-
resentative of the overall population.

Perspective

The perspective of an economic analysis of a health
care technology describes the point of view that is tak-
en. The choice of the perspective is a basic decision
to be made for every analysis and can crucially affect
the result of the calculation. It especially influences the
determination of costs, but can also be relevant for out-
comes.
From a � societal perspective, all costs and bene-
fits, including the productivity loss due to a health
state, treatment, or diagnostic procedure, are taken into
account (see also “Labor costs”). From the narrower
perspective of a health insurance or sickness fund (often
called � payer’s perspective), only their own expenses,
expressed as reimbursement rates, in different sectors
of the health care system are relevant. From the per-
spective of an institution like a hospital, only the costs
for the institution itself, which are incurred during the
inpatient stay, are considered. The most important per-
spectives are the societal, the payer’s, and the institu-
tional perspective. Further perspectives are the patient’s
perspective and the employer’s perspective. Accord-
ing to most recommendations for economic evalua-
tions in health care, a societal perspective should be
taken at least in addition to other perspectives (Gold

et al. 1996; Drummond et al. 2005; Canadian Agen-
cy for Drugs and Technologies in Health (CADTH)
2006).

Direct Costs

The costs related to the provision of the health care
intervention itself, including all side effects and also
all future consequences on health care diagnosis and
treatment in different health care settings, are defined
as direct medical costs (e. g. inpatient hospital treat-
ment, ambulatory care, drugs, rehabilitation). In some
diseases, direct non-medical costs e. g. for transporta-
tion or childcare during a medical intervention of the
parent, can be incurred.

Indirect Costs

The so-called indirect costs express the loss of produc-
tivity to the national economy. Indirect costs can be
due to decreased efficiency or total absence from work
through an illness – for a limited number of days of
absence or early retirement – or due to premature death.
There are two ways of calculating the indirect costs:
the � human capital approach and the � friction cost
method. Both approaches are based on the assumption
that the lost productivity can be valued by the achiev-
able gross income of the employed population, thus giv-
ing the labor a defined value (� labor market).
The human capital approach is considered to be the sim-
pler and more frequently used approach and is there-
fore recommended by a number of recommendations
for economic evaluation studies, although it is also rec-
ommended that the friction cost approach should be cal-
culated in an additional scenario, or at least that a sensi-
tivity analysis using the friction cost method should be
carried out (Gold et al. 1996).

Cross-References
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Costing Process

Definition

Costs in health economic analysis are monetary units
referring to resource used in the context of the pro-
vision of health care. The costing process is the mea-
surement of the cost. Besides the general subdivision of
costs (e. g. fixed cost, variable cost, total cost, marginal
cost), � direct costs and � indirect costs are differenti-
ated in health economic evaluation studies.

Costing Process:
Identification of Relevant Costs

Definition

The first step in estimating the cost of a health care
intervention (� labor market) is the identification of
parts or consequences of the intervention that are
responsible for any cost. Identification of the relevant
cost components is determined by the perspective of the
health economic analysis.

Costing Process:
Measurement of Resources Use

Definition

The second step in estimating the cost of a health care
intervention (� costing process) is the measurement of
the natural units of health care (e. g. GP visits, inpatient
days) that are connected with the identified relevant
cost components. The measurement of resource use is
mainly determined by the availability of data and the
methodological approach of the analysis, e. g. bottom-
up or top-down.

Costing Process: Valuation

Definition

The third step in estimating the cost of a health care
intervention (� costing process) is valuation of the
measured resource use in monetary units. For valuing,
standardized costs per unit, e. g. GP visit, specific for
a country or health care system and specific for the cho-
sen perspective, are usually used.

Costs for Health Gain

Synonyms

Cost-Effectiveness

Definition

Health economic term which weighs the effectiveness
of a health procedure, service or programme against its
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expenses and potential savings. The consequences of an
intervention are measured by natural or physical units,
e. g. as infections averted, cases detected or years of life
gained. It assumes that these consequences have value
in themselves. It allows the comparison of the effective-
ness of an intervention with respect to costs and with
respect to a defined consequence, e. g. the costs in e
per case detected, without making an attempt to com-
pare the value of different consequences with each oth-
er.

Costs for Health Gain Analysis

� Cost-Effectiveness Analysis

Cost-Utility Analysis, Preferences

� Value, Human Life – Utilities

Cot Death

� Sudden Infant Death Syndrome (SIDS)

Country

Synonyms

Land; State

Definition

Country denominates a geographical territory, while
state expresses administrative and decision-making
institution constituted by law.

Covariance Models

� ANCOVA

Cox Proportional Hazards Model

� Cox Proportional Hazards Regression

Cox Proportional Hazards Regression

Synonyms

Cox proportional hazards model; Cox regression; Pro-
portional hazard regression

Definition

The Cox or proportional hazards regression model is
used to analyze survival or � failure time data. The
technique may also be used when survival is influenced
by a large number of factors, some of which may be cor-
related, and the aim is to identify those features of the
patient or the disease that are of independent prognos-
tic significance. This model is a regression method for
survival data, and provides an estimate of the � hazard
ratio and its confidence interval. The Cox proportional
hazards model is an appealing analytic method that is
powerful and flexible. The Cox model itself makes three
assumptions: first, that the ratio of the hazards of two
individuals is the same at all times; secondly, that the
explanatory variables act multiplicatively on the haz-
ard; and thirdly, that the failure times of individuals are
independent.

Cox Regression

� Cox Proportional Hazards Regression

CPI (Community Periodontal Index)

Definition

Severity and degree of � periodontal diseases (� gin-
givitis, � periodontitis) in an individual (or in a section
of a population) are assessed, according to a WHO-
recommendation, by the CPI (Community Periodon-
tal Index) taking as its basis the three features bleed-
ing, dental calculus, and gingival sulcus. A special
dental CPI-probe (WHO-probe) is used for the rele-
vant examination. Periodontal diseases are classified
into five degrees according to their severity ranging
from 0 (healthy, inflammation-free gingiva and peri-
odontium) to 4 (most severe form of periodontitis with
loss of function of the teeth). Periodontal diseases of
degree 1 may be cured by an improved domestic oral
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hygiene, degree 2 and 3 must be looked after and treat-
ed by a dentist. Degree 4 require additional periodontal
surgery.

Cream-Skimming

� Preferred Risk Selection

Crib Death

� Sudden Infant Death Syndrome (SIDS)

Crime

Synonyms

Criminal offence

Cross-References

� Criminal Law

Criminal Capacity

� Criminal Responsibility

Criminal Law

Synonyms

Penal law

Definition

Criminal law stands for the legal rules defining and
prohibiting, on pain of penalties, such acts which
are regarded as socially detrimental and punishable
(crimes). Criminal law also provides for penalties and
other sanctions of crimes, including the mode of pun-
ishment. Criminal penalties include monetary fines,
imprisonments and in some jurisdictions death penal-
ties. Criminal law is enforced by the state, particu-
larly by prosecutors, police, courts, prisons and other
enforcement institutions.

Criminal Law and Public Health

ADEM KOYUNCU

Mayer Brown LLP, Cologne, Germany
akoyuncu@mayerbrown.com

Synonyms

Penal law

Definition

Criminal law stands for the legal rules defining and
prohibiting, on pain of penalties, those acts which
are regarded as socially detrimental and punishable
(crimes). Criminal law also provides for penalties and
other sanctions of criminal offenses, including the
mode of punishment. Criminal penalties include mon-
etary fines, imprisonments and in some jurisdictions
death penalties. Criminal law is enforced by the state,
particularly by prosecutors, police, courts, prisons and
other enforcement institutions.

Basis Characteristics

Background and Function

Criminal law is based on the state’s penal power. In
a constitutional state, only the state has the power to
punish people. By enacting criminal law, the states have
created a legal order for the people’s coexistence in
the community. Criminal law defines crimes and threat-
ens everyone with penalties if found guilty of having
committed such detrimental and forbidden acts. Crim-
inal law protects the goods and legitimate interests of
the community, which include life, health and safe-
ty of the people as well as compliance with existing
laws.
The function of criminal law is – in contrast with those
of most public health activities – not solely to prevent
harm. Criminal law also pursues a repressive approach
as it intends to uncover crimes and punish delinquents.
In criminal law, both prevention and repression (i. e.
punishment) are of the same rank. Criminal law pursues
several objectives:
1. By threatening unlawful acts with penalties and

enforcing penalties, criminal law has a deterrent
effect on potential delinquents (general prevention).
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2. Punishment, for example by imprisonment, protects
the society from known offenders. The penalty also
aims to deter the offender from future offences.

3. The punishment shall also educate the offender in
order to promote lawful behavior and support his
rehabilitation in society.

4. Finally, delinquents are also sentenced to penalties
to retaliate them for their criminal offences (retalia-
tion).

Pursuant to these objectives, criminal punishment has
several functions, which complement each other (See
also Tröndle and Fischer 2007; Lazzarini et al. 2007;
Gostin 2000). Criminal law is regarded as the last resort
(ultima ratio) to protect the legal order and the commu-
nity as it is associated with personal sanctions.

Principles of Criminal Law

Two basic principles of criminal law are embodied in
the Latin doctrines nullum crimen sine lege (“no crime
without law”) and nulla poena sine lege (“no penalty
without law”). Thus, before a behavior can be classi-
fied and punished as criminal, the respective criminal
offence must be defined by criminal laws so that each
individual can determine whether a certain act is crimi-
nal or not.
Criminal laws codify crimes and define the elements
of these crimes. These elements must be evidenced by
the prosecutor to convince the judge or the jury that
the accused has committed a crime. Typical crimes
involving personal injuries include murder, battery and
poisoning. Criminal offences against property rights
include fraud, burglary, robbery, blackmail and cor-
ruption. In addition, in many other specialized fields
of law certain acts are, on pain of penalties, forbid-
den and represent criminal offences. For example, envi-
ronmental laws and occupational safety laws define
specific criminal offences so that violations of these
rules (which are primarily public health law offences)
are at the same time crimes chargeable under criminal
law.
For criminal punishment, the offender’s act must have
fulfilled the elements of the respective crime and they
must have acted at fault (i. e., intent or negligence).
Some criminal offences require that violators have act-
ed with intent (e. g., murder) whereas others are ful-
filled if the offense was committed involuntarily but
negligently (e. g., negligent homicide). Additionally,

the offender must have acted with personal criminal
responsibility – a fundamental requirement of criminal
law, which refers to the principle nulla poena sine culpa
(“no penalty without responsibility”). Some persons
lack criminal responsibility (e. g. children) or may have
acted in a state of reduced or missing criminal respon-
sibility, like mentally ill or drunk persons (Koyuncu
2000).
The practice of criminal law is governed by spe-
cific criminal procedure rules and specialized actors,
which include the prosecutors who charge violators at
court and criminal investigation departments. Crimi-
nal investigations are also governed by criminal pro-
cedure laws, which provide the actors with a flexible
set of tools (e. g., searches, seizures, telephone surveil-
lance). Criminal investigations are initiated if the prose-
cutors or police departments become aware of acts that
fall under the scope of criminal law. Such awareness
can result from any type of information, e. g., private
complaints. In addition, if facts are unearthed in the
course of public health investigations that indicate com-
mitted crimes, the public health agency will regularly
involve the prosecutor’s office. Then, the original pub-
lic health investigation would lead into criminal inves-
tigations.
If criminal offences are charged before courts, special-
ized courts regularly handle such cases. In addition,
the criminal law procedure rules differ from those that
apply in civil litigation. For example, before criminal
courts, the accused may claim the “benefit of the doubt”
rule, which provides that when facts are in doubt, the
court must assume the facts that would be beneficial to
the accused person (in dubio pro reo).
If the court (or jury) finds that the offender was guilty,
they will impose penalties depending on the crime,
the gravity and all relevant case circumstances. The
type and range of penalties for a crime is provided by
law. Most criminal laws provide for monetary penal-
ties and imprisonments; some allow death penalties.
Crimes may also entail other sanctions imposed by
criminal courts, such as a ban from professions, disci-
plinary sanctions, the forfeit of gain and the order to
compensate the victim. Companies convicted of crimi-
nal offences may additionally be sanctioned by exclu-
sion from public procurement contracts. In some juris-
dictions, such companies are listed in public registers
and are excluded from governmental assignments (See
Grad 1990, for the U.S.).
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Criminal Law and Public Health

Criminal law and public health practice have a num-
ber of points of contact. There, criminal law unfolds its
various (direct and indirect) effects in the interest of the
public’s health:
• First, nearly all specialized fields of public health

law define special crimes. In such cases, the public
health offence simultaneously is a crime and may,
in addition to administrative sanctions, lead to pun-
ishment of the violator under criminal law. Further,
the potential of criminal punishment has a deter-
rent effect. Here, public health practice and criminal
law proceed hand in hand. Against this background,
investigations of the cause of public health issues
may shift into criminal investigations.

• General criminal laws are also determined to protect
individuals and the public from harm. When forbid-
ding personal injuries, criminal law has behavior-
influencing effects in the interest of the communi-
ty’s health. Here is a contact point between crimi-
nal law and public health based on an indirect effect.
The effects are even bigger when addressed to par-
ticular persons close to the public’s health: medi-
cal doctors, nurses and other health professionals
particularly may be subject to prosecution because
of patient injuries, and the awareness of criminal
law risks has an additional deterrent effect. Criminal
law also applies against employers who fail to pro-
vide their workers with appropriate workplace safety
means. Public health officers may also be prosecut-
ed if they fail to provide accurate services and negli-
gently do not prevent a public health harm or inade-
quately violate personal rights.

• Criminal law also applies to individuals or com-
panies causing harm to public health. Such cases
involve persons with infectious diseases who dis-
regard protection measures and transmit the infec-
tion to others. In this realm, a particular concern
of criminal law is the intentional or negligent trans-
mission of HIV by infected persons through unpro-
tected intercourse (See Lazzarini et al. 2007 (for
the U.S.); Tröndle and Fischer 2007; Wisuschil
1998 (for Germany)). These persons obviously pose
a public health threat and simultaneously fulfill the
elements of battery or at least negligent bodily injury.
In a number of criminal proceedings, several such
persons have been prosecuted and convicted.

• Criminal laws that penalize traffic offences (e. g.,
drunk driving) have contributed to the communi-
ty’s health and safety. Correspondingly, “motor vehi-
cle safety” is among the ten great public health
achievements of the 20th century, as published by the
Centers for Disease Control and Prevention (CDC
1999).

• In the aftermath of the terrorist attacks in the U.S.,
“forensic epidemiology” emerged as a method that
builds a new contact point between criminal law and
public health. Forensic epidemiology is defined as
“the use of epidemiologic methods as part of an
ongoing criminal investigation of a health problem
for which there is suspicion or evidence regarding
possible intentional acts or criminal behavior as fac-
tors contributing to the health problem” (Lazzari-
ni et al. 2007). The definition reveals that forensic
epidemiology supports criminal investigations and,
thus, is at the “intersection” between the practice
of criminal law and public health (Goodman et al.
2003).

• Another intersection between criminal law and pub-
lic health is formed by public health “standards” set
by the administration. These standards often pro-
vide guidance for particular activities and, as such,
describe the present “state of the art” for the pursuit
of the respective activities. As negligence in crim-
inal law must be determined based on the “state
of the art”, the public health standards can be used
as evidence for the “state of the art”. In summa-
ry, such standards regularly stand for “due care”
(Koyuncu and Kamann 2007). Therefore, a breach
of the standard may implicate a lack of the nec-
essary “due care” when causing an injury. Disre-
gard of a standard may also indicate an organiza-
tional failure, e. g., if an employer failed to provide
the employees with the protective means prescribed
in a standard for occupational safety (Koyuncu and
Kamann 2007). Therefore, the interplay between
these standards and criminal law is another rele-
vant intersection between public health and criminal
law.

There are substantial contact points between criminal
law and public health law. To a certain extent, public
health laws encompass criminal law rules. In addition,
the interplay between criminal law and public health is
based on several indirect effects of criminal law in the
interest of the public’s health.
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Cross-References

� Environmental Law and Public Health
� Infectious Diseases
� Infectious Diseases Control Law
� Labor and Occupational Safety Law
� Legal Basis of Public Health
� Occupational and Environmental Health
� Public Health Law, Legal Means
� Tort Law and Public Health
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Criminal Responsibility

Synonyms

Criminal capacity; Guilt

Definition

Criminal responsibility is defined as the capability of
a person to be culpable for his acts under criminal law.
Criminal responsibility requires that the person have
the intellectual capacity to understand that his action is
a criminal offence and the ability to control his actions.
Criminal responsibility is the prerequisite for prosecu-
tion and the criminal punishment of a person. This is
why children and many mentally ill persons or persons
with certain blood alcohol levels are not, or only to
a limited extent, criminally responsible.

Cripple Disease

� Polio
� Poliomyelitis

Critical Appraisal

Definition

Critical appraisal is one step in the process of evidence-
based clinical practice. It is the process of systemati-
cally examining research evidence to assess its valid-
ity, results, and usefulness before using it to inform
a decision. Together with skills in finding research evi-
dence and changing practice as a result of research, crit-
ical appraisal is the route to closing the gap between
research and practice and as such makes an essential
contribution to improving healthcare quality. Critical
appraisal allows us to make sense of research evidence.

Critical Pathways

� Clinical Pathways

Cross-Cultural Communication

Synonyms

Intercultural communication



C

Crude Rate 181

Definition

Cross-cultural � communication refers to network of
information exchange, dealing with or comparing two
or more cultures.

Cross-Cultural Psychiatry

� Social Psychiatry

Crossing-Over

� Recombination

Cross-Product Ratio

� Odds Ratio (OR)
� Relative Odds

Cross-Sector Efforts

Synonyms

Social regulation; Regulation

Definition

A legal restriction promulgated by government through
official rulemaking processes. Regulations often repre-
sent attempts by government to modify prices, wages,
pollution, industry practices, and standards of produc-
tion for goods and services in the free market by limit-
ing the discretion of individuals and companies to make
decisions freely.

Cross-Sector Reallocation

� Governmental Regulations

Crown

Definition

With regard to the anatomical areas of the tooth, the
crown is the visible part that extends in the mouth. The
invisible part is the root of the tooth, which anchors the
tooth in the jaw.
With regard to dental treatment, a crown is an artifi-
cial replacement that restores missing tooth structure by
surrounding part or all of the remaining structure with
a material such as cast metal, porcelain, or a combina-
tion of these materials.

Crude Birth Rate (CBR)

Definition

Crude birth rate (CBR) is calculated as the number of
live births per 1000 population in a given year. It rep-
resents only a crude estimate of � fertility – not all the
population included in the denominator is exposed to
the risk of � pregnancy. CBR is not a good measure for
comparing fertility across populations, as variations in
age distribution of the populations being compared will
affect the birth rate.

Crude Rate

Definition

The crude rate is a summary measure based on the total
number of events (e. g. diseases, births, deaths) occur-
ring in the total observed population over a given time.
The standard reference period is one year. Because the
size of population changes over a period of a year, the
number of people in the population in the middle of the
year (the mid-interval population) can be used as the
denominator. Depending on the data available, this may
be calculated as the average of the size of the population
at the beginning and at the end of the one-year period,
or estimated from census data. This rate should not be
used for making comparisons between different popu-
lations when the age, race, and/or sex distributions of
the populations are different.
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Cryptosporidiasis

� Cryptosporidiosis

Cryptosporidiosis

Synonyms

Infection with cryptosporidia; Cryptosporidiasis

Definition

Cryptosporidia are single-cell eukaryotes, which are
spread worldwide and which can be found in humans
and in a couple of vertebrates. They are transmitted
by contaminated water and food or as a smear infec-
tion. Young children (6–24 months) and immunocom-
promised persons face a special risk of cryptosporidio-
sis. Following an incubation period of 3–7 (up to 12)
days diarrhea develops, which is accompanied by nau-
sea, stomach ache and mild fever. The disease lasts for
7–14 days; in general, therapy can be restricted to the
replacement of fluid losses. Severe courses are observed
in immunodeficient persons. The most important means
of prophylaxis of cryptosporidiasis is compliance with
hygienic rules.

Cross-References

� Infection with Cryptosporidi

Cultural Awareness

Synonyms

Cultural identity

Definition

Cultural awareness is defined as recognition, accep-
tance and expression of cultural beliefs and system of
values as part of cultural, social, ethnic and national
identity.

Cross-References

� Cultural Identity

Cultural Beliefs

MASON DURIE

Mãori Research and Development, Massey University,
Palmerston North, New Zealand
m.h.durie@massey.ac.nz

Definition

� Culture is essentially a convenient way of describ-
ing how members of a group understand each other
and communicate that understanding. The nuances of
meaning are generated by behavior as much as words
and the interactions between members are often deter-
mined by shared values operating at an unconscious or
‘taken for granted’ level. � Cultural beliefs are prod-
ucts of the world views held by collectives and under-
pin the ways in which members of the group view the
human life-cycle, the environment, and the organization
of society. Although the focus in this essay is on cul-
ture associated with particular ethnic groups who are
indigenous, ethnic culture is only one cultural affiliation
alongside others. Many groups have their own distinc-
tive cultures – the elderly, the poor, professional groups,
youth and the sick – and they have corresponding belief
systems that arise from their particular circumstances.
In this respect, a single individual, such as a young
woman, may hold beliefs that are part of a universal
culture (such as the culture of youth), and at the same
time have cultural beliefs that are localized by ethnicity
and indigeneity.

Basic Characteristics

Cultural Beliefs and Indigeneity

Indigenous peoples have experienced contact with oth-
er cultures and civilizations in vastly different ways,
and have often suffered a range of unfortunate conse-
quences including alienation from traditional lands and
properties. But despite the adversity, a unifying char-
acteristic has emerged. It is a sense of unity with the
environment. Common to indigenous peoples is a world
view that locates people within the context of the nat-
ural environment, rather than apart from the environ-
ment. ‘We are the river, the river is us’. ‘We are the land
the land is us’. A bond with the land and the natural
environment is the fundamental feature of indigeneity
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and often land is an extension of � tribal identity and
personal � identity.

Cultural Beliefs and Indigenous Knowledge

Arising from this close link between people and the
environment are a number of cultural markers that are
integral to indigenous cultural beliefs including the
organization of indigenous knowledge, the categoriza-
tion of life experiences, and the shaping of attitudes
and patterns of thinking. The individual is a part of all
creation and the idea that the world or creation exists
for the purpose of human domination and exploita-
tion is absent from indigenous world-views. A spiritual
link between the physical and social environments also
emphasizes the significance of resources as collective
and intergenerational, and the importance of land for
health and wellbeing. Similarly the basis for knowledge
creation is the dynamic relationships that arise from
the interaction of people with the environment, genera-
tions with each other, and social and physical relation-
ships. Relationships form the substrate for indigenous
knowledge. While it is often valued because of its tradi-
tional qualities, a creative and inventive capacity forms
the core of an indigenous knowledge system and the
emerging cultural beliefs. The perception of indigenous
knowledge and culture as applicable only to the distant
past misses the thrust for development that is part of
the indigenous journey; the three most distinguishing
features of indigenous knowledge are said to be that it
is a product of a dynamic system, it is an integral part
of the physical and social environment of communities,
and it is a collective good.

Cultural Beliefs Around Birth and Death

For many indigenous peoples, birth is a celebrated event
largely because it is a step towards survival of the
tribe. Tribal cultures all over the world place high value
on the wellbeing of future generations, partly because
endurance has so often been threatened in the past –
by harsh climates, natural catastrophes, inter-tribal war-
fare, � colonization, and introduced diseases for which
there was no natural immunity. Birth is important for
the immediate family but there is also a strong belief
that every child belongs to the wider network of extend-
ed family members and the community as a whole.
That belief is often reflected in patterns of child-rearing
and in later years can be manifest as a commitment to

reciprocity, mutual benefits, and social inclusion. Some
indigenous groups emphasize birth as an opportunity to
reinforce the link with the natural environment by bury-
ing the new-born’s placenta under a special tree or in
another site that is of spiritual importance.
Indigenous beliefs about death and dying tend to be
philosophical. Death is a normal part of the life cycle
and even though grief may be unconstrained there is
a sense of inevitability. As well, death represents a con-
nection between present generations and generations
who have long since died and may also be celebrated
as an event that reinforces continuity with the natural
environment, a reminder that human existence is con-
textualized by a wider environmental ethic.
Typically funeral rituals reflect cultural beliefs about
spiritual links with ancestors and grief is openly ex-
pressed as elders offer farewell laments, encouraging
the hovering spirit of the deceased to join deceased fam-
ily members. A sense of union with the wider world of
the departed is established, diminishing the impact of
loss and establishing a place for the recently deceased
within the realms of the departed. As a final tribute,
children born around the time of death are often named
for that person. Continuity has been restored to the fam-
ily life cycle.

Cultural Beliefs and Health

Indigenous populations are likely to subscribe to values
and attitudes that are distinctly different from the cul-
tural experiences of western-trained clinicians. When
confronted with poor health, for example, indigenous
peoples may not accept conventional explanations nor
differentiate between physical and mental disorders.
Instead the event may be explained as a loss of balance
between spiritual, mental, physical and family dimen-
sions. Sometimes a health problem is seen as evidence
of transgression against the social code, either by the
individual or the family and can be manifest in a vari-
ety of ways. Physical disorders for example may not be
regarded as bodily ailments but as reflections of men-
tal processes, social circumstances and spiritual experi-
ences. Similarly, mental disorders are deemed to have
physical, as well as spiritual and family components.
The relative weightings attached to symptoms also have
� cultural determinants. Between cultures there are dif-
ferent symptom hierarchies and different interpretations
of both severity and importance. A case in point is
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depression. Patients in euro-centric cultures are more
likely to complain about the emotional and psycholog-
ical aspects of the illness while many indigenous pop-
ulations are more worried about the physical aspects:
lack of energy, debilitation, weight loss, abdominal
pains, poor appetite, sensitivity to cold. In non-western
cultures depression will not necessarily be regarded as
a mental disorder but as a disorder of energy, or gas-
tro-intestinal malfunction, or sleep disturbance. In any
event, while depression may be a universal ailment, its
presentation is largely colored by cultural beliefs and
variations in the way symptoms are ranked.

Cultural Beliefs and Health Interventions

Clinical programs will be more readily accepted and
outcomes will be improved when treatment process
makes sense in cultural terms. Incorporating cultural
beliefs and values into treatment and healing has been
a goal in many countries since the early 1980s and
at least four approaches have been used. First, there
has been an increase in the utilization of traditional
healing services, sometimes as an alternative to main-
stream services though more often as a supplementary
activity. Traditional healing incorporates a number of
remedies largely based on the use of leaves, berries,
bark, derived from native plants. They are usually dis-
pensed by healers who also employ incantations, spir-
itual strengthening, and sometimes rituals to remove
malevolent influences. Second, conventional health and
medical services have increasingly added ethnic values
and customary practices to treatment programs, creat-
ing a bicultural formula. Third, in respect of psycholog-
ical therapies a number of ethnic centered techniques
have been developed either independent of other pro-
cesses or alongside them. Usually they aim to strength-
en � cultural identity. Fourth, indigenous health ser-
vices have been established to provide more accessible
services for their people by recognizing cultural beliefs
and customs, employing indigenous health workers,
and offering a mix of scientifically based treatments as
well as traditional healing.

Cultural Beliefs and Human Diversity

Although cultural beliefs can shape perspectives on
health and disease, it can be misleading to draw conclu-
sions about an individual simply because of ethnicity
or cultural affiliation. There may be similar histories,

commonly held cultural views, and equivalent socio-
economic living conditions, but no two human jour-
neys are the same. Concluding that any condition can be
explained entirely on the basis of cultural beliefs can be
misleading. This does not mean that cultural beliefs are
irrelevant but it does sound a note of caution about seek-
ing explanations derived solely from cultural ‘norms’.
At the same time, the recognition of cultural beliefs as
foundations for understanding health, provides a basis
for engagement with families, communities, and popu-
lations so that interventions can be more effective and
health planning can be an inclusive process.

Cross-References

� Bias
� Colonization
� Country
� Cultural Awareness
� Cultural Determinants
� Cultural Identity
� Cultural Value
� Culture
� Identity
� Lifestyle
� Self-Identity
� Social Identity
� Transition Country
� Tribal Identity
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Cultural Competence

Definition

In this context, cultural competence refers to public
health professionals’ recognition and understanding of
the importance of culture in health-related activities and
the history, beliefs, values (� ethical values), and prac-
tices of members of the communities they serve. Educa-
tional programs are at times needed in order to achieve
or improve cultural competence.

Cultural Determinants

Synonyms

Cultural features; Characteristics

Definition

Cultural determinants represent features by which basic
differentiation of cultures is possible. Cultural determi-
nants include ethnicity, race, � country of origin, lan-
guage, non verbal communication, acculturation, gen-
der, age, sexual orientation, values, behavior norms,
rules, manners, social grouping and relationships, reli-
gious and spiritual beliefs, socioeconomic class and
education.

Cultural Ethnicity

Synonyms

Ethnicity; Ethnic Identity

Definition

� Ethnic identity indicates identification with a par-
ticular group which is often descended from com-
mon ancestors. Members of the group share nation-

ality, tribal affiliation, genealogy, religious faith, lan-
guage, or cultural and traditional origins and are an
identifiable minority within the larger � nation-state. In
Latin America for example it often refers to Indians and
Africans, although perhaps everyone has some type of
ethnic identity.

Cross-References

� Ethnic Identity
� Ethnicity

Cultural Features

� Cultural Determinants
� Cultural Ethnicity

Cultural Identity

Synonyms

Ethnic identity; Social identity; National identity; Cul-
tural awareness

Definition

The cultural identity refers to the distinguishing cultural
features of the group, as well as to the individual’s sense
of belonging to it. It is often used as synonym for social,
ethnic or national identity both due to shared distinctive
spiritual, material, intellectual and emotional features
and to value systems, traditions and beliefs.

Cross-References

� Cultural Awareness

Cultural Preservation

Synonyms

Cultural protection

Definition

Cultural preservation refers to activities aimed at pro-
tecting � cultural awareness, � cultural identity, � cul-
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tural beliefs and cultural features from loss or disap-
pearance.

Cultural Preservation and Protection

MASON DURIE

Mãori Research and Development, Massey University,
Palmerston North, New Zealand
m.h.durie@massey.ac.nz

Synonyms

Cultural sustainability

Definition

� Cultural preservation and protection is a major con-
cern for indigenous peoples who have become minori-
ties in their own lands. Dispossession of material
resources such as land and forests has often been
accompanied by loss of cultural resources including
language, histories, art forms and intellectual knowl-
edge. Retaining and safeguarding culture for future
generations has therefore become an urgent matter
especially in the face of globalization and the inevitable
attrition of older generations who have served as the
carriers of culture.
While the preservation and protection of indigenous
culture is largely a function of indigenous peoples
themselves, there are also implications for states and
public agencies, including those within the health sec-
tor. Cultural restoration and transmission is not only
justified for reasons of heritage, aesthetics and history,
but also because cultural methodologies provide a basis
for the acquisition and elaboration of knowledge, as
well as creating platforms for the understanding and
promotion of health, education, and justice.

Basic Characteristics

Sustaining Indigenous Knowledge

The manifestations of culture that are most obvious
include the performing arts, visual arts and language.
However, culture is underpinned by a knowledge base
that provides a substrate for the parameters of cul-
ture including distinctiveness, consistency and cohe-
siveness. For indigenous peoples knowledge creation
is bound into the dynamic relationships that arise from

the interaction of people with the environment, genera-
tions with each other, and social and physical relation-
ships. Relationships form a catalyst for the codification
of indigenous knowledge which recognizes the inter-
relatedness of all things, draws on observations from
the natural environment, and is imbued with an organic
life force and spirituality. During contests for territory,
much of the old knowledge was either lost or forced into
a dormant mode. Although some knowledge has been
lost forever, many countries have set out to reinvigorate
indigenous methodologies and indigenous understand-
ings of the natural world, not only to maintain a sense
of tradition but also to provide parallel perspectives that
have relevance to modern times – indigenous approach-
es to environmental management, health research, dis-
pute resolution, psychological interventions and educa-
tion.
The traditional knowledge resource is often valued
because it has remained constant. However, many
indigenous leaders consider that the notion of an
unchanging body of knowledge is inconsistent with
progress and threatens adaptation to changing envi-
ronments and changing requirements. They argue that
so called traditional knowledge actually developed in
response to particular challenges and was subject to
modification in light of new experiences and new dis-
coveries. While values might have timeless relevance,
knowledge is always changing; only in relatively recent
times has ‘old knowledge’ been declared to be the only
form of legitimate indigenous knowledge. Indigenous
development did not stop with colonization and efforts
to confine indigenous knowledge to a pre-colonial past
do little to promote a climate of growth, development,
and relevance.
Similar arguments have been heard in relationship to
carving and art. Traditionalists maintain that carvers
should follow established patterns in order to be true
to form; there is a fear that departures from a classical
tradition could betray the art. Contemporary indigenous
artists, however, are more concerned with exploring
new shapes, materials, and outlines, retaining elements
of an older art form and perhaps continuing to follow an
underlying cultural rhythm though not in a slavish way.

Language Revitalization

Dominated by the language of majorities, many indige-
nous languages have become extinct and many more
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are under threat. Language revitalization has become
a major exercise for indigenous populations including
those in the USA, Canada, Australia, Wales, Ireland,
the Nordic states, Taiwan, Spain, and New Zealand.
A number of approaches have been helpful including
the establishment of early childhood immersion cen-
ters where young (under six years) children are total-
ly immersed in their native tongue. Introducing native
languages into the wider school curriculum has also
addressed some of the aspirations of indigenous peoples
and has led to a new generation of school teachers who
have additional language competencies. But particular-
ly germane to indigenous youth has been the estab-
lishment of radio and television programs that broad-
cast in native languages using contemporary music,
youthful models, topical issues, and sports commen-
taries as vehicles for the revitalization of language.
Modern technologies have also assisted in the reten-
tion of language and other cultural resources. Despite
some initial hesitancy, videos, DVDs and electronic
archiving have found places in revitalization strate-
gies.
Cultural preservation and protection is unlikely to occur
if states are positively opposed to the recognition of cul-
tural heritage or are simply disinterested. State support
can occur through several avenues including the formal
recognition of an indigenous language as an ‘official’
language, funding support for educational initiatives,
and opportunities for indigenous languages to be seen
and heard on public radio and television as well as in
state publications and departments of state.

Heritage Protection

Frequently in the past cultural preservation and protec-
tion was regarded as the province of museums. How-
ever, museum curators are increasingly aware that an
artefact, a museum exhibit, is not just a work of art or
an historic relic, but an object that has a set of rela-
tionships with human beings; the value of the object
cannot be separated from those associations. The tan-
gible value resides in the object itself. But the intan-
gible qualities come from the associations the object
has with people. As a result, the object is imbued with
spiritual meaning derived from the people who created
it.
For that reason the value attaching to heritage, whether
environmental heritage, sacred sites, artefacts, historic

objects, or religious representations, cannot be ade-
quately considered without also recognizing the asso-
ciated human relationships. Heritage comes alive when
the time-honored relationships with people are factored
into the equation. In that respect heritage has a spiritual
dimension which depends less on the beauty, aesthetics,
or history of a site and more on notions of relationship
and inter-dependence. It is relatively easy to appreciate
the tangible. Indigenous peoples also have a way of also
appreciating the intangible and their full involvement in
the management and guardianship of national and local
heritage sites, especially those that have special links to
indigenous populations is crucial to their ongoing pro-
tection for future generations.

Culture and the Delivery of Health Programs

Although the significance of culture to health has long
been recognized, the study of culture tended to be
euro-centric, viewing ethnicities from the perspective of
western philosophies, nomenclature and practices. Over
the past two or three decades, however, the significance
of culture to health and to the delivery of health ser-
vices has been considered from ethno-centric perspec-
tives. Indigenous peoples have emphasized the impor-
tance of their own explanations of behavior based on
distinctive world-views, and have drawn attention to
the different understandings that they bring to health
and to health services. Indigenous health perspectives
and access to indigenous networks have been impor-
tant tools for health promotion and health education and
have recognized that cultural expertise is a pre-requisite
for effective engagement with communities. Often there
has been collaboration between cultural advisors and
health professionals and in some countries partnerships
between medical practitioners and traditional healers
have been formed.
The place of cultural approaches to healing alongside
conventional medical practices has been a matter of
some controversy. Because each approach is based on
different bodies of knowledge and uses evidence in
quite different ways, assumptions have been made that
one is inherently superior to the other. However, cultur-
al healing focuses on a spiritual element while modern
health care focuses on corporeal dimensions. There is
no reason why the two cannot be used in parallel pro-
vided that the criteria for best practice in one situation
are not arbitrarily imposed on the other. The validation



188 Cultural Protection

of competence is one area where there is significance
difference. Unlike processes for certifying health pro-
fessionals, not all traditional healers undergo a formal
accreditation process. Instead their reputations hinge on
community acceptance and the use of methods consis-
tent with the groups cultural values.
The wisdom held by cultural healers can have valuable
benefits for indigenous populations, if not for wider
audiences. As part of the process of cultural protection
and preservation the health sector can assist by creating
space where healers can enhance their skills and at the
same time contribute to a cultural renaissance.

Cross-References

� Cultural Awareness
� Cultural Beliefs
� Cultural Determinants
� Cultural Identity
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Cultural Protection

� Cultural Preservation

Cultural Relativism

Definition

Cultural relativism refers to the notion that because
human, social and psychological characteristics are cul-
turally produced, the diverse representation of these
characteristics across human groups is relative to cul-
tural variability. From this perspective, the moral val-
ues of different cultures cannot be compared. As a con-
sequence, an outside critique on the basis of universal
human standards – such as human rights – is not pos-
sible, because culturally different moral standards are
all of equal worth. Thus, transcultural standards for the
ethical assessment of cultural practices or human con-
duct are not objective or rationally valid, but always
represent the imposition of one set of cultural values
on another.

Cultural Sustainability

� Cultural Preservation and Protection

Cultural Universalism

Definition

Cultural universalism implies the existence of overar-
ching principles (such as human rights) that are appli-
cable cross-culturally and, therefore, could be used to
determine the rightness or wrongness of specific cultur-
al beliefs and practices.

Cultural Value

Synonyms

Cultural belief

Definition

Cultural value denotes values accepted by certain cul-
ture as true or real and as such as prominent feature
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of social group. Cultural belief systems reflect our val-
ues and perspectives and at the same time can close our
minds to accepting other ways of thinking and doing.

Culture

Synonyms

Civilization; Customs; Ethnology; Folklore; Lifestyle

Definition

Culture represents human behavior as integration pat-
tern that includes thoughts, communications, actions,
customs, beliefs, values and institutions of a race, eth-
nic, religious or social group.
Culture denotes way of life for an entire society and
as such, it includes codes of manners, dress, language,
religion, rituals, norms of behavior such as morality and
law, and system of belief.
Culture influences behavior through customs such as
use of or abstention from meat, alcohol, and tobac-
co; the practice of rituals such as circumcision; mari-
tal customs such as the prevailing age at which women
marry; attitudes toward family size, childbearing, and
child rearing; personal hygiene; disposal of the dead;
and much else. People’s values may be the most sig-
nificant component of culture that affects behavior and
through behavior, health.

Culture: Customs

� Ethics and Culture

Cumulative Incidence Ratio

� Relative Risk

Cure

� Healing

Customs

� Culture

Cutoff Level

Definition

In order to separate persons who probably have disease
from those who probably do not have disease, a cutoff
level must be set. If the human characteristic of interest
has a bimodal distribution (curve with two peaks), a cut-
off level is relatively easy to set up. In general, most
human characteristics, such as blood pressure, are dis-
tributed unimodally (curve with single peak). For these
continuous variables, a cutoff level using statistical con-
siderations and/or biological information can be cho-
sen. Unfortunately, such data is not available for many
human characteristics but a decision must be made to
establish a cutoff level above which a test result is con-
sidered positive and below which a test result is consid-
ered negative. For any disease, the optimum level has to
be selected depending on the consequences of missing
a few positives if the cutoff level is set higher or falsely
classifying more negatives as positive if the cutoff level
is set lower.

Cycloid Personality

� Cyclothymia

Cyclothymia

Synonyms

Affective personality disorder; Cycloid personality;
Cyclothymic personality

Definition

Individuals with cyclothymia show a persistent insta-
bility of mood involving numerous periods of depres-
sion and mild elation. None of those depressive and
manic episodes is sufficiently severe or prolonged to
justify a diagnosis of � bipolar affective disorder or
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� recurrent depressive disorder. Cyclothymia is fre-
quently found in the relatives of patients with bipo-
lar affective disorder. Some patients with cyclothymia
eventually develop bipolar affective disorder.

Cyclothymic Personality

� Cyclothymia

Cysticercosis

Synonyms

Infection with larvae of the pork tapeworm

Definition

Cysticercosis is caused by the larvae of the pork tape-
worm (Taenia solium). The symptoms vary depend-
ing upon which organs are involved. If the skin or the
muscles are only involved, then only mild symptoms

appear, whereas if the eyes are involved then visual
defects or even blindness can result. An infection of the
central nervous system can cause meningitis.

Cytomegaly (CMV)

Synonyms

Cytomegalovirus infection

Definition

The cytomegalovirus belongs to the herpes virus group.
Most infections are asymptomatic. CMV is spread by
saliva or other infectious body fluids. Symptoms of the
infection can be similar to mononucleosis, like pharyn-
gitis, swelling of lymph nodes and an enlargement of
the liver (hepatomegaly). Premature infants can devel-
op CMV sepsis with a lethality of 20% if they receive
a CMV positive blood transfusion. For this reason,
these patients should only receive blood conserves that
are CMV-negative.
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DAHTA

Definition

DAHTA is the German Agency for Health Technol-
ogy Assessment (DAHTA@DIMDI) at the German
Institute for Medical Documentation and Information
(� DIMDI). DAHTA@DIMDI offers the benefits of
electronic publication with the goal of publishing time-
ly, current research results that are affordable, quali-
ty assured, and peer reviewed for health policy deci-
sion making. Thus, the Agency can offer interested par-
ties a publication platform for the systematic evaluation
of medical processes, Health Technology Assessment
(HTA).

DALY

Synonyms

Disability adjusted life year

Definition

Disability adjusted life years (DALY) is a health gap
measure developed by the World Health Organization.
DALYs represent the sum of years of life lost due to
premature mortality (YLL) in the population and the
years lost due to disability (YLD) for incident cases of
health condition. The DALY concept goes beyond the
concept of potential years of life lost due to premature
death (PYLL) as it considers equivalent years of healthy
life lost in disability states or poor health. One DALY
stands for one lost year of healthy life and the burden of
disease measured by the gap between the current health
status and the ideal status of a life free of disease and
disability. The years of life lost (YLL) are calculated by

multiplying the number of deaths by the standard life
expectancy at the age at which death occurs. The years
lost to disability (YLD) for a specific cause in a specific
time period are calculated by multiplying the number
of incident cases in that period by the average duration
of the disease and a weight factor reflecting the severity
of the disease on a scale from 0 (perfect health) to 1
(death).

Damages

Synonyms

Compensation

Definition

Damages are designed to compensate violations of per-
sonal or property rights resulting from actions or omis-
sions of a person or organization that led to their lia-
bility under private law. Damage payments particularly
result from tort liability and liabilities resulting from
breaches of contracts. Most jurisdictions differentiate
between compensatory (economic) damages, which are
aimed at restoring the injured person/organization in
kind, and damages for (noneconomic) pain and suffer-
ing. Some jurisdictions, particularly the USA, are addi-
tionally known for awarding so-called punitive dam-
ages.

Danger Defense Powers

� Police Powers
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Daoism

Definition

Synonym: ‘teaching the way’. A Chinese philosophi-
cal religion that attracts some 60 million followers and
which is accepted as an authentic representation.

Data

Definition

In general, the term data refers to factual material used
as a basis for discussion and decision making, while in
biostatistics it refers to the material available for anal-
ysis and interpretation. By definition, data are facts,
observations, realizations of one or more underlying
variables recorded on one or more observational units.
Data can be either categorical or numerical (otherwise
known as qualitative or quantitative). Data are catego-
rized according to the type of values used to quantify
observations as discrete or continuous data. Data may
be subdivided also according to the scale on which
these data are measured (nominal, ordinal, interval,
ratio) or by the process by which they were gathered
(longitudinal data, time-series data, repeated measured
data, paired data, cross-sectional data, etc.). Data are
often thought of as statistical or quantitative, but they
may take many other forms as well – such as transcripts
of interviews or videotapes of social interactions. Non-
quantitative data are often coded or translated into num-
bers to make them easier to analyze.

Data Access

Definition

Data access is access to collected and compiled data
for the purposes of analysis and reporting. Data access
can be allowed to different persons, depending on their
nature: access to fundamental data for statistical analy-
sis can be provided to statisticians, access to pre-inter-
preted data to provide decision support can be provid-
ed to health professionals, and access to presentations
based on data can be provided to the public for educa-
tional purposes.

Data Accessibility

Definition

Data accessibility is a criterion of � data quality, and
is met when authorized health professionals are provid-
ed with the means to find, obtain, or make use of the
data for various purposes. Considering the rising need
to ensure confidentiality of � patient data, access to
patient data and other health information must be legal-
ly controlled.

Data Accuracy

Definition

Data accuracy is a criterion for � data quality. Data are
accurate if they meet characteristics proposed by “gold
standards”. This criterion includes data validity—the
capability of a data item to measure what it is meant to;
and reliability—the capability of a data item to measure
what it is meant to when the measurement is repeated.

Data Acquisition

� Data Acquisition and Protection
� Data Collecting

Data Acquisition and Protection

PASQUALE DI MATTIA

CEFPAS – Centre for Training and Research
in Public Health, Caltanissetta, Italy
lino-dm@libero.it

Synonyms

Data acquisition; Data collection; Data aggregation

Definition

Acquisition and use of health personal data are done in
different ways. It is a necessary condition for the gov-
ernment to organize, within the reasonable limits of its
resources, its most cost-effective health services, and its
activities in ways that best prevent illness and disability,
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and promote health among its population. “Data pro-
tection” refers to laws designed to protect the data of
individuals or organizations from improper disclosure
or use.

Basic Characteristics

Data Acquisition

Collection, aggregation and interpretation of person-
al data has become part of our computerized soci-
ety. Personal data are regularly acquired from many
sources, bringing about an increasing number and size
of datasets. It is so even with health data, since col-
lection, storage and dissemination of health informa-
tion is partially automated. Each of the health data
acquisition processes (surveillance, registries, evalua-
tion, emergency data collection, comprehensive surveil-
lance initiatives, secondary analysis of administrative
data) requires high quality data in order to help pro-
vide more effective clinical care, to assess the quali-
ty and cost effectiveness of health services, to mon-
itor fraud and abuse, to track and evaluate access to
health services and patterns of morbidity and mortal-
ity, to research the � social determinants, prevention
(� prevention and health promotion), and treatment of
diseases.
One of the main methods used in public health
for health data acquisition is � surveillance, which
implies reporting to health authorities notifiable dis-
eases. Surveillance history goes back to the seventeenth
century, when Graunt analyzed London death records
and drew inferences on the changing shape of mor-
tality over a 70-year period. But it was not until the
late 19th century that systematic reporting of infectious
diseases began and continues to this day with many
infectious diseases, like the sexually transmitted dis-
eases and tuberculosis, being notifiable, thus allowing
a society to monitor, plan and intervene to counteract
any threats.
A surveillance system requires a physician to report cer-
tain diseases, when they are diagnosed, by filling out
a form with information on the patient (name, age, sex,
race and residential address), the diagnosed disease, the
date of diagnosis, and the name of the reporting physi-
cian. This is called “� passive surveillance” in that the
local health department relies on physicians to report.
In some instances, a health department will proactive-
ly call physicians’ offices to ask if they have identified

any cases of a particular condition; in this instance, the
information required is more detailed because the dis-
ease is often not well understood and the surveillance
system is utilized as a means of collecting the infor-
mation that may help identify its causes or risk fac-
tors. This “� active surveillance” is more expensive
than passive surveillance and it is typically reserved for
relatively infrequent but important infections or events.
“� Sentinel surveillance” is a type of active surveillance
in which a sample of physicians are contacted regularly
to learn about any diagnosed cases of a particular dis-
ease.
Public health surveillance poses some ethical questions:
when does the state have the right to require physicians
and health care institutions to report, by name, those
with certain conditions? Do such requirements violate
the confidentiality that serves as a foundation of the
clinical relationship? As for other fields of public health
activities, the conflict is between individual � privacy
and � confidentiality and the public good.
These ethical dilemmas become more prominent when
surveillance is undertaken not only to track patterns of
morbidity and mortality but also to initiate restrictive
measures, e. g. compulsory treatment, and � quaran-
tine. The accepted practice of identifying individuals by
name was questioned once HIV/AIDS came along since
there was a strong social stigma attached to the condi-
tion. In examining the possibility of alternatives to the
use of name based reporting, it was necessary to consid-
er the appropriateness of earlier practices. It had to be
evaluated whether or not the use of � coded data, which
imposed additional costs, was justified in the name of
privacy, keeping in mind that data that relied on cod-
ed identifiers was less valuable than data that relied on
name identifiers. In the USA it took almost 20 years
for the Centres for Disease Control (CDC), in 1999, to
reluctantly accept that coded data could be used in case
reporting.
Data can be acquired systematically in a public health
system through disease registries, program evaluations,
and recorded emergency responses. A � disease reg-
istry usually aims to collect information on every indi-
vidual with a particular condition (for example a can-
cer registry would include information on the primary
site and morphology of the cancer) within a given geo-
graphical area. In such circumstances diagnosing physi-
cians are not required by law to report diagnoses to
registries; instead, the registry personnel identify cases
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through hospital record reviews. The purpose of a reg-
istry is to gather information that may advance the sci-
entific understanding of a disease and provide � inci-
dence and � prevalence data.
Data acquisition for disease registries poses critical eth-
ical dilemmas when they include some behaviors or
characteristics (injection drug use, some sexual prac-
tices, race, reproductive history, etc.) which may play
a role in the � etiology of the disease (therefore they
need to be investigated) but are, at the same time,
subject to social stigmatization. When case registries
require � informed consent for acquisition of person-
al data, then there is a high level of non-participation
through selective non-enrollment of specific sub-pop-
ulation groups that affects the accurate recording of
disease incidence, prevalence, trends in morbidity and
mortality and even etiology. However, case registries
that do not require consent raise important concerns
about the issue of data protection.
When a public health program has been implemented,
such as the promotion of the wearing of car seat belts
or an anti-smoking campaign, data are often collected to
evaluate the � efficacy (whether the program can work
in a single instance), � effectiveness (whether the pro-
gram works more generally in many settings), � effi-
ciency (whether the program is economical), and other
characteristics of the program.
Public health programs are typically implemented in
non-emergency situations. In an emergency, such as an
acute disease outbreak, data may be collected on each
case in order to guide the emergency response.
More and more datasets are in an electronic format
which, on the positive side, facilitates record linking,
but, on the negative side, requires the inclusion of
names and other identifying information to make link-
ages both possible and accurate.

Data Protection

Electronic data collection contributes to a general mis-
trust of people about privacy protection, however, legal,
ethical, and � human rights principles provide some
level of individual control over the circumstances in
which their identifiable health data are acquired, used,
disclosed, or stored. A new concept has developed
from these arrangements of systematic surveillance and
datasets: the “� data image”. Each name entered in
a database becomes the sum of all information avail-

able in all datasets linked to that name; to all those who
have access to databases that name is actually the data
image of the real person. The data image is essentially
linked to the individual in a reflexive relationship: the
individual contributes additional data to the data image,
and the data image is used to form impressions and take
decisions about the individual; incongruities can arise
when the data image and not the actual patient becomes
the basis for therapeutic decisions.
The concept of “data image” is motivating data protec-
tion advocates. In addition, public uncertainty about the
dissemination and use of personal data has grown, and
there have been calls for laws to be introduced to pro-
tect data and assure their appropriate use.
A very sensitive area where data acquisition and pro-
tection come into conflict is in the field of � genetics.
Surveillance data can determine:
• the population frequency of genetic variants that pre-

dispose people to specific diseases, both common
and rare;

• the population frequency of morbidity and mortality
associated with such diseases;

• the prevalence and effects of environmental factors
known to interact with given genotypes to produce
certain diseases.

At times, genetic interventions involve specific ethnic
groups or individual conditions that may be objects of
social stigmatization. In any case, genetic information
is the most sensitive and personal data an individual
possesses.
When registries or surveillance data are to be used
for � research purposes confidentiality becomes a very
important issue; disclosure could harm the individual
in various areas (psychological, employment, family,
insurance, housing, and social). However, it appears to
be more and more necessary for epidemiologists and
researchers to have access to nominal data that has been
collected without consent.
Health data acquisition and protection are strongly
interlinked. On the one hand, the ability to share high
quality data to accomplish the communal values or
goals of public health practice is justified under the eth-
ical theory of � utilitarianism and the moral principle
of � paternalism; on the other hand, restricting access
to health information and respecting the right to privacy
has been assimilated into law under the ethical princi-
ple of confidentiality by producing legal norms for data
protection.
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“Guidelines for the protection of privacy and trans-
border data flows of personal data” is an official doc-
ument on data protection issued by the Organization
for Economic Co-operation and Development (OECD)
in 1981. It defines some principles (� ethical princi-
ples) for data protection, including collection limita-
tions, data quality, purpose specification, use limita-
tions, security safeguards, openness, individual partici-
pation and accountability.
Several legislative measures on data protection have
been taken since then in the USA, the EU, the UK and
other countries.
However, the value of individual privacy regarding
health information in public health practice is not abso-
lute. Sharing identifiable health data may be justified
when needed to promote communal good and uphold
values (e. g. public health, human research), or when
necessary to prevent harm to others (e. g. duty to warn
requirements).
Advanced databases designs on the one hand, and trans-
parent and strict guidelines on the use of databases by
public health personnel subject to professional secre-
cy on the other hand, could provide possible solutions
to the problems presented by the conflicts between the
issue of health data acquisition and the issue of protec-
tion of privacy.

Cross-References

� Active Surveillance
� Coded Data
� Confidentiality
� Data Image
� Disease Registry
� Effectiveness
� Efficacy
� Efficiency
� Ethical Principles
� Etiology
� Genetics
� Human Rights
� Incidence
� Informed Consent
� Passive Surveillance
� Paternalism
� Prevalence
� Prevention and Health Promotion
� Privacy
� Public Health Surveillance

� Quarantine
� Research
� Sentinel Surveillance
� Social Factors
� Utilitarianism
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Data Aggregation

� Data Acquisition and Protection

Data Application

� Data Dissemination and Utilization

Data Authentication

� Data Verification

Database

Definition

A database is a structured repository for data, consisting
of a collection of data and their associated data model
(a schema by which data are organized), organized in
a machine-readable format and usually stored on a com-
puter system. The existence of a regular and formal
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indexing structure permits rapid retrieval of individual
elements of the database. A flat file database is orga-
nized like a card file, with many records (cards), each
including one or more fields (data items). A relation-
al database is organized as one or more related tables,
each containing columns and rows.

Database of Abstracts of Reviews
of Effects (DARE)

Definition

DARE contains summaries of systematic reviews that
have met strict quality criteria. The reviews included
are about the effects of interventions. Each summary
also provides a critical commentary on the quality of
the review. The database covers a broad range of health
and social care topics and can be used for answering
questions about the effects of interventions, as well as
for developing guidelines and policy making.

Database Error Rate

Definition

Database error rate is a measure of data quality. It is
defined as the number of errors divided by the total
number of � data. In practice, estimate of this rate can
be obtained by counting the number of errors and divid-
ing it by the total number of verified data, i. e. data
sample size. The precision of the estimate of database
error rate is associated with data sample size; increasing
the sample size will raise the precision. An acceptable
database error rate should be defined prior to the study
beginning, and must be considerably below 1%. Final-
ly, any decision about the error rate depends on the aims
of the study. It is often defined at 0.1% level. Database
error rate can be reduced through the process of � data
validation.

Databases, Full-Text

Definition

A full-text database is a compilation of documents or
other information in the form of a database in which

the complete text of each referenced document is avail-
able for online viewing, printing, or downloading. In
addition to text documents, images are often included,
such as graphs, maps, photos, and diagrams. A full-
text database is searchable by keyword, phrase, or both.
Important full-text databases in HTA are MEDLINE,
EMBASE, and the Cochrane Library.

Database of Systematic Reviews

� Cochrane Collaboration
� Cochrane Library

Data Classification

Definition

Data classification is a critical function for increasing
the efficiency of the system because it helps users in
the retrieval of significant data. Computer programs can
effectively order or sort data in different ways – in
numerical or alphabetical order, or according to specific
criteria: disease, gender, and age.

Data Coding

Definition

Data coding is the classification of data and assignment
of a representation for that data, or the assignment of
a specific code to a narrative statement of diagnoses and
procedures.

Data Collecting

KATARINA PAUNOVIĆ

Institute of Hygiene and Medical Ecology, School of
Medicine, University of Belgrade, Belgrade, Serbia
paunkaya@net.yu

Synonyms

Data acquisition; Data gathering; Data generation
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Definition

Data collecting is the process of gathering data from
various sources. Data acquisition includes both data
collection and data generation that refers to the input
of standard code formats.

Basic Characteristics

What Data are Collected?

Health data are important because they measure a wide
range of health indicators for a community, provide
comparisons for clinical studies, can be used to assess
costs of health care and help identify needed preven-
tion targets. They are also important for program plan-
ning and evaluation as they can be used to find a base-
line against which to measure in the evaluation phase
(� data, information, knowledge). (Allee et al. 2004)
Standard data elements collected in health care include:
(Abdelhak et al. 1996; Smith 1996)
1. Patient characteristics: patient identifier, name,

address, date of birth, gender, marital status;
2. Provider characteristics: unique hospital identifier,

unique physician identifier, diagnostic and treatment
information, admission date and status, admitting
diagnosis code, condition code, diagnosis code, ser-
vice date, service unit, description of service, princi-
pal and other diagnoses and procedures, date of pro-
cedure, emergency code;

3. Insurance/payment information: insurance number,
insured name, relationship to insured, employer
name and location, covered period of insurance, pay-
er, total charges, non-covered charges, prior pay-
ments, amount due from patient, revenue codes,
treatment authorization codes.

4. Secondary health care data: derived from the pri-
mary by statistical analysis – incidence and preva-
lence rates, mortality rates, vital statistics, registries
for certain diseases.

5. Medical knowledge: the sources of medical knowl-
edge can be medical textbooks or journals, the Inter-
net or other colleagues, but the problem is to find
data that can be adapted to the present medical situ-
ation.

6. Other data: other scientific, legal, political, social,
ethical and public data obtained from various
sources, which are relevant and important for deci-
sion-making.

In general, when patient data is collected, one must
keep in mind that data can become information only
if three aspects of the information are respected: the
� syntactic aspect, the � semantic aspect and the
� pragmatic aspect, and if the content of the informa-
tion is known (� health information).

Who Collects Data?

Data are not only collected by health professionals. Of
course, physicians are in charge of collecting data such
as patients’ complaints, history of past illnesses, fami-
ly and social information and results of physical exam-
inations; therefore, they acquire data in several forms
and decide what additional data should be collected.
Nurses collect data from their care plans and during fol-
low up of patients (observation, examination and histo-
ry data in various forms). Other professionals involved
in health care are responsible for the collection of spe-
cific data: laboratory personnel, radiology technicians
and administrative personnel, who collect demographic
and insurance data etc. (Dinca-Panaitescu 2003)

How are Data Collected?

The mode of data collection depends on its source.
If people are involved (physicians, nurses, technicians,
administrative workers or patients), data are collected
manually, either on paper or entered into a comput-
er (questionnaires or data collection forms), but if the
medical device produces data (laboratory or medical
apparatus, images, ECG readings etc.), data is collect-
ed automatically through built-in interfaces to computer
systems.

Causes and Sources of Poor Data Collecting

Some causes and sources of poor data collection in-
clude the following: (van Bemmel 1997; WHO 2003)
• Poorly designed data collection forms with no logi-

cal sequence – health staff may find it difficult to use
these forms or may collect data using other forms,
such as previous versions of the forms that they find
more appropriate.

• Inefficient staff, lack of training in interviewing
patients and recording details, and lack of under-
standing of the need for accurate data collection.
Although trained in procedures, staff may not col-
lect all of the required information at the time of first
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attendance due to lack of time, pressure of work, and
lack of understanding of the consequences of such
action.

• Lack of professional judgment by health care
providers when recording data about a patient and
his or her treatment. This refers to the possibility of
absent-mindedly recording objectively false data.

• Delay in recording data – when data are not recorded
at the point of contact with a patient the possibility
of incurring errors increases dramatically.

• Data redundancy – the presence of a great amount of
data impairs the physician’s ability to find appropri-
ate data to be used.

• Lack of understanding of data quality by health care
professionals. Data collection must be understood to
be the prime step for obtaining information that will
be used in the process of decision-making regard-
ing the patient’s health or regarding the communi-
ty as a whole. Professionals must recognize that all
these actions serve only one purpose – obtaining
high quality data (� data quality).

Data Verification

As data collection is highly dependent on humans, the
data are often imperfect, and the collection process can
be the origin of various errors. Validation of gathered
data in the early phases of data processing reduces costs
in the system � data errors.
Typical errors in data collection include missing data
(lost or miscoded data), inconsistent data (value out
of range or false data), errors during measurements,
and other sources of bias (incorrect answers from the
patient, noise on biosignals, or errors in biochemical
analyzes).
The process of � data verification must be performed
early in the process of data collection. It can be car-
ried out manually, preferably by the person who knows
the correct information, or automatically, when the soft-
ware is designed to check for possible � syntactic
errors (errors in the format in which data is stored) and
� semantic errors (errors in the meaning of data).

Standards for Data Collecting

Standards (� data standards) that need to be established
for optimal data collection have been proposed by the
World Health Organization and the EUCOMP-project

financed by the Commission of European Communi-
ties: (WHO 2003; van Mosseveld 2000)
• Standards regarding data collection – data must

be collected in specific data forms, in a logical
sequence, the process of data entry in the collection
form must be as simple as possible, and each entry
must be dated;

• Health professionals must be educated on the impor-
tance of timely and accurate documentation of
patient care data; staff must be trained to control the
validity of data, avoid mistakes, sign and date each
entry, and avoid alterations or deletions of data;

• Standards and checks – data must be collected in
standard forms, guidelines for the collection of data
must be developed, a basic template for a data col-
lection system that allows for input and basic anal-
ysis of the data must be developed. Routine checks
on data for accuracy, validity, reliability, legibility,
completeness and accessibility in both manual and
computerized systems are advisable.

Conclusion

All health care activities involve gathering, analyzing
and using data. Adequate and good quality data are the
precursors of good quality health information that can
be used for decision-making regarding the patient, as
well as for research, national and international com-
parisons, and support to national health policies when
appropriate. As it is the first step in providing infor-
mation, data collection must meet the required quali-
ty standards and the requirements of the patient, health
care provider, health care facility and government. It is
important that all health care professionals and admin-
istrative staff understand the standards regarding data
collection and apply them in their work.

Cross-References

� Content Management
� Data Errors
� Data, Information, Knowledge
� Data Quality
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Data Collection

� Data Acquisition and Protection

Data Completeness

Definition

Data completeness is one of the most important crite-
ria of � data quality. It is defined as the percentage of
data missing at a given point. In order to achieve com-
pleteness, users must have access to multiple sources of
information.

Data Computation

Definition

Data computation is the application of mathematical or
statistical models for the transformation of � prima-
ry patient data, and analysis, synthesis, or evaluation
of � secondary patient data.

Cross-References

� Data Processing and Storage

Data Confirmation

� Data Verification

Data Dissemination and Utilization

KATARINA PAUNOVIĆ
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Synonyms

Data dissemination:

Data sharing; Data exchange; Data distribution; Data
transfer

Data utilization:

Data usage; Data application

Definition

Data dissemination is the process of transfer of data
between users. In health care, data dissemination
includes the distribution of general data and data from
the patient’s medical record. Data utilization refers to
the application of information for decision-making in
health care, statistical analysis, education, policy devel-
opment and development of health care services, etc.

Basic Characteristics

Data Dissemination

Advances in information and communication technolo-
gies have made the global distribution of information
and knowledge effortless and have made data avail-
able to multiple users the instant they are produced.
More importantly, users have become more demand-
ing in their need for information, requiring high qual-
ity data for producing new information or knowledge
themselves (Edejer 2000).
Data to be distributed can be general – data that is
not related to medical records or which originates

http://www.phpartners.org/pdf/phmanual.pdf
http://www.atkinson.yorku.ca/~sdinca/HLST2040/HLST2040.htm
http://www.atkinson.yorku.ca/~sdinca/HLST2040/HLST2040.htm
http://www.mihandbook.stanford.edu/handbook/home.htm
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from books, journals, databases, collections or records,
which are used for education; or case-oriented – data
from the medical record, where the purpose is decision-
making in patient care.
An important issue in the retrieval and distribution of
data is security, referring both to access to data (� data
access) and possible changes or damage to data.
Since the beginning of electronic data processing,
users have invested effort to store information and to
make it available again. The process of � information
retrieval can be performed by several techniques (Gard-
ner 1997).
• Information retrieval systems based on the Boolean

model (after George Boole, a 19th century English
logician) are most widely used; relevant informa-
tion is found by creating an expression consisting
of the desired terms and operators with the mean-
ings “AND”, “OR”, and “NOT”. These informa-
tion retrieval systems offer a list of all documents
that contain the information of interest and show in
which position. The Boolean system is fast, the prin-
ciple is conceptually simple and it is easy for users
to see why documents do or do not match the query.
The disadvantages are that the user must learn the
syntax for expressing queries, the all-or-none nature
of the matching, the list of matching documents is
too long, and the results are not ordered according to
their relevance.

• Information retrieval systems based on the ranking
model deal with documents as objects described by
the value of properties related to the words they con-
tain. The search is performed by creating a list of
terms (without the need for operators), and the docu-
ments in the collection can be ranked in order of their
similarity to it. These systems are computationally
more demanding, but still commercially available.
The only problem is short ambiguous terms, like
“arms” – either a part of human body or a weapon,
etc.

In many cases, information retrieval alone is not suffi-
cient to find the requested document by search criteria.
This is why documents contain the so-called “� meta-
data”, or data about data, which, alongside the typical
bibliographic information, contain key words related to
the content of the document (Beier 2004).
Systems which involve information retrieval include
Index Medicus, commercial interfaces to Medline (such
as Ovid and SilverPlatter), and search engines for the

� World Wide Web, such as AltaVista or Lycos. Sys-
tems that do not involve information retrieval include
age and sex registers, and most electronic medical
records – these might rather be referred to as database
systems.
Many studies have determined that the successful use
of retrieval systems or computer systems in general
depends on the operator’s cognitive characteristics and
general knowledge, rather than on age, gender or per-
sonality characteristics (Hersh et al. 2000).

Data Utilization

Generally speaking, the purpose of data is to create
information (� data, information, knowledge). Data
may be used for various purposes (� health informa-
tion):
• Decision-making in health care, directly related to

the patient or population that the data were obtained
from;

• Statistical analysis and computation of health indica-
tors for national or international comparisons;

• Education of health professionals and performance
of scientific surveys;

• Public policy development and funding of health
care services, etc.

Information can be used only if it is useful, which is
determined as proportional to the relevance and validi-
ty of the information, but inversely related to the work
involved to access the information (Smith 1996). The
relevance of any information is based on the frequency
of exposure to the problem being addressed and the type
of evidence being presented. The validity of the infor-
mation is the likelihood of it being true, and the work to
access the information is the time and effort that must
be spent extracting the information. The ideal informa-
tion source will be directly relevant, contain valid infor-
mation, and accessible with a minimal amount of work.

Dissemination of Information on the Internet

The � Internet is a mode of � communication that
crosses the boundaries of all countries, and it is estimat-
ed that almost every sixth to seventh person worldwide
is using it. Regarding health issues, health consumers
are using the Internet to find information on diseases,
healthy lifestyles, nutrition, fitness, and pharmaceuti-
cals.
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Health information on the Internet ranges from personal
accounts of illnesses, virtual communities that support
people with specific health problems and e-mail com-
munication between physicians and patients, to jour-
nal articles, fact sheets and press releases from lead-
ing health organizations. The Internet is increasingly
being used for health care delivery, not only in terms of
telemedicine for remote diagnosis, but also for health
promotion and education interventions (Powell 2003).
Nevertheless, the Internet is having a profound impact
on health and health care. It has the potential to improve
the effectiveness and efficiency of health care delivery,
empower and educate consumers, support decision-
making, enable interaction between consumers and pro-
fessionals, support the training and revalidation of pro-
fessionals, and reduce inequalities in health. On the oth-
er hand, a wide range of false information can be found
on the Internet, created and represented by individu-
als, commercial organizations or research groups. The
impact of the distribution of poor health information on
the public is still unclear, but the quality of information
has become a prime concern (� e-health) (Eysenbach et
al. 2002).
Criteria for determining quality can be made by apply-
ing standards for all data quality. Information must be
accurate and true, complete, relevant, adequately pre-
sented so that consumers can understand it, and, most
of all, the privacy of the user must be protected (� data
quality) (Calabretta 2002; Purcell 2002).
Several organizations have developed criteria to guide
and evaluate health-related website content. The Health
on the Net Foundation has published the � Code of
Conduct to help standardize the reliability of medi-
cal and health information available on the Internet
(HON 1997). The eight basic principles that medical
and health websites must fulfill are outlined below:
1. Authority requires a clear and fair statement to dis-

tinguish whether the medical or health advice on the
site is given by medical professionals or by non-
medically qualified individuals or organizations;

2. Complementarity means that the information is
designed to support, not replace, the patient-physi-
cian relationship;

3. Confidentiality of data relating to individual
patients and visitors is guaranteed;

4. Attribution to clear references means that source
data must be supported with a html link to that
data;

5. Justifiability requires support for any claims relat-
ing to the benefits/performance of a specific treat-
ment, commercial product or service;

6. Transparency of authorship is assured by provid-
ing contact addresses of authors so that visitors can
seek further information;

7. Transparency of sponsorship is assured by iden-
tifying commercial and non-commercial organiza-
tions that have contributed funding, services or
material for the site;

8. Honesty in advertising and editorial policy refers
to avoiding confusion for the visitors by distinguish-
ing between original material, and that created for
advertising on the website.

Problems related to access to information on the Inter-
net could be due to:
• Retrieval of inaccurate and irrelevant information –

consumers are concerned about the quality of health
information. The best way to overcome this problem
is to search sites run by government agencies, medi-
cal journals, or evidence-based groups.

• Language barrier – since most Internet postings are
in English, it is important that local intermediaries
read, translate, and convert the information into con-
tent that is relevant to the local context.

• Literacy barrier – refers to barriers in the use of
new technologies. An initial passive behavior of con-
sumers can easily be transformed into active partici-
pation with adequate training (Edejer 2000).

Conclusion

Information can be used for various purposes. The
implementation of new communication technologies,
such as the Internet, has increased the dissemination
and application of information worldwide. Beneficial
consequences are expected for health professionals,
who will have increased access to evidence, policy and
guidelines, and training and professional development;
health consumers, who will be provided with good
health information; and health systems, which will ben-
efit from research and implementation of evidence-
based health policies.

Cross-References

� Code of Conduct
� Data Access
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� Data, Information, Knowledge
� Data Quality
� Data Synthesis
� e-Health
� Electronic Data Interchange
� Health Communication
� Health Information
� Information Presentation
� Information Retrieval (IR)
� Interchange
� Internet
� Intranet
� Metadata
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� World Wide Web (WWW)
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Data Distribution

� Data Dissemination and Utilization

Data Entry

Definition

Data entry is the process of entering data into a com-
puterized database or spreadsheet. Data entry can be
performed by an individual typing at a keyboard or by
a machine entering data electronically.

Data Errors

Synonyms

Incorrect data

Definition

Data errors are incorrect results produced during data
collection. Typical errors in data collection (� data col-
lecting) include missing data (lost or miscoded data),
inconsistent data (value out of range, false data), and
errors during measurements (incorrect answers from
the patient, noise on biosignals, or errors in biochem-
ical analyzes).

Data Exchange

� Data Dissemination and Utilization

Data Gathering

� Data Collecting

Data Generation

� Data Collecting

Data Image

Definition

Data image refers to the sum of all information
74/100,000 available in all datasets linked to a spe-

http://www.hon.ch/HONcode/Conduct.html
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cific name; to all those who have access to databases
that name is actually the data image of the real person.
The data image is linked to the individual in a reflex-
ive relationship: the individual contributes additional
data to the data image each time more personal infor-
mation is given through any electronic database, and
the data image is used to gain more knowledge about
the individual; one of the contradictions is that the data
image and not the person becomes the basis for some
decisions. The concept of “data image” and the public
uncertainty about the dissemination and use of personal
data are motivating the call for laws to protect data and
assure their appropriate use.

Data, Information, Knowledge

KATARINA PAUNOVIĆ

Institute of Hygiene and Medical Ecology, School of
Medicine, University of Belgrade, Belgrade, Serbia
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Definition

Data are measurements of some characteristics of either
a person or a thing. In the information system, data are
given facts from which others may be inferred, a mes-
sage that does not evolve, the carrier of information. In
isolation, i. e. without context and analysis, data have
little meaning.
Information is data organized into meaningful unions,
data placed in context with relevance, purpose and
meaning. Unlike data, information has various purpos-
es in creating knowledge, decision making and guiding
further actions.
Knowledge is the collection of all that is known; the
awareness or familiarity gained by experience, a per-
son’s range of information, a theoretical or practical
understanding of a subject, language etc. In an infor-
mation system, knowledge is the application of infor-
mation by the use of rules.
Wisdom is far beyond the accumulation of knowledge;
it is the union of experience and knowledge with the
power of applying them. Wisdom is the ability to think
and act utilizing knowledge, experience, common sense
and insight (The Knowledge College 2001; Lumpkin
2003).

Basic Characteristics

Data – Origin of Information

The starting points for health care information are data
and the collection of data. In the context of health care,
data refers to � patient data. There are two types of
data – primary data and secondary data: (Abdelhak et
al. 1996)
• � Primary patient data are obtained from the origi-

nal data source – all documentation in the patient’s
health record, as well as hospital reports, daily ward
census etc. Primary data are usually detailed, poorly
structured, incomplete and inaccurate.

• � Secondary patient data are derived from prima-
ry data – disease and procedure indexes, health care
statistics, disease registries. Secondary data are cre-
ated in a highly standardized way, making informa-
tion derived from them comparable to other sources.

In order to interpret data – to make sense of the facts
and use them – the data items need to be organized.
Once organized, data become information. The process
of data collection, storage, coding, transmission utiliza-
tion and presentation is discussed in other sections.

Creation of Information

The process of producing � medical information is very
complicated and demands various skills from the physi-
cian. The physician must apply clinical knowledge and
skills to acquire the relevant data from the patient. This
data is recorded as a medical history. Then, before tak-
ing action, the physician collects relevant data from oth-
er medical sources, such as textbooks, the internet or
other physicians, and compares them to the data stored
in the patient’s record. By using all the above-men-
tioned knowledge sources, the physician interprets the
given facts, organizes them, structures them and creates
information (Wyatt 2005).
The information generated in this way is highly depen-
dant on its context for three reasons: (Berg 2004)
1. Data are produced for a purpose, and their specifici-

ty is directly tailored to that purpose. For example,
when a patient’s health state is stable and all signs
are normal, a physician need record only vital func-
tions. Failing to record all functions cannot be inter-
preted as incompetence or negligence because it will
be deduced that empty fields imply that the patient’s
signs are normal in those fields.
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2. Information is not a simple aggregation of isolat-
ed facts, but a mutual interaction and elaboration
of data from various sources. This process depends
on a specific situation or context, and evolves over
time. For example, two patients who were treated
with the same antihypertensive drug were found to
have the same blood pressure 130/90 mmHg. Taking
the contexts into consideration (e. g. different sex, or
age or medical history) a physician will create differ-
ent types of information and probably take different
actions in the two cases (cease the therapy, continue
with therapy, replace therapy, demand weight con-
trol or restrict sodium intake etc.).

3. Physicians assess the adequacy of medical infor-
mation in the light of the credibility of its source.
For example, medical information obtained from
an experienced senior resident is usually consid-
ered more reliable than that generated by an inex-
perienced physician; or the results obtained from
one laboratory are considered more specific than
those obtained from another, simply because one is
equipped with modern, highly specific technology
and the other is not.

Thus information must not be used for other pur-
poses outwith its context. This is formulated as the
“First Law of Medical Informatics” (� law of medi-
cal informatics, � medical informatics, � health infor-
mation). Two “laws” of medical information support
this law:

1. The first “law”: “The further information has to be
able to circulate, the more work is required to dis-
entangle the information from the context of its pro-
duction.” The disentangling of the information from
its primary context requires work. Information that
was understandable within its direct context of pro-
duction has to be “made” transportable, understand-
able and recognizable outside of the conditions of its
production.

2. Since work is required to make data suitable for
accumulation, the second “law” is: “The more active
the accumulation will be (sic), the more work needs
to be invested.” This “work” usually includes data
storage (on paper, on a film or in a computer), data
coding or structuring, or breaking down into simple
elements, analyzing or modeling; all performed by
health care professionals in order to make informa-
tion usable for other purposes (Berg 2004).

Access to Information

Users of health information are facing some chal-
lenges regarding the access to health information in the
development, maintenance and use of population-based
health and health services (Centre for Health Services
and Policy Research 2005). The proposed dimensions
of information access are:
1. Availability is the relationship of volume and type

of existing information resources to volume and
types of information needs (as in economy, relation-
ship between supply and demand). When looking
for information, the user must: find out if the data
or information exists in the first place, where it is
stored, recognize the format in which it is stored and
recognize its adequacy for use in research etc.

2. Accessibility is the relationship between the loca-
tion of information supply and the location of users.
This means that users must take into account: the
means by which they obtain information (by inter-
net, in the bookstore, in the library, by e-mail), the
“physical convenience” of the data and the need to
have license to access data. Furthermore, users’ time
and costs in obtaining information must be taken
into consideration (e. g. price of a book, access by
internet, specific software, time needed to obtain it,
etc.).

3. Accommodation is the relationship between the
manner in which the supply resources are organized
to accept users and the users’ ability to accommo-
date to these factors and the users’ perception of
their appropriateness. This refers to the appropriate-
ness of the policies or procedures needed to access
data, such as the requirement for identification of
the user, the requirement to pay for information and
time-limited access, etc.

4. Affordability refers to the relationship of prices of
services to users’ ability to pay. This is a pure ques-
tion on information costs. Some users recommend
that all public data should be free of charge, but in
some situations, a certain cost for information seems
reasonable. Information costs are especially high for
data captured by health professionals in the struc-
tured, coded representation. The implementation of
technologies such as the electronic health record has
decreased the work of data technicians in updat-
ing and structuring data records and consequently
decreased the costs of information.
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Data, Information, Knowledge, Figure 1
Process of creation: data-information-
knowledge-wisdom

5. Acceptability is the relationship of clients’ atti-
tudes about providers and providers’ attitudes about
clients. This raises the essential question of infor-
mation privacy and security and consumers’ protec-
tion from the misuse of medical information. The
conflict may occur if a health care provider wants
to use patients’ health data for research, publishing
or commercial purposes without patients’ consent,
or in spite of their disapproval (� consumer protec-
tion).

6. Adequacy is the suitability of data for users’ needs.
This is a question of data quality. Users require that
data quality should be a priority. Standardization
of data collection and processing, training of per-
sonnel, education of data users, the development of
better data documentation, and the introduction of
information technologies such as telephone-assist-
ed surveys and electronic health records would all
greatly improve � data quality.

Knowledge

Human knowledge is a collection of individual theo-
ries elicited from scientific observations. In health care,
knowledge refers to � medical knowledge. The pro-
cess of creating knowledge, from data organized into
information, is sometimes referred to as the “Data-
Information-Knowledge Ladder” (The Knowledge Col-
lege 2001) or “Knowledge Spectrum” (Pantazi 2004),
however, in the “Data-to-Wisdom-Continuum” (God-

bout 1999) a further step is taken to the creation of wis-
dom. This process is represented on Fig. 1.
The process of creation has two dimensions: one refers
to the quantity and context, the other to meaning, value,
complexity and application. As represented in Fig. 1,
during the process of creation, the dimension of quan-
tity and context is constantly decreasing, while the lev-
el of complexity, meaning, application and purpose is
increasing.
The creation starts from data – plain, simple facts,
recordings or transactions or events gathered from
observations and measurements. As such, data does not
carry meaning, has little value and is understandable
only in connection to the context of its production. Data
is a means of processing transactions, and it is therefore
only the raw material for the production of information.
A large quantity of data, with many connections and
interrelations, is needed to produce information. Infor-
mation is less connected to its context, and is certain-
ly more generally applicable than data. The purpose
of information is to enable decision making, and it
becomes further refined through communication and
utilization (Sender 2004).
Information becomes knowledge when an individual
(or a group of people) accept it as being a proper under-
standing of what is true and a valid interpretation of
reality (Godbout 1999). Finally, combining knowledge
and experience, by getting a deep insight into reali-
ty, one developes the ability to discern or judge what
is true, right, or lasting, which is wisdom. Knowledge
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enables one to identify boundaries and directions while
wisdom enables one to offer advice. Unlike data and
information originating from complex reality, knowl-
edge and wisdom transcend reality and cross to the level
of abstraction.
There are various classifications of knowledge. Knowl-
edge is traditionally categorized into implicit and
explicit (Hussain 2004; Pantazi 2004; Sender 2004).
� Implicit knowledge is the cumulative store of expe-
riences, insights, expertise, know-how, trade secrets,
understanding and learning. It also integrates wishes
and hopes with views, opinions and ideologies. Some-
times referred to as embedded knowledge, it is unstruc-
tured and intangible and is thus hard to codify.
� Explicit knowledge is the abstract, symbolic type
of knowledge presented explicitly in documents such
as textbooks or guidelines, procedural guides, reports,
strategies etc. It may be applied to both specific and
generic problems and relies on an explicit reasoning
mechanisms. It forms the base of a given value system.
Since knowledge is a product of the human brain, all
knowledge is originally individual. Individual knowl-
edge can match solutions to problems in a personal,
unique context. General knowledge, however, is the
explicit, abstract, propositional type of knowledge, suit-
ably applicable to context-independent, generic prob-
lems. General knowledge is more difficult to use in spe-
cific contexts because of the gap between the general
knowledge itself and a particular application context.
The globalization of the digital world has led to an
increasing complexity in the management of health
information (� Health Information Management) and
� knowledge management. In the global economy,
where capital is mobile, technology spreads quickly and
goods are produced at lower costs, the most impor-
tant resource becomes the knowledge. This knowledge-
based economy will affect culture; social and econom-
ic dynamics, social classes and social problems, and
changes in health systems and health services are to be
expected.

Conclusion

Data, information and knowledge form a complex con-
tinuum, a dynamic state of interactions where data
become information, information is used to create
knowledge, and knowledge is applied to gather new
data. These interrelations are of prime importance in

health, because they are the bases of everything that
health professionals think, learn and do.

Cross-References

� Clinical Informatics
� Consumer Protection
� Data Quality
� Explicit Knowledge
� Health Information
� Health Information Management
� Implicit Knowledge
� Knowledge-Based Information
� Knowledge Management
� Law of Medical Informatics
� Medical Informatics
� Medical Information
� Medical Knowledge
� Patient Data
� Primary Patient Data
� Secondary Patient Data
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Data Legibility

Definition

Data legibility is a criterion of � data quality that
refers to appropriate representation of data such that
it improves the readability and understanding of data.
This can be applied to all forms of data—written text,
standard coding, standard images, and biosignals, etc.

Data Management

Synonyms

Data preparation

Definition

Data preparation for analysis precedes data description
(� descriptive statistics) and statistical estimation and
hypothesis testing (inferential statistics). Data prepa-
ration consists of several phases. The first phase of
data preparation is developing and documenting the
database structure. This phase includes the choice of
� variable order, unique identification of each unit of
observation in the research, choice between numer-
ic and alphanumeric codes for variables measured on
nominal or ordinal levels, determination of the num-
ber of digit places for numerical variables, and codes
for missing values. The second phase of data prepara-
tion consists of data entry and � data validation. The
purpose of data validation is the reduction of errors
that may occur during data entry into a computer. The
third phase of data preparation is data screening, where
� missing data and � outliers (unusual values) are
detected. The last phase of data preparation is � data
recoding and/or data � transformation (� data prepara-
tion).

Data Management Packages

Definition

Data management packages software facilitates devel-
opment of data processing systems with user-conve-
nient interfaces. Facilities offered by these packages
include data creation, manipulation, processing, orga-
nization, query processing and report generation.

Data Mining

Definition

Data mining, also called Knowledge-Discovery in
Databases, is the process of automatically searching
large volumes of data for patterns such as association
rules. It is a fairly recent topic in computer science
but applies many older computational techniques from
statistics, information retrieval, machine learning, and
pattern recognition. Although data mining is a relatively
new term, the technology is not. For a long time compa-
nies have used powerful computers to sift through vol-
umes of data such as supermarket scanner data, and pro-
duce market research reports. Continuous innovations
in computer processing power, disk storage, and statis-
tical software are dramatically increasing the accuracy
and usefulness of such analysis.

Data Preparation
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Synonyms

Data management; Data quality assurance

Definition

Data preparation for analysis includes developing and
documenting a database structure, entering data into
the database and � data validation, data screening and
eventual recoding and/or transformation of data.
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Basic Characteristics

Development and Documentation
of a Database Structure

Data preparation for analysis precedes data descrip-
tion (descriptive statistics) and statistical estimation and
hypothesis testing (inferential statistics). The first phase
of data preparation for analysis includes development
and documentation of the database structure.
The database, either in hard copy or in electronic form,
is configurated into a matrix record, where in each new
line data referring to a new unit of observation are
recorded, and in each column data about a new vari-
able in the research are set. Thus, the dimensions of
such a matrix depend on the number of units of obser-
vations and their characteristics that are the subject of
the research (Eric-Marinkovic et al. 2001).
The fist decision to make on the database structure is
related to the choice of variable order. The unique iden-
tification of each unit of observation in the research (ID)
is presented before any other variables. For that pur-
pose, a unique numeric identification (personal identi-
fication number, ordinal number of entry in database,
etc.) is usually used rather then an alphanumeric iden-
tification, such as name and date of birth, as this kind
of identification is not necessarily unique. The unique
identification is usually followed by demographic and
socioeconomic variables, such as gender, age, econom-
ic status, profession, marital status, area where he/she
lives, etc. Next are variables that are not of direct inter-
est to the research (confounding variables, extraneous
variables), and variables that are of direct interest to the
research (factors and outcome variables).
The second decision refers to the choice between two
existing ways of coding for variables measured on nom-
inal or ordinal levels of measurement. This is a mat-
ter of choice between numeric and alphanumeric codes.
Thus, for example, gender can be coded with M and F
or 1 and 2, where 1 is code for males and 2 for females.
The third decision refers to the determination of the
number of digit places that each variable will take in
the database, depending on the accuracy with which the
variable values are measured.
The fourth decision refers to the code that will be used
for the missing values. The most commonly used is an
empty field, dot (.) or some other value that is otherwise
impossible as a variable value (–9999, for example).

The research database is followed by a codex that con-
tains information about variable order and names, vari-
able description, measurement units and level of mea-
surement. Apart from the above, for categorical vari-
ables the information on the number of category and
categories codes are included in the codex.

Data Entry into the Database and Data Validation

The second phase of data preparation entails the entry
of data into the computer and � data validation. Errors
may occur during the process of data acquisition and
final date entry. The errors might be the result of faulty
reading or faulty copying of the original data, typing
mistakes during data entry, or caused by a fault in the
electronic equipment that is being used for automatic
data acquisition and entry into the database.
Before carrying out any statistical analysis and drawing
conclusions it is important to quantify the quality of the
data and identify any sources of error. The data quali-
ty can be measured by the � database error rate. Data
quality evaluation is relevant to all variables, or group
of variables, that crucially form the base on which final
conclusions are drawn (Fong 2001). It is very hard to
obtain absolutely correct data for the database. This is
not necessary as high-quality data are just as effective
a base on which to draw conclusions as are perfect data
(Rasmussen 2000). There is no defined acceptable qual-
ity level for data, and thus a “fairly good” level can be
considered appropriate.
The � database error rate can be reduced through the
process of � data validation. There are several data val-
idation procedures. One of them is visual inspection
of printed or computer screen data. Higher consistency
and lower error rate can be achieved by using such vali-
dation (Chow 2003). Thus alphanumeric characters (for
example, data referring to a person’s name only uses let-
ters) are checked by the simple data validation method
of visual inspection. Logical methods are also used, for
example, checking that data lies within a certain range
(number of teeth range from 0 to 32), or identifying data
showing conflicting variables (a male has given birth).
Double data entry is another validation procedure. It
is useful if errors occur frequently because of typing
mistakes. It is possible to apply two types of double
data entry: (a) two people separately carry out the same
data entry, while a third person checks their entries
and identifies possible differences, and (b) one person
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carries out data entry in a first pass, and another per-
son does the same in a second pass and at the same
time identifies/corrects possible differences (Prokscha
2006). After the second entry, data quality in the result-
ing database is in inverse proportion to the probabili-
ty that two people make the same mistake in the same
field, so the error rate in the database can be very low
(McFadden 1998). Instead of double data entry the fol-
lowing can be applied: (a) single data entry with exten-
sive data check, or (b) the process of optical character
recognition (OCR) in the first pass repeated, maybe sev-
eral times, in later passes (Chow 2003). As double data
entry is a drain on human resources, one alternative is
to have data entry carried out by only one person with
the quality of the work being checked by random data
sampling of the database.
Any change made during the data validation procedure
must be recorded and documented, along with the new
data, the time of change, and the identity of the per-
son who performed the change and the reason for the
change (Chow 2003).

Data Screening

The third phase of data preparation is data screening, in
which � missing data and � outliers (unusual values)
are identified.
The analysis of missing data will show missing val-
ue patterns that appear in the database and identify
their frequency as well as variable pairs that have the
appearance of missing values. Proper treatment of miss-
ing values is important for all statistical analysis. The
researcher must assume that missing values can influ-
ence the results of analysis and conclusions, and that
the problem is not a resultant reduced sample size but
the possibility of bias in the remaining data.
When data is missing completely at random, the
� missing data is independent from the value of that
or some other variable. For example, information about
a person’s age is not dependent on that person’s age,
gender or education.
Sometimes missing data are not completely random, as
they are dependent on some variable value. In that case
they can be marked as data missing at random if their
distribution is random after controlling for the variable
on which their appearance is dependent (Allison 2002;
Little and Rubin 2002). For example, a person’s age is
dependent on gender, but the data on gender is missing

completely at random; this is a case of age data missing
at random.
Non–ignorable missingness exists when missing data
are not distributed at random, and when their appear-
ance cannot be predicted according to a given model.
The treatment of � missing data embraces several pro-
cedures. One procedure is deletion – casewise or pair-
wise deletion. Another is mean substitution – replace-
ment by the arithmetic mean of the related variable.
This procedure is not recommended since it reduces
variations and it has influence on the value of correla-
tion and regression coefficients. Multiple regression is
another method of missing data treatment, where pre-
diction of missing values is reached on the bases of
existing data and their relation with other variables.
A variation of this method is the adding of a ran-
dom component to the values that are predicted from
a regression model. This method is known as stochastic
substitution (Afifi et al. 2004).
Some procedures of � data reduction such as frequency
distribution, analysis of minimum and maximum and
variability range, are an integral part of data screening
and enables detection of unusual values – � outliers.
As a general rule, if outliers are the result of error, such
data must be corrected. A problem occurs when it is
unclear whether outliers have wrong values – the values
are unusually large or small, but not impossible. In such
cases, the decision on eliminating outliers from further
analysis must be taken carefully.

Data Recoding and Transformation

� Data recoding and � data transformation are the last
phase of data preparation. � Data recoding involves
missing values replacement, continuous data conver-
sion into categories or combining categories of quali-
tative variables to reduce the overall number of cate-
gories. Identification of values with small frequencies
can allow researchers to drop and/or combine certain
values of category data. If a researcher decides to con-
vert certain variables and recode data, a new variable
can be introduced into the database by this combination
process. This prevents the loss of the original informa-
tion.
Many statistical tests include assumptions about normal
distribution and/or equality of variance in the exam-
ined population. In order to achieve a normal distribu-
tion or a realization of some other assumption, � data
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transformation is often applied, which involves convert-
ing observed values to another scale. In this way char-
acteristics of distribution and the influence of outlin-
ers is altered (Eric-Marinkovic et al. 2001). The most
common transformations are logarithmic, square root,
reciprocal, square and logistic (Petrie and Sabin 2005).

Cross-References

� Database Error Rate
� Data Recoding
� Data Reduction
� Data Transformation
� Data Validation
� Missing Data
� Outliers
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Synonyms

Data processing; Data computation; Data storage; Data
reposition; Data recording

Definitions

Data processing is the process of data management,
which enables creation of valid, useful information
from the collected data. Data processing includes clas-
sification, computation, coding and updating.
Data storage refers to keeping data in the best suitable
format and in the best available medium. Documents
containing health data are referred to as records.

Basic Characteristics

Crude, unprocessed, direct data collected from patients
are not always represented in a way that enables infor-
mation production. Once data are collected, they must
be managed through classification, coding, computa-
tion and updating. � Data classification is a critical
function for increasing the efficiency of the system
because it helps users in the retrieval of significant data.
Computer programs can effectively order or sort data in
different ways – in numerical or alphabetical order, or
according to specific criteria: disease, gender, and age.
� Data computation is the application of mathemati-
cal or statistical models for the transformation of pri-
mary data, and analysis, synthesis or evaluation of sec-
ondary data. � Data coding is the classification of data
and assignment of a representation for that data. Data
update refers to changing of old data and generating
new data in terms of new knowledge (� data updat-
ing, � health data management) (Van Bemmel 1997;
WHO 2003).

Data Standards

Since data are used to create information that is need-
ed for a variety of functions of health institutions, the
quality of data is of prime importance, implying that,
among other criteria, data must be understandable. In
order to satisfy quality demands, data must be standard-
ized. A standardized approach is needed in the whole
process of data management, from data collecting, data
analyzing and data verifying, to data representing and
exchanging, and communication and usage of informa-
tion (Jernigan 2003).
The components of data standards are: vocabulary, for-
mat and information architecture. Vocabulary refers to
the coded terms used to represent data that are being
exchanged or stored – one can use either a local vocab-
ulary (a specific set of terms) or a universal vocabulary
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(a nationally recognized set of terms). Health staff find
it easier to use local codes because they are more easily
updated or changed, but they are not suitable for shar-
ing information with others who are not familiar with
the codes. Universal codes are useful for communica-
tion and data sharing, but training of staff is required
and the codes may not be adaptable for representation
of all information on a local level.
Format is the order and structure of data for the pur-
pose of storing or messaging (� information design).
There are two ways in which data can be stored:
in a � database format, in which data are structured
according to their similarity or their affiliation to the
same group; and in an electronic record format, in
which data can be accessed from various places and
from different viewpoints.
� Information architecture is the designated infrastruc-
ture for supporting data exchange – software, hardware,
resources, staff needed for communication, data securi-
ty, confidentiality requirements, and policy and regula-
tory requirements (Jernigan 2003).

Paper-Based Patient Record

Patient � records contain data on patients’ health sta-
tus, stored in the formats in which they are collected
(as text, numbers, images, biosignals and codes) (Van
Bemmel 1997). The functions of health records are to
document patient care, provide communication among
health care team members, provide a medico-legal
archival record of what has happened to the patient, and
enable research.
Traditionally used � paper-based patient records can
not support all the needs of modern medicine. At the
time they were created (in the 19th century), they were
used as a reminder of patient details, but were ineffi-
cient in obtaining relevant information since they con-
tained little information, and they did not serve to aid
communication between health providers, like they do
nowadays (Shortliffe 1999).
Generally speaking, paper-based records are the base
point of health management in many countries, and
have many advantages. They are fast for current prac-
tice activities, portable, unbreakable, allow great free-
dom for health professionals in writing data and enter-
ing various types of data, and are easy to use, retrieve
and scan. However, paper-based medical records are
being criticized for being vulnerable to error; data can

be lost, incomplete, illegible, or sometimes duplicat-
ed because they are chronologically oriented and con-
sequently it is difficult to retrieve data and carry out
research, etc (Van Bemmel 1997; Grimson 2000).
In today’s health care, most organizations in the devel-
oped world are moving to computer-based medical
records.

Electronic Patient/Health Record

Electronic patient, health or medical records are terms
that are used as synonyms. More strictly speak-
ing, � electronic patient record describes the medical
record of periodic medical care, provided mainly by one
institution, whereas � electronic health record describes
a longitudinal (lifetime) record of a patient’s health and
health care.
The advantages of the electronic health record over its
paper-based counterpart are that it is always available,
information can be retrieved almost instantaneously
and transferred to a great distance, and it supports
customized views for different specialists (physicians,
nurses, pharmacists, and administrative staff). It allows
providers to access health information from a variety
of locations and to share that information more easily
with other potential users. Multiple users may access
the information simultaneously. The storage itself does
not require much space, and records can be retained
for a much longer time. The primary benefit of using
electronic records is improved security, since access
is limited to authorized and authenticated users, and
can also be restricted to just one portion of the record
that is important for the user. In principle, the elec-
tronic record can also be linked to evidence-based,
best-practice guidelines, and literature databases, phar-
maceutical information and other databases of health
knowledge, to provide decision support.
Contrary to the chronological arrangement or time-ori-
entation of paper records, electronic records offer var-
ious types of organization and presentation of data; by
problem – data are time-oriented, but further grouped
based on problem (e. g. acute bronchitis – problem 1,
shortness of breath – problem 2, etc.), or by source of
data – within each source (visits or laboratory tests),
data are organized chronologically.
Electronic health information can be manipulated by
computer-based tools so that knowledge about stan-
dards of care can be used to generate alerts, warnings,
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and suggestions. These types of capabilities are known
variously as real-time quality assurance, decision sup-
port systems, critiquing engines, and event monitors
(Van Bemmel 1997; Grimson 2000; National Research
Council 1997).
Electronic health records enhance productivity of
health care professionals, increase patient satisfaction
with health services, and facilitate clinical, epidemi-
ological and health administration research (Canadian
Institute of Health Information 2006).
Finally, cost-benefit studies show that the implementa-
tion of an � electronic medical record system in pri-
mary care results in a positive financial return on the
investment to the health care organization. Benefits are
primarily due to savings in drug expenditures, improved
utilization of radiology tests, better capture of charges,
and decreased billing errors (Wang et al. 2003).
The disadvantages of electronic health records include
considerable start-up costs, primarily for hardware,
software, and their upgrade. Personnel also need to be
well trained to use the records appropriately, but the
question remains, who will enter data? Furthermore,
who will have access to the data for verification, update,
change or dissemination and how will this be achieved?
More information technology staff would be needed for
system maintenance. In order to be useful, the record
must also provide simple mechanisms for displaying
the required data, analyzing them, and sharing them
among different kinds of individuals (including sec-
ondary users of the record who are not involved in direct
patient care).
Challenges for the implementation of electronic
� health records include:
• Standards for implementation, and policies on con-

sumer protection

• Technological developments – less expensive tech-
nology that is simpler and more accepted for use

• Integration of existing electronic data sources, e. g.
laboratory systems, pharmacy systems, and physi-
cian dictation systems

• Data-related problems: collection, processing, cod-
ing, and access, etc.

• Changes in the work of health care providers, train-
ing, and responsibility for data quality

• Social acceptance. (Dinca-Panaitescu 2003; McDon-
ald 1997)

Conclusion

The 20th century has been characterized by a revolu-
tion in the provision of health care services. Advances
in medical science and management have created an
entirely new system of health care. Health data are
used for various purposes; they are no longer treated
as the sole property of a health care facility, and they
are transferred through the health information system
and used by public health departments, governments,
researchers, the media, and commercial organizations.
Information technology can and must be implemented
in health care, bearing in mind that its purpose is to
serve, sustain and support health activities, rather than
to create obstacles to them, and deteriorate the health
system like an unwanted intruder.
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Definition

Quality can be defined as the ability to achieve desirable
objectives using legitimate means (Donabedian 1988).
Quality in general terms refers to achievement of excel-
lence in the objective. Data quality is therefore a charac-
teristic that describes data of excellence. The quality of
data depends on its use and on the criteria being applied
to it.

Basic Characteristics

Data are collected throughout health systems—by pro-
fessionals in primary care, in hospitals, by public health
departments, by community, and by state. Within this
larger context, data are collected from multiple data

sources and stored in databases. From this stored data,
useful information is generated for organizational deci-
sion-making. Since data are used for various purpos-
es, generally related to health promotion, disease pre-
vention, or both, the quality of the data is crucial, not
only for use in patient care, but also for monitoring the
performance of the health service. Data collected and
presented must be accurate, complete, reliable, legible,
and accessible to authorized users if they are to meet the
requirements of the patient, doctor and other health pro-
fessionals, health care facility, legal authorities, and the
state, province and national government health author-
ities (WHO 2003). The responsibility for ensuring data
quality rests on health professionals.

Criteria for Data Quality

Data quality is a relative concept, because it depends
on the use of the data. Data with quality considered
appropriate for one use may not possess sufficient qual-
ity for another use as the quality of an object depends
on the criteria being applied to it. Several criteria have
been suggested to define quality in patient data (Iezzoni
1997; WHO 2003; Wyatt 2005; Canadian Institute for
Health Information 2005).
1. Accuracy—data should be accurate when compared

with a gold standard source of data (� data accura-
cy). Technically, accuracy includes:
a. validity—the capability of a data item to measure

what it is meant to. For example, codes used to
classify diseases and procedures must conform to
predetermined standards (it is impossible to use
a diagnostic code that does not exist), all param-
eters must be within an acceptable value range
(weight can not be equal to 100 kg for a 10 year
old), and must be expressed with an adequate
national or internationally accepted measurement
unit.

b. reliability—the capability of a data item to mea-
sure what it is meant to when the measurement is
repeated. In other words, the diagnosis recorded
on the front sheet of the hospital medical record
must be consistent with the diagnosis recorded in
the progress notes and other relevant parts of the
medical record.

2. Completeness—defined as the percentage of data
missing at a given point (� data completeness). In
the process of decision making, it is essential that

http://www.mihandbook.stanfrod.edu/handbook/home.htm
http://www.mihandbook.stanfrod.edu/handbook/home.htm
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all required data are present, but this is often dif-
ficult to achieve without access to multiple sources
of information. For example, a medical record must
contain all data identifying the patient, all data from
all attending doctors, all nursing notes, and all of
these data must be dated and signed.

3. Timeliness—refers to the delay from the event the
data describes to its availability for use on the infor-
mation system (� data timeliness). Timeliness is of
prime importance for decision making; if data are
not timely, all other criteria are useless. This means
that all data must be documented as an event occurs,
e. g. the operative report must be written immedi-
ately following surgery; and physician’s orders, spe-
cialist reports, laboratory results, etc. must be doc-
umented and authenticated immediately, or usually
within 24 hours.

4. Relevance—data relevance is measured by the
impact of specific data on the decisions or actions
of the user (� data relevance). Collecting irrelevant
data contributes to information overload, which in
turn complicates the processes of creation of infor-
mation and decision making. For example, recording
the birth weight of an 80-year old patient is usually
irrelevant, and of no or little use in health care.

5. Legibility/Appropriate representation—defined
as a degree of structuring and coding of items
(� data legibility). This means that data should
be concise, readable and understandable. This does
not only apply to written text, which must be read-
able in terms of semantics, it also applies to the
use of standardized abbreviations and avoidance of
undecipherable codes or symbols.

6. Accessibility—data should be available to autho-
rized persons when and where it is needed for patient
care and for all other official purposes (� data acces-
sibility). The difficult question is who should have
access to patient health data? Many health providers,
including researchers, administrative workers, insur-
ance agencies, and public health, etc. claim to have
the right to access information for various purposes.
However, access to information must be controlled
because disclosure of private information may cause
social embarrassment, or limit the patient’s oppor-
tunity to get a job. Patients are becoming more
aware of the need to protect their data, and there-
fore access is now governed by consumer protection
laws (� consumer protection).

7. Usefulness—information should be pertinent and
useful (� data usefulness): this is usually defined
as:
a. inclusion of relevant details—data should be

detailed enough to support decisions. This is
highly dependent on the purpose and confiden-
tiality of the information;

b. inclusion of relevant context—data should also
include enough detail on the context to support
appropriate interpretation of the data.

8. Confidentiality and security—data should be con-
fidential and secure (� consumer protection).

The above-mentioned criteria or dimensions may be
further grouped into four categories: intrinsic data qual-
ity, accessibility, contextual data quality, and represen-
tational data quality (Strong 1997).
The intrinsic category refers to the accuracy, objectiv-
ity, believability and reputation of data. It is indepen-
dent of the context in which data is produced and used.
If data are observed as dysfunctional, without known
cause, then the quality of the data is diminished because
it can not be trusted. Furthermore, during evaluation of
the accuracy of data, the sources of poor quality become
evident and get the reputation of being less accurate,
less reliable, or having little value for use.
Accessibility problems are related to technical accessi-
bility, data characteristics that may interfere with acces-
sibility, and security for access.
Contextual data quality refers to the dimensions that
define whether the data match the context of their pro-
duction and use: relevancy, timeliness, completeness,
and amount of data. If data are missing (incomplete),
inadequately defined, measured, or aggregated, they
can not be appropriately used.
Several dimensions—interpretability, ease of under-
standing, concise representation and consistent repre-
sentation—define representational data quality. All
dimensions are needed in order to ensure that the mean-
ing of the data has not been lost in the communication
process. The process of obtaining data quality is repre-
sented in Fig. 1.

Routine Data Quality Monitoring

The two most important monitoring procedures for
inpatients, which have been undertaken for many years,
are quantitative and qualitative analysis of medical
records (WHO 2003; Green 2005).
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Data Quality, Figure 1 Stepwise process of obtaining high quality
data

1. Quantitative analysis of medical records
To evaluate the quality of documentation, and sub-
sequently patient care, the medical record must be
complete. In a quantitative analysis, medical records
should be reviewed to check that all documenta-
tion has been included. In some instances, a review-
er of medical records can complete the “deficien-
cy form”, indicating what data are missing (if all
necessary reports are present, completely document-
ed, and authenticated by the physician responsible).
According to this deficiency form, all physicians
involved in patient care can easily be instructed what
corrections to make in a given medical record.

2. Qualitative analysis of medical records
In a qualitative analysis of medical records, informa-
tion pertaining to patient care is reviewed for accura-

cy, validity and timeliness. This means that medical
records are reviewed to ensure that all clinically per-
tinent data have been accurately recorded and were
recorded on time, and to ensure that the diagnosis
and treatment recorded on the front sheet are sup-
ported by documentation in the body of the medical
record.

Problems Related to Data Quality

Ensuring quality is much more difficult for data than
manufactured goods. In theory, everybody agrees that
quality is important, but in practice few people list it
as a top priority. The problem of ensuring data quali-
ty is exacerbated by the multiplicity of potential prob-
lems with data and by the constant possibility that the
integrity of data will be compromised. Similarly, some-
times it is difficult to determine the nature of data inade-
quacies, especially in multi-user environments, because
users may have differing data quality requirements.
Data quality can be hampered by a number of issues,
including the following (Kumar Tayi 1998; van Mos-
seveld 2000; WHO 2003).
• Lack of uniformity of data—the quality of data must

be assessed early in the processes of data collection,
storage, analysis, and distribution, using strict pre-
determined standards and uniform data sets. Lack
of uniformity may be the consequence of poorly
designed data collection forms, a poorly defined
method for data coding, using non-standardized sta-
tistical methods for data analysis, or representing
data in a non-standardized form. Another problem
could arise from the fact that sometimes multiple
medical records on one patient exist, which also lim-
its the overall collection of meaningful data about
an individual patient. Finally, errors occurring dur-
ing the process of data collection and lack of data
verification cause great data discrepancies and poor
quality.

• Limited education of professionals—if the staff are
unaware of the need for accuracy and complete-
ness of data, then quality is threatened. Furthermore,
some physicians may find it difficult to record data in
a clear and concise manner, often using non-standard
abbreviations, or are so oppressed by clinical work
that they do not want to put any more effort into
something that they do not find important.
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• Limitations to information transfer from different
parts of the facility—sometimes information trans-
ferred from one unit to another may be missing
important data, such as the patient’s name or med-
ical record number. Such errors make it difficult to
ensure that all data are filed in that patient’s medical
record. The transfer of information from one depart-
ment to another or from a hospital to a clinic is also
connected with problems in timeliness, loss of data
in part or in whole during transmission, and especial-
ly with security and privacy.

The problems related to data quality suggest establish-
ing a consensus about data content, and standards for
data collection, coding, storage, transmission, and use,
may be beneficial. In order to achieve this, an in-depth
investigation on quality problems must be performed
and areas to be targeted clearly defined.

Conclusion

Achievement of high quality health data is not an easy
task within health services. When coupled with many
other obstacles, such as an atmosphere of hard work,
stress and anxiety, the need for obtaining quality may
seem like another burden on the shoulders of health pro-
fessionals. However, once accepted, it becomes obvious
that the advantages of quality data overcome the time
and work invested in its achievement. Health systems,
public health, and other stakeholders in health also rely
on comparable health data because they enable an ade-
quate insight into the current situation in the system,
as well as pose constraints for future investments and
improvements.

Cross-References

� Consumer Protection
� Data Accessibility
� Data Accuracy
� Data Completeness
� Data Legibility
� Data Relevance
� Data Timeliness
� Data Usefulness

References

Canadian Institute for Health Information (2005) The CIHI data
quality framework. June 2005 Revision. Canadian Institute
for Health Information, Ottawa

Donabedian A (1988) Quality assessment and assurance: unity of
purpose, diversity of means. Inquiry 25:173–195

Green MA, Bowie MJ (2005) Lab manual to accompany Essen-
tials of Health Information Management. Principles and
Practices. Thomson Delmar Learning, Clifton Park

Iezzoni L (1997) Assessing quality using administrative data.
Ann Intern Med 127:666–674

Kumar Tayi G, Ballou DP (1998) Examining data quality. Com-
mun ACM 41:54–57

Strong DM, Lee YW, Wang RY (1997) Data quality in context.
Commun ACM 40:103–110

van Mosseveld C, Brückner G, van Son P (2000) EUCOMP—
towards comparable health care data. Statistics Netherlands,
Voorburg/Heerlen

WHO Library Cataloguing in Publication Data (2003) Improving
data quality: a guide for developing countries. World Health
Organization, Geneva

Wyatt JC, Sullivan F (2005) What is health information. BMJ
331:566–568

Data Quality Assurance

� Data Preparation

Data Recoding

Definition

Data recoding is an important step in � data prepara-
tion. Data recoding involves the modification of data
depending on analytical aims. This may include proce-
dures such as � missing values replacement, conversion
of a continuous � variable into a categorical variable
(e. g. dichotomization based on cut-off values), recod-
ing a categorical variable (e. g. collapsing the categories
of categorical variable into a smaller number of logical
categories), conversion of the original text format into
a numerical format, combining two or more variables
to create a new variable, or modification of negative-
ly worded scale items. Data recoding can use the same
or a different variable. Recoding into the same variable
involves replacing an old value with a recoded value
with the consequent loss of the original values. Recod-
ing into a different variable is done by creating a new
variable but keeping the original data intact. Some oper-
ations include creating a new variable, such as combin-
ing of two or more variables or recoding categorical
variables with more than two categories into a series
of binary variables (dummy variables).
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Data Recording

� Data Processing and Storage

Data Reduction

Definition

Data reduction has two meanings. Firstly, in univariate
analysis, it is the process of reducing large masses of
data to produce a few summary statistics. This process
involves grouping data into tables, visualizing them in
a � graphical representation, and calculating statistics
such as mean, � standard deviation, quartile and corre-
lation coefficient.
Secondly, in multivariate analysis, it is the process of
reducing the dimensionality of multivariate data and
simplifying its representation by principal components
analysis or factor analysis.

Data Relevance

Definition

Data relevance is a measure of the impact of specific
data on decisions or actions by the user. Collecting irrel-
evant data contributes to information “overload” and
complicates decision-making in health care.

Data Reposition

� Data Processing and Storage

Data Sharing

� Data Dissemination and Utilization

Data Standards

Definition

Data standards are common terms and methods for
sharing data and exchange of information, which are
used uniformly. The World Health Organization has
proposed standards for data collection: collection in

specific data forms, in a logical sequence, as simple
as possible; and with routine checks for � data errors,
in order to improve data quality. The responsibility for
ensuring data quality in the process of data collection,
management and use rests primarily on health profes-
sionals.

Data Storage

� Data Processing and Storage

Data Synthesis

Definition

Data synthesis is the computation of data in order to
make sense of them and to use them for deriving con-
clusions, making suggestions and supporting decisions
in health care.

Data Timeliness

Definition

Data timeliness is the time passed from the moment the
event happened to when the data representing that event
is available. The quality of data is improved if the event
is documented by data at the moment it happens.

Data Transfer

� Data Dissemination and Utilization

Data Transformation

Definition

Data transformation is applied when there is a need to
achieve a � normal distribution or realize some oth-
er assumption about the distribution prior to carrying
out certain statistical tests. Data transformation changes
the scale of observed values. In this way characteristics
of distribution and the influence of outliners is altered.
The most common transformations are: (a) logarithmic
transformation, which is applied in the presence of right
skewed distributions, (b) square root transformation, for
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data which follow Poisson distribution, (c) reciprocal,
often applied when the standard deviation is proportion-
al to the square of the mean, (d) square, when data are
skewed to the left, (e) logistic transformation or logit,
and (f) arc sine transformation applied for proportion.

Data Updating

Definition

Data update refers to change of old data and generation
of new data by applying new experiences and knowl-
edge.

Data Usage

� Data Dissemination and Utilization

Data Usefulness

Definition

Data usefulness is a criterion of � data quality. This
is met only if data contain relevant details and enough
detail on the context of production to support decision-
making in health care. The closest to this criterion is
data relevance.

Data Validation

Definition

Data validation is a process which ensures the correct-
ness of data, reduces � database error rate and ensures
an acceptable level of data quality. Data validation is
the key to the quality of the database. It is carried out
during or after a data entry and before any statistical
analysis. Data validation checks out, for example, that
the � variable values within a range are possible, that
there is consistency between data in the computer data
file and the original data, that there are no � missing
values for variables which require completeness of data,
and that there are uniqueness identifiers for data (e. g.
identification number). There are several data valida-
tion procedures, such as visual inspection of printed or
on screen data, program validation, logical methods and
double data entry (� data preparation).

Data Verification

Synonyms

Data confirmation; Data authentication

Definition

Data verification is the process of proving that the data
that were collected are correct. If performed on time
and by trained professionals, data verification reduces
costs in the system � data errors.

Data Warehouse

Definition

A data warehouse is an integrated repository of data
collected from various sources, with data available for
integration and analysis. At the warehouse, data anal-
ysis can be performed quickly and efficiently since the
information is directly available, regardless of the avail-
ability of the data sources. Furthermore, access to ware-
house data does not tie up the information sources, and
does not incur costs that may be associated with access-
ing data at the information sources. Furthermore, ware-
house data is available even when the original informa-
tion sources are inaccessible.

Day Care

Definition

Day care for adults includes programs, services and
facilities that enable physically or mentally impaired
adults to remain in their communities; otherwise they
might require institutional � long-term care or rehabili-
tation services. In general, day care programs are either
based on the medical model or the social model. From
a medical point of view, day care offers comprehensive
medical, therapeutic and rehabilitation day treatment.
Within the social model, day care comprises, as well as
supervised activities, peer support, companionship and
recreation. Both models are targeted at enabling older
adults and patients with chronic conditions to remain
independent as long as possible. Day care centers are
facilities that provide activities for older people during
the day to promote independence and enhance living
skills.
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Days Lost by Economic Activity

Definition

Days lost by economic activity are the number of days
lost by cases of � occupational injury with temporary
incapacity for work. In cases of permanent disability for
work, estimates of days lost are used instead of origi-
nal data. Calculation of days lost by economic activities
in most countries is based on the calendar days during
which the injured � worker was temporarily unable to
work, excluding the day of the accident, up to a maxi-
mum of one year. In countries where the source of the
statistics is an accident compensation scheme, calcula-
tion is based on workdays. Temporary absences from
work of less than one day for medical treatment are not
included.

Decision Analysis

Definition

Decision analysis is a theory of decision making under
conditions of uncertainty, used for normative purpos-
es. In clinical terms, decision analysis addresses the
inevitable uncertainties in a clinical problem and com-
bines these with preferences for health outcomes in
a consistent framework that obeys the laws of probabil-
ity calculus and the theory of subjective expected util-
ity. The following basic steps are included in the deci-
sion analysis: defining and structuring the clinical prob-
lem in a decision tree, assigning probabilities to chance
nodes, assessing utilities to outcomes, calculating the
expected utilities, and selecting the choice and sensitiv-
ity analysis.

Decision Making
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Definition

Decision making in health policy describes the process
of consultation of all groups involved in health policy
related issues which leads to a legal framework general-
ly applied on a national level. The main bodies respon-
sible for health policy formation in all countries with
developed healthcare systems are the government, the
medical professionals’ associations, the hospitals and
the health insurance companies. The particular process
of decision making as well as the degree to which the
different � stakeholders are involved vary from country
to country.

Basis Characteristics

Key Factors of the Decision Making Process

As healthcare systems grow out of the historical, cultur-
al and social context of each country, the decision mak-
ing process established for health policy is also directly
influenced by the national policy environment. Green-
halgh and Russel describe the decision making process
in health policy as the “messy unfolding of collective
action, achieved mostly through dialogue, argument,
influence and conflict”. Indeed, the interaction between
the different actors within the decision making process
are mainly influenced by the power they exercise. How-
ever, some key factors determining a fruitful health pol-
icy decision making process can be found across all
developed healthcare systems:
• The government exercises leadership in setting out

policy proposals and reform scenarios which ide-
ally increase the public interest in participating
in a debate process. This leadership role may be
enhanced by the creation of a transparent and
accountable policy making process through a nation-
al database for all stakeholders.

• The decision making process comprises a mecha-
nism for reflecting the view of the different inter-
est groups and particularly the view of the patients.
Country examples demonstrate that the adoption of
a corporatist approach privileging a patient-centered
perspective rather than a competition of interest
groups has a greater chance to lead to consensus.

• Health professionals, i.e. doctors, hospitals and oth-
er medical institutions are involved in the decision
making process through their professional organiza-
tions. If they consider patients as consumers and col-
lect information directly from the interaction with
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their patients, they are able to effectively contribute
to the decision making process with respect to the
improvement of the content and administration of
healthcare services.

To sum up, the national context and the power of the
actors as well as the interaction between the actors are
the key elements of the decision making process in
health policy.

The Role of Research in Health Decision Making

In order to deepen the health policy process, there
is a crucial need to involve academics that specialize
in health policy research and are capable of objective
and comprehensive analysis of medical care and health
policy issues. However, the involvement of research
in the decision making process evokes the question
whether research contributes objective knowledge sup-
port or rather subjective decision support. Researchers
are typically expected to provide research evidence for
public policy benefit or harm. But on the other hand,
researchers’ ideas may also reflect their lifetime expe-
rience which is influenced by their professional or per-
sonal interest. Therefore, researchers may contribute to
the decision making process on two levels. The actual
policy making process in many countries shows, how-
ever, that academics are often not even mentioned by
policy makers. Policy makers usually turn to special
advisers from the political scene, think tanks, lobbyist
and pressure groups as well as professional associations
and the media.

Country Examples

The comparison of several national decision making
processes regarding the adoption of healthcare reforms
provides insight into the multitude of drafting and con-
sensus formation processes underlying health policy
making.

The United States Policy ideas are typically provid-
ed by government bodies, think tanks and other profes-
sional associations doing active lobbying. The Amer-
ican Medical Association (AMA), for example, pro-
motes and advocates its policy positions in order to
guide decision making and actions in American Health
Policy. The core purpose of the AMA is “to promote the
science and art of medicine and the betterment of pub-
lic health”. Policy statements are established to provide

the information and guidance that physicians and oth-
ers seek from the AMA about health care issues. The
right to propose bills is restricted to members of the
Congress, but the submission of bills may also occur
across party lines. The information on health policy is
shared through various medical databases that are pub-
licly accessible. American health policy is shaped by
the perception of health care as an engine for econom-
ic growth. Therefore, the simultaneous improvement of
efficiency and quality are of major importance.

The United Kingdom The policy planning process is
led by senior government figures and experts consulting
political parties, think tanks, interest groups as well as
academics for the promotion of ideas. The policy pro-
posals are published as so – called Green Papers that
are discussed in the various interest groups. The results
of this consulting process are published in so – called
White Papers which are then turned into bills that are
amended and enacted by the Parliament. Information
on health policy is shared through the release of official
data on the � National Health Service (NHS). Howev-
er, due to the complex budgetary system of the NHS,
data on cost is insufficiently available. Although indus-
trial � stakeholders such as pharmaceutical companies
and private insurances are part of the health policy con-
cept, there is little recognition of health policy as part
of industrial policy.

Germany The decision making process in health care
is led by the governing parties which determine policy
proposals based on basic proposals of party members
and the plans of the Ministry of Health. Bills are delib-
erated by the Bundestag and then special committees
hear the opinion of the several interest groups. In the
decentralized political system of Germany some topics
such as hospital administration are under the authority
of the Länder and require the approval of the Bundesrat.
Information on health policy is available to the govern-
ment and the related organizations via various databas-
es. The political debate takes into account the differ-
ent ideologies of the parties as well as other interests,
e.g. patients, and can be therefore classified as a ‘cor-
poratist approach’. Although health policy is not seen
as an instrument of industrial policy, there is an accept-
ed need for limitation of the burden of insurance premi-
ums on companies in order to promote domestic invest-
ment.
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France Decision making is led by the administrative
elite in the presidential, prime ministerial and cabinet
offices. Legislation primarily comes from the adminis-
trational bodies and less from members of the parlia-
ment. The medical profession is organized into associa-
tions that influence the different areas of party politics.
As the whole spectrum of opposing views is represent-
ed by interest groups, the power of the leading govern-
ment figures is playing a major role in the decision mak-
ing process. Information on health policy is shared via
regional agencies and databases. The priority in French
health policy is to contain medical costs and to improve
quality. Therefore, health policy is not seen as an instru-
ment of industrial policy.

Development of Decision Making

To complement the overview of different national deci-
sion making processes with regard to the development
of a more global approach to decision making, the
activity of the Society for Medical Decision Making
(SMDM) based in the United States is worth being
mentioned as an example for the future trend in deci-
sion making.
SMDM aims to improve � health outcomes through
proactive systematic approaches to clinical decision
making and policy-formation in health care. The Soci-
ety provides a scholarly forum connecting and educat-
ing researchers, health care providers, policy-makers,
and the public.
The main goals are:
• To promote the use of systematic methods to deal

with the uncertainties of health care decisions.
• To advance the scientific basis for and foster syner-

gies between multiple areas relevant to medical deci-
sion making including for example decision analy-
sis, predictive modeling, health outcome assess-
ment, � cost-efficiency analysis, � evidence-based
medicine (also � evidence based medicine, in HTA).

• To develop and evaluate tools for shared decision-
making with patients and the public.

• To develop and evaluate techniques for assisting
clinicians’ decision making under uncertainty.

• To foster and promote international exchange and
synergies between health care decision making
scholars from different countries.

To fulfill these goals, members come from a variety of
countries and academic disciplines and work in hospi-

tals, universities, corporations, foundations, and gov-
ernment agencies across the globe. Interdisciplinary
scholarship and a global perspective on health care
together with methodological excellence are major fac-
tors of the Society’s work. In this sense, the Society
promotes an integrated approach to health care deci-
sion making based on multiple perspectives and exper-
tise from multiple disciplines.

Cross-References

� Cost-Efficiency
� Evidence Based Medicine
� Evidence Based Medicine, in HTA
� Health Outcomes
� National Health Service (NHS), United Kingdom
� Stakeholders
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Decision Making Process

Definition

Decision making is the cognitive process leading to
the selection of a course of action among alternatives.
Every decision-making process produces a final choice,
which can be an action or an opinion. It begins when we
need to do something but we do not know what. There-
fore, decision making is a reasoning process which can
be rational or irrational, and can be based on explicit
assumptions or tacit assumptions. In healthcare, con-
sensus decision-making is common. Consensus deci-
sion-making is a decision-making process that not only

http://www.ihep.jp/english/product/pro12.htm
http://www.smdm.org/
http://www.ama-assn.org/
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seeks the agreement of most participants, but also aims
to resolve or mitigate the objections of the minority in
order to achieve the most agreeable decision. Consen-
sus is usually defined as meaning both general agree-
ment, and the process of getting to such an agreement.
Consensus decision-making is thus concerned primari-
ly with that process.

Decision Making Under Uncertainty

Definition

Decision making under uncertainty is a procedure for
making logical decisions based on sample data. Due to
variations, the outcomes of decisions cannot be predict-
ed exactly – they are always accompanied by an amount
of uncertainty. The uncertainties can be measured in
terms of probabilities. For example, testing hypotheses
is actually making a decision between two hypotheses
H0 and H1. In decision-making, we can calculate two
kinds of errors in decision (i. e., probabilities): accept
H1 when H0 is correct (α, or accept H0 when H1 is cor-
rect (β).

Declaration of Helsinki

Definition

The Declaration of Helsinki was produced by the World
Medical Association (WMA) as a statement of ethical
principles for the guidance of physicians and other par-
ticipants in medical research involving human subjects
and identifiable human material or data. It is the first
global statement on medical ethics.
The Declaration of Helsinki was adopted by the WMA
1964 in Helsinki, Finland. It has been modified over the
years; the last change (clarification) was added in 2004
in Tokyo, Japan.

Decompression Sickness

� Caisson Disease

Deductible

Definition

A deductible is equivalent to the amount of health care
expenditures for which the beneficiary is responsible
before the insurer starts paying.

Deficiency of Erythrocytes

Synonyms

Anemia

Definition

Anemia is a decrease in the number of red blood cells,
hematocrit (Hct), or hemoglobin (Hb) content, usually
measured by a decrease in the amount of hemoglobin.
Normal hemoglobin levels vary from 13.8 to 17.2 gm/dl
(Male) respectively 12.1 to 15.1 gm/dl (Female). Ane-
mia can result from blood loss and/or deficient erythro-
poiesis, and/or excessive hemolysis.

Definition of Public Health
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Introduction

Public Health is an empiric and multidisciplinary field
whose goal is to assure conditions in which people can
be healthy. While medicine mainly focuses on treating
illness in separate individuals, it is the central goal of
public health activities to increase health at the popula-
tion level. The ruling principle of public health is to deal
with the health of the population in its totality. Health
interventions on the population level include commu-
nity hygiene, sanitation, health education, immuniza-
tion, and promotion of nutrition. Public health covers
preventive, curative, and rehabilitative actions. The suc-
cess of public health depends on adhering to the basic
rules of equity, partnerships, and social justice, as well
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as the mobilization of local, national, and international
resources.
In the preamble to the Constitution of the World Health
Organization (WHO), health is defined as “a state of
complete physical, mental and social well-being and
not merely the absence of disease or infirmity”. This
definition of health was adopted by the International
Health Conference in June 1946, and entered into force
on 7 April 1948 (UN 1946). The mission of public
health includes both promotion of physical and men-
tal health and prevention of disease, disease-produced
decreased quality of life, injury, disability, and prema-
ture death.

Development of the Field of Public Health

Both the idea that many diseases are contagious and the
concept of the environment having an impact on dis-
ease occurrence have their origins in antiquity (Tellnes
2004).
Up to three centuries ago, major parts of the population
suffered from chronic pain, periodic famines, and epi-
demics of deadly infectious diseases. Major changes in
human history often followed transformations in health.
In developed countries, public health arose as a reac-
tion to epidemic crises. The belief in the possibility
of effective action as a prerequisite for public health
emerged slowly. Supernatural (“Will of God”) and nat-
ural (e. g. smallpox as a normal process of fermentation
in the growing body) explanations of disease causation
persisted tenaciously. The medieval Christian Latin cul-
ture, for example, mainly explained disease as punish-
ment of sin.
For most of history, prevention of epidemic disease was
intended to control disease among the masses primarily
to protect the military and to assure the continuation of
commerce. In contrast, protection of the health of indi-
viduals was not seen as an obligation (Hamlin 2004).
It has only been in early modern times that health and
disease prevention have been regarded as part of broad-
er issues of social welfare.
In the Middle Ages, two different theories concern-
ing disease causation evolved. The germ theory com-
peted with the widely accepted ancient miasma theo-
ry that promoted poisonous vapors as the major cause
of illness. The miasma theory led to improvements
in sanitation as it made the connection between dirti-
ness and disease. The germ theory refers to transferable

microorganisms as the cause of illness and was support-
ed by observations regarding microbiology (17th cen-
tury). An intervention associated with the germ theo-
ry and already recorded in the Bible was the custom
of isolating people with contagious diseases. Lepers,
for example, were expelled from ecclesiastical and civil
society. In addition, the germ theory seemed to be the
scientific basis for the initiation of water sanitation by
filtration of parts of the London water supply in 1829 as
a consequence of cholera outbreaks. During this time,
the era of epidemiology, the major discipline of pub-
lic health began. The influence of John Snow’s stud-
ies of cholera, especially his quantitative approach in
analyzing the occurrence of a disease in a human pop-
ulation, was widespread; for example, only two years
after publication of his report, all of the water compa-
nies in London had to filter their water by law. The col-
laboration between epidemiological science and public
health policy and practice is still critically important
today (Tellnes 2004).
Improvements in personal hygiene and environmen-
tal sanitation in the 18th and 19th centuries helped to
prevent and control the spread of communicable dis-
eases. Safe water supply and adequate sanitation facili-
ties were particularly lacking in rural areas (Sein 2004).
Social reforms and the hygienist movement in the 19th
century provided the infrastructure necessary to achieve
promised results in public health, e. g. in maternal and
child health (Gunning-Schepers 2004).
Today, unfortunately, an estimated 1.7 million people
still die annually from diseases linked to unsafe water,
sanitation, and hygiene. Within this context, disease
prevention requires constant efforts (WHO 2002).
Plague caused the first reported, widely fatal European
epidemic, beginning in Athens in 430 BC. The wave of
plague which spread across Europe from 1347 to 1351
was called the “Black Death”. This disease, with case-
fatality rates from 30% to almost 100%, returned to
most European areas once every 20 years until the 17th
century. High mortality disrupted society, interrupted
commerce and industry, and challenged civil and eccle-
siastical authorities. The impact of plague on all parts
of society challenged the first institutional response to
an epidemic in history and public health consequent-
ly emerged as a public authority. Preventive measures
included the 40-day hold (quarantine) on ships com-
ing from potentially infected places, isolation of victims
and their families, as well as means of decontamination.
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The public’s health was monitored and prevention pro-
cedures were controlled and organized.
One of the greatest public health successes was the
eradication of the smallpox virus. Inoculation against
smallpox was introduced in Western Europe in 1721.
At that time, smallpox accounted for 10% to 15% of
childhood deaths. In 1796, Edward Jenner, a rural gen-
eral practitioner, modified the technique of immuniza-
tion. He observed that farm girls who milked cows nev-
er got infected with smallpox. Therefore, he supposed
that the maids’ contact with cowpox was responsible
for the protection. This led to a historical experiment
with tremendous public health impact: a young boy
was first injected with cowpox pus and later exposed
to smallpox virus. He did not fall ill – the experiment
was successful. Jenner then introduced the term “vac-
cination”, derived from “vacca”, the Latin word for
“cow”. Soon afterwards, smallpox prevention became
an increasing state concern. In the mid-19th century,
implementation of mandatory vaccination in England
and in the German Empire should have ensured uni-
versal vaccination against smallpox. However, vacci-
nation had not yet been organized on an international
level. Even a century after the discovery of smallpox
vaccination, the disease continued to do mischief in the
developing world, mainly because of the lack of meth-
ods of vaccine preservation. In the 1950s, millions of
people worldwide still died because of smallpox infec-
tion. Consequently, the WHO aimed for the eradica-
tion of smallpox and launched a successful worldwide
smallpox vaccination campaign. Intensified mass vac-
cination was the major strategy of the program, which
also consisted of village-to-village searches for cases,
providing rewards for reporting and educating people;
this strategy was particularly applied in Asia. In West-
ern and Central Africa, eradication was achieved by the
surveillance-containment strategy, based on active case
detection and mass vaccination only around cases.
The last naturally acquired human case of smallpox was
reported in Somalia in 1977. Since then, the world has
been free from natural transmission of smallpox. This
is the most important public health achievement in the
20th century and resulted in wider acceptance of mass
vaccination (Hamlin 2004; Sein 2004).
In modern times, international public health efforts
also aimed at preventing the importation of epidem-
ic diseases by trading ships. The first attempt to reach
a consensus on international quarantine regulations

was made at the First International Sanitary Confer-
ence in Paris in 1851. In 1907, the first international
health office, called L’Office International d’Hygiène
Publique (OIHP), was founded for the prevention and
control of cholera, plague, and yellow fever epidemics.
The League of Nations Health Organization, found-
ed in 1923, undertook basic clinical and field research
studies on medicine and public health and provided
technical assistance, as well as international medical
and public health education, to developing countries.
After the Second World War, intergovernmental organi-
zations like the United Nations were created. The World
Health Organization (WHO) officially came into being
in 1948 as a specialized agency of the United Nations.
Since then, the WHO has been directing and coordi-
nating international health work, providing advice on
international health development, and adopting interna-
tional regulations, conventions, and agreements (Sein
2004).
Public health’s next mission was to regulate behav-
ior and maintain a communal environment (Hamlin
2004). Preventive and curative interventions, i. e. drug
treatment, especially antibiotic treatment, surgery, and
rehabilitation, significantly improved the population’s
health in both developed and developing countries in
the 20th century. Attention switched from environmen-
tal control to infectious disease monitoring, especially
concerning tuberculosis and sexually transmitted dis-
eases. Since the 1970s, public health departments have
mainly focused on prevention of cardiovascular disease
and cancer, which had become major causes of death in
developed countries after the decline of infectious dis-
ease mortality (Gunning-Schepers 2004).
As health and economic development are mutually
dependent, particularly citizens in developing coun-
tries frequently do not have access to a minimum lev-
el of health care. In many developing countries, total
spending on health proportionate to the gross domes-
tic product is still below 5 percent in addition, allo-
cation of these limited funds is not efficient. In West-
ern countries, health spending is about 8.5% of the
gross domestic product on average. It has been shown
that major improvements in health outcomes can be
achieved while keeping spending at modest levels. Con-
sistent development policies as well as programs for
reaching the poor with the most effective and appropri-
ate health interventions are critical in improving health
in the population (Sein 2004).
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Key Concepts

Public health is a multidisciplinary field that combines
and applies techniques from both social and natural sci-
ence to assess the health state of a population, to pro-
mote health, and to prevent diseases. Additionally, pub-
lic health policy is central for adequate reactions to cur-
rent and predicted future health threats.
To define the core functions of public health, the Public
Health Functions Steering Committee was established
in the US in 1995. The Committee defined “Healthy
People in Healthy Communities” as the public health
vision, and its mission was to “Promote Physical and
Mental Health and Prevent Disease, Injury, and Dis-
ability”.
In order to accomplish these goals, the Committee list-
ed the following ten “Essential Public Health Services”
(USDHHS 1995) (Fig. 1):
1. Monitor health status to identify community

health problems
2. Diagnose and investigate health problems and

health hazards in the community

Definition of Public Health, Figure 1 Interdependence of Essential
Public Health Services
SOURCE Public Health Functions Committee, Office of Disease Preven-
tion and Health Promotion, U.S. Department of Health and Human Ser-
vices, Washington, DC. http://www.health.gov/phfunctions/public.htm
(accessed October 2nd 2006)
Nelson et al. 2002

3. Inform, educate, and empower people about
health issues

4. Mobilize community partnerships to identify and
solve health problems

5. Develop policies and plans that support individu-
al and community health efforts

6. Enforce laws and regulations that protect health
and ensure safety

7. Link people to needed personal health services
and assure the provision of health care when oth-
erwise unavailable

8. Assure a competent public health and personal
health care workforce

9. Evaluate effectiveness, accessibility, and quality
of personal and population-based health services

10. Research for new insights and innovative solu-
tions to health problems.

These core functions are generally very well applica-
ble to both national and international public health ser-
vices, as they emphasize a proactive strategy for health
protection and disease prevention with a focus on the
community (Nelson et al. 2002).
Additional selected public health tasks / goals and cor-
responding subdisciplines of the field addressing these
issues are listed in Table 1.
Priorities for research and expenditures should be set
with regard to the magnitude of the problem and
the effectiveness of available interventions, as well as
potential social, legal, and ethical issues regarding pub-
lic health problems and/or interventions.
While injuries were the leading cause of death in the
18th and 19th centuries, infections were the major
health threats in the late 19th and early 20th centuries.
Since then, chronic diseases have become more and
more important (Yach et al. 2004). With about 12 mil-
lion deaths, cardiovascular diseases (mainly ischemic
heart disease and stroke) were the largest cause of death
in the world in 2001, followed by lower respiratory
infections (almost 4 million deaths attributable world-
wide), HIV/AIDS (3 million), chronic obstructive pul-
monary diseases (2.5 million), and perinatal conditions
(2.4 million). Ischemic heart disease was the leading
cause of death both in developing (proportionate mor-
tality ratio 9.2%) and developed countries (proportion-
ate mortality ratio 23.3%) (WHO 2003).
These leading causes of death share key behavioral risk
factors like tobacco abuse, unhealthy diet, lack of phys-
ical activity, and alcohol abuse (WHO 2002). Addi-

http://www.health.gov/phfunctions/public.htm
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Definition of Public Health, Table 1 Selected public health tasks /
goals and subdisciplines of public health addressing these issues

Public Health Task / Goal Subdiscipline
of Public Health

To identify risk factors
for diseases

Epidemiology

To assure the accessibility
of health services

Health Policy and Management

To educate people
about health issues

Behavioral Sciences, Health Policy
and Management

To protect people against
environmental / occupational
hazards

Environmental / Occupational
Health, Health Policy
and Management

To identify causal relationships
between exposure and disease

Epidemiology

To monitor the health status
in order to identify
community health problems

Surveillance, Epidemiology

To evaluate the efficacy
of medical treatments

Biostatistics, Evidence-Based
Medicine

To evaluate the effectiveness,
accessibility, and quality
of health services

Health Services Research

To evaluate the efficiency
of health care interventions

Health Economy

To encourage healthy behavior /
lifestyle

Behavioral Sciences, Health Policy
and Management

To investigate epidemics Surveillance, Epidemiology

To overcome health inequalities Health Policy and Management

To respond to disasters Surveillance, Health Policy
and Management

tional important examples of unhealthy behavioral and
lifestyle factors that have a tremendous negative health
impact on the population level are unsafe sex, illicit
drug use, and unsafe injections within the health care
system. Because of the increasing impact of behav-
ioral factors, health promotion activities are becom-
ing more and more important. Such activities typical-
ly seek to improve the population’s health by induc-
ing a shift towards healthier behavior and lifestyle pat-
terns. In order to effectively reach the target popula-
tion, health promotion activities often involve the com-
munity. In order to be successful, interventions to rein-
force healthy behavior and to remove hindering behav-
ioral factors need to apply a multilevel strategy includ-

ing intrapersonal, interpersonal, organizational, soci-
etal, and political concerns. In designing such mul-
tilevel interventions, public health professionals fre-
quently cooperate closely with social scientists.
The central public health activities, health promotion
and disease prevention, are closely interrelated. It is
important to distinguish three types of prevention: pri-
mary prevention aims to prevent disease occurrence,
secondary prevention aims to detect diseases in an ear-
ly (subclinical) stage in which curative treatment is still
possible (e. g. screening programs), and tertiary preven-
tion aims to limit disease complications and disabili-
ty. Public health interventions typically apply to prima-
ry and secondary prevention strategies, while clinical
medicine deals with tertiary prevention.
Frequently, there is uncertainty about the exact health
risk of chemical, environmental, or other exposures. It
is an important public health principle that in such cas-
es the burden of proof of harmlessness should general-
ly be shifted to the proponents of the activity. In face
of uncertainty, preventive action as well as exploration
of a wide range of alternatives to possibly harmful sub-
stances is suggested. In order to plan future health ser-
vices it is essential to recognize that the current burden
of disease reflects past exposure to risk factors, while
the future burden will largely be determined by current
exposures (Yach et al. 2004). This fact suggests that
surveillance of both exposures and health outcomes on
the population level are essential in order to detect and
react to new health threats as early as possible. Addi-
tionally, surveillance of the health state of a population
can also help to effectively identify health disparities.
Surveillance of the health state may be accomplished
by population-based surveys, population censuses, and
vital registration systems. Ideally, data systems for pub-
lic health surveillance should assess and process data in
a timely manner, generate valid and reliable data that is
comparable over time, and (only) collect all data that is
really essential for the purpose of the system (Teutsch
2000).
Public health has evolved into a subdivision of medicine
including disciplines of engineering and social sci-
ences. Other non-medical factors which have been
shown to influence public health are architecture, eco-
nomic prosperity, religion, organization of labor, and
political changes. Today people are preoccupied with
health and expect health that may be translated into life,
liberty, and the pursuit of happiness (Hamlin 2004).
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Definition of Public Health, Figure 2 Hierarchy of Epidemiologic Research Questions. (Subsequent questions are only relevant if prior questions
can be answered as indicated by the arrows)

Epidemiology is the most central public health dis-
cipline. Epidemiology studies the causes, distribution,
and control of disease at the population level, and inves-
tigates disease outbreaks. When the distribution of dis-
ease occurrence is not uniform according to person,
time, or place, hypotheses about causal relationships
based on the agent-host-environment paradigm may be
generated and tested. Epidemiologists employ a wide
range of study designs and statistical methods with the
purpose of revealing unbiased relationships between
exposures and outcomes. After establishment of causal
relationships, the effectiveness and efficiency of inter-
ventions and preventive measures can be assessed in
subsequent studies (Szklo 2000; Gordis 2004) (Fig. 2).
Other public health disciplines include family health,
maternal and child health, mental health, occupation-
al and environmental health, biostatistics, molecular
biology and microbiology, health policy and manage-
ment, international health, health behavior and promo-
tion, ethics, and health care services.
Public health genetics is among the most rapidly emerg-
ing disciplines. Due to the development of new DNA

sequencing technologies, it is now possible to not only
study effects of single genes, but the functions and
interactions of all the genes in the genome. Therefore,
genomic research and potential interventions from it are
applicable not only to rare monogenetic disorders, but
also to common disorders, which are typically caused
by interactions of multiple genes and environmental
factors (Guttmacher 2002). In key public health tasks
and disciplines, such as prevention, risk assessment,
epidemiology, and environmental health, issues related
to genetics already play a central role and are likely to
gain even more impact in the next decades.

Population Health Indicators
and Measurement of Burden of Disease

Basic Indicators to Quantitatively Measure
and Monitor the Health State
of a Population over Time are:

• Life expectancy at birth,
• Crude / age-specific / age-adjusted mortality rate,
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• Infant mortality ratio / neonatal mortality ratio, and
• Maternal mortality ratio.
Life expectancy at birth is the average number of
years a newborn is expected to live if current mortal-
ity trends were to continue for the rest of his/her life
(Haupt 2000).
Life expectancy at birth reflects the overall mortality
level of a population. Until about 400 years ago, life
expectancy at birth averaged between 20 and 30 years.
In Western Europe, life expectancy averaged between
30 and 40 years until about 1850. Since then, there has
been a sharp and sustained increase in life expectancy
at birth. Life expectancy rapidly increased throughout
the world in past centuries. However, there is a huge
health gap between industrialized and developing coun-
tries, with life expectancies of about 35 to 50 years in
most African countries compared with about 75 to 80
years in Europe, Japan, Australia, and other developed
countries (WHO 2005). Differences in life expectancy
between different ethnic groups within a country are
good indicators for persistent health inequalities. In the
US, for example, the average life expectancy at birth in
2003 was 72.8 years for African Americans compared
with 78.0 years for Whites (Hoyert et al. 2005). Riskier
behavior patterns and higher smoking rates in males, as
well as wars, are some of the reasons why life expectan-
cy at birth (and at any other age) is generally lower for
men. Today, females in Japan, Australia, Canada, and
some other countries have a life expectancy well over
80 years (Teutsch 2000).
The crude mortality rate (CDR; synonyms: crude
death rate, total mortality rate) is the total number of
deaths in a year / person-years lived in that year per
1000 population. The crude death rate measures the
effect of mortality on population size. As a rule of
thumb, a crude death rate of 10 implies that mortality
is working to reduce population size by 1% per year.
However, the crude death rate is very sensitive to age
structure: populations with high proportions of elder-
ly people tend to have high crude death rates, whereas
young populations tend to have low crude death rates.
Age-specific mortality rates are very little affected by
age distribution and are therefore very useful to monitor
the health state of a population over time or to compare
different populations in a longitudinal or cross-section-
al setting.
In the context of comparison,age-adjusted mortality
rates are particularly useful. Increasing age is a major

cause of death. Thus, unadjusted mortality rates are
likely to be confounded by age. Age standardization
offers a more realistic view of other variables that might
be causally related to mortality. When interpreting age-
standardized mortality rates, one should bear in mind
that the numbers do not necessarily represent the expe-
rience of any real population. The choice of the stan-
dard population is arbitrary. To be meaningful, it should
be similar to the populations being compared (Teutsch
2000).
The infant mortality ratio (synonyms: infant mortality
rate, infant death rate) is the number of children less
than one year old who die in a year per 1000 live births
during that year.
The neonatal mortality ratio (synonyms: neonatal
mortality rate, neonatal death rate) is the number of
deaths during the first 28 completed days of life per
1000 live births in a given year. Neonatal deaths account
for a large proportion of child deaths. Mortality during
the neonatal period is considered to be a good indica-
tor of both maternal and newborn health and care. In
developed countries, about two thirds of infant deaths
occur in the first month after birth and are due most-
ly to health problems of the infant or the pregnancy,
such as preterm delivery or birth defects. About one
third of infant deaths occurs after the first month and
is influenced greatly by social or environmental factors,
such as exposure to cigarette smoke or problems with
access to health care. Most European countries have
infant mortality ratios < 5, indicating that the risk of
death within the first year of life is below 0.5 percent.
In contrast, more than 20 percent of all infants born in
Angola, Congo, Niger, or other African countries die
within their first year of life (WHO 2005). Whereas the
infant mortality rate was between 5.7 and 5.8 in Whites
and Hispanics, 13.8 out of 1000 children of African
American mothers died within their first year of life in
the US in 1998–2000. (NCHS, 2002)
The maternal mortality ratio (synonym: maternal
mortality rate) is defined as the number of maternal
deaths per 100,000 live births. Because the number of
pregnancies is not regularly assessed in many devel-
oping countries, the number of live births is used as
a denominator as a proxy for the population of preg-
nant women who are at risk of maternal death. The
maternal mortality rate is a measure of the likelihood
that a pregnant woman will die from maternal causes.
Thus, the maternal mortality ratio is a good measure of
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the quality of a health care system. High maternal mor-
tality rates combined with high infant mortality rates
usually reflect poor nutrition and medical care. Accord-
ing to the World Health Report (WHO 2005), Sier-
ra Leone has the highest and Afghanistan the second
highest maternal mortality ratio, with 2,000 and 1,900
maternal deaths per 100,000 live births, respectively.
Rates < 5 were reported from Iceland and Ireland.
In addition to those direct (quantifiable) indicators of
population health, decision makers in public health
policy and management should also consider indirect
indicators (surrogates) like childhood poverty, tobacco
abuse, level of physical activity, trends in overweight
and obesity, immunization rate, access to health care
by socio economic position, suicide rate, etc. Critical
appraisal of those factors and other indirect indicators
of population health may be particularly valuable for
anticipation of future needs.

Important Indicators to Quantify, Monitor,
and Compare the Public Health Burden
of Specific Diseases are:

• Disease-specific mortality rate,
• Years of potential life lost (YPLL),
• Health-related quality of life (HRQL) impact, and
• Disability adjusted life years (DALYs) / quality

adjusted life years (QALYs)
The disease-specific mortality rate (synonyms: cause-
specific mortality rate, cause-specific death rate) is the
number of deaths attributable to a specific disease in
a given population in a given year, usually expressed
per 100,000 persons. The conditions with the highest
disease-specific mortality rates are referred to as the
leading causes of death. Comparisons of disease-spe-
cific mortality rates by geographical region, occupation,
or time period, for example, may be useful in the iden-
tification of causal factors of these diseases and prompt
preventive and/or political action. Confounding by age
may be eliminated by applying age-standardized dis-
ease-specific mortality rates.
Disease-specific mortality rates do not contain infor-
mation on the lifetime lost because of the condition of
interest. However, for both individual and society this
information is critically important, e. g. HIV/AIDS fre-
quently affects young adults and their children, where-
as most cancers manifest in older people. The indicator
years of potential life lost (YPLL) (synonym: Years

Life Lost (YLL)) accounts for the impact of premature
mortality on a population. It is calculated as the sum of
the differences between age 65 (sometimes average life
expectancy is used instead) and the ages of death for
those who died before that endpoint.
It has been recognized that not only mortality but also
the level of morbidity caused by specific conditions is
critically important for planning public health programs
and services. Health-related quality of life (HRQL) is
a multidimensional construct, including physical, men-
tal, and social function, which measures the impact of
a person’s health status on that person’s overall wellbe-
ing. The concept of HRQL as a parameter of morbid-
ity and disease severity allows the comparison of oth-
erwise heterogeneous disorders. In health economy, the
construct HRQL is also used to refer to the value of
a health state. Usually, the state of perfect health (max-
imum HRQL) is assigned the value “1”, whereas the
value “0” corresponds to a health state judged equiva-
lent to death (Gold et al. 1996).
As measurements of mortality and morbidity both only
capture certain aspects of disease burden, so-called
composite measures combining mortality and non-fatal
outcomes were introduced in the early 1970s (Sullivan
1971). Quality adjusted life years (QALYs) and dis-
ability adjusted life years (DALYs) are the most wide-
ly used composite health outcome measures.
QALYs are calculated by integrating quality of life with
length of life using a multiplicative formula. Thus, the
QALY is a measure of health rather than ill-health.
The QALY is the central outcome in health economic
analyses, where the cost per QALY gained of different
interventions is compared. Such cost-utility studies are
increasingly used to assist health policy and manage-
ment decisions (Haddix et al. 2003).
The DALY was developed to assess the global bur-
den of diseases. It allows comparisons among differ-
ent diseases and different populations. It is considered
to be a simpler and more objective measure than the
QALY, as it is concerned with the severity of disability
rather than HRQL. As a measure of the health gap, the
DALY combines years of healthy life lost from disabili-
ty with those lost from premature death. Within the past
decade, the DALY-approach has been used increasingly
to aid health research prioritization (Gold et al. 1996;
Haddix et al. 2003).
Table 2 lists a comparison of cause-specific mortali-
ty rates and DALYs lost due to selected conditions.
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Definition of Public Health, Table 2 Comparison of mortality rates
and burden of disease as measured by disability adjusted life years
(DALYs) for selected conditions*

Condition Mortality Rate Disability
Adjusted Life

Years (DALYs)

n (000) % total n (000) % total

Ischemic heart disease 7,181 12.7 58,725 4.0

Cerebrovascular disease 5,454 9.6 45,870 3.1

HIV/AIDS 2,866 5.1 88,429 6.0

Chronic obstructive
pulmonary diseases

2,672 4.7 29,917 2.0

Tuberculosis 1,644 2.9 36,040 2.5

Road traffic accidents 1,194 2.1 37,719 2.6

Trachea/bronchus/lung
cancers

1,213 2.1 11,258 0.8

Malaria 1,124 2.0 42,280 2.9

Diabetes mellitus 895 1.6 15,446 1.1

Measles 745 1.3 26,495 1.8

Breast cancer 479 0.8 6,317 0.4

Iron deficiency anemia 138 0.2 12,039 0.8

Unipolar depressive
disorders

12 0.0 65,911 4.5

Migraine 0 0.0 7,565 0.5

* in WHO member states, estimates for 2001 (WHO 2002)

Although depression caused less than 0.1% of all deaths
in 2001 it was a major cause of disability, accounting
for 4.5 percent of the total burden of disease as mea-
sured in DALYs. On the other hand, ischemic heart dis-
ease caused 12.7 percent of all deaths in 2001, but was
only responsible for 4.0 percent of the DALYs in the
same year (Table 2) (WHO 2002).

Public Health in the 21st Century:
New Challenges and Threats

In the past and present, health care systems have main-
ly focused on pathogenic (illness causing) factors in
medical treatment. In the future, focus on health pro-
motion, i. e. salutogenic (health causing) factors, needs
to be emphasized as well (Tellnes 2004). Important
future public health goals are to increase the duration of
healthy life and to eliminate health disparities. Socioe-
conomic factors cause significant disparities in health
outcomes. In the future, health policy interventions are

needed to respond to those and other health dispar-
ities. Examples of public health policy interventions
that should be prioritized in the near future include:
improving access to education and job training; promot-
ing healthier workplaces, homes, and cities; reducing
threats posed by environmental hazards; and promoting
social safety nets and other protections against impov-
erishment.

Threats Related to Tobacco Abuse

While the rate of smoking among adults has signif-
icantly decreased in the US, and bans on smoking
in enclosed public places and at the workplace have
recently been adopted in several European countries,
the global impact of tobacco smoke on the population’s
health is still increasing. In the Western World, expand-
ing workplace restrictions now protect the majority of
adults, but homes remain the most important source
of exposure for children. Involuntary exposure to sec-
ondhand smoke remains a serious public health haz-
ard throughout the world, but particularly in China and
India where the prevalence of smoking is still increas-
ing.
The growing scientific evidence on the health risks of
involuntary exposure to secondhand smoke even lead to
the hypothesis that the lung cancer risk related to expo-
sure to secondhand smoke in non-smokers is consistent
with the dose-response relationship for active smokers.
Global efforts against smoking need to be strengthened
and focused towards countries in which the prevalence
of smokers is skyrocketing. Many developing coun-
tries are not adequately prepared to tackle the burden
of disease related to tobacco smoke, e. g. respiratory
and cardiovascular disorders, malignancies, and sud-
den infant death syndrome. Sustained progress toward
a society free of involuntary exposure to secondhand
smoke should remain a public health priority (USD-
HHS 2006).

The HIV/AIDS Challenge

Since the explosive HIV epidemic in the 1980s,
HIV/AIDS continues to be the most devastating dis-
ease worldwide. The HIV/AIDS epidemic creates a new
challenge for societies and, in particular, for already
disadvantaged families and children. Today, there is
still a lack of knowledge on how to effectively pro-
vide services to affected families, how to best allo-
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cate funds, and how to integrate family members into
prevention programs. This devastating epidemic even
reversed the progress in improving life expectancy over
the past decades in many developing countries. Further
declines in life expectancy are anticipated, especially in
the most severely affected countries in Asia and sub-
Saharan Africa. Reinforced national and international
efforts in primary, secondary, and tertiary prevention
are critical in order to defeat the pandemic.

Obesity Pandemic

Overweight and obesity are some of the most sig-
nificant contributors to ill health. Globally, there are
more than 1 billion overweight adults, 300 million of
whom are obese. Obesity is prevalent in both devel-
oping and developed countries, affects children and
adults alike, and is associated with significant mortal-
ity, morbidity, and economic costs. In some developing
countries, under-nutrition remains a significant problem
even while obesity is emerging.
In overweight and obese persons, the biological capaci-
ty to maintain energy balance is mainly overstrained by
the lack of physical activity (spontaneous, at the work-
place, or as part of leisure activities) and the over con-
sumption of high-fat, energy-dense foods.
Chronic diseases resulting from obesity include cardio-
vascular diseases, cancer (especially hormonally relat-
ed cancers and colon cancer), diabetes, and gallblad-
der disease. Less life-threatening conditions associat-
ed with obesity are musculoskeletal and skin problems,
infertility, and respiratory difficulties. Public health
action and societal changes are urgently required to
stop the obesity epidemic and its medical burden (WHO
2002).

Mental Health

Worldwide, disability due to neuropsychiatric condi-
tions is second only to infectious diseases. The sig-
nificance of mental health in public health is increas-
ing. Depression is the leading cause of disability in
terms of years lost due to disability (YLD). Although
depression can be reliably diagnosed and treated, only
a small proportion of affected persons receive treat-
ment. Major barriers to care may be the social stig-
ma associated with mental disorders and the lack of
resources. Acute psychiatric day hospitals may be an
alternative to expensive inpatient treatment in times of

raising health care costs and limited financial resources.
Balancing community-based and hospital-based men-
tal health care may improve patients’ health outcomes,
such as health-related quality of life. More uniform
standards in the treatment of mentally ill persons need
to be established (WHO 2002).

Demographic Challenge

A major future challenge to public health is related
to the growing population of elderly people, combined
with the epidemiologic transition in the leading causes
of death from acute illness to chronic disease.
The world has experienced a gradual demographic tran-
sition from patterns of high fertility and mortality rates
to low fertility and delayed mortality. By 1990, pro-
portions of younger and older persons in developed
countries were similar. For developing countries, age
distribution is projected to have similar proportions by
2030. The largest increases in absolute numbers of old-
er persons will occur in developing countries.
Developed countries in North America, Europe, and
the Western Pacific have already undergone the epi-
demiologic transition in the leading causes of death
from infectious disease and acute illness (HIV/AIDS,
malaria, childhood diseases, diarrheal disease, respira-
tory infections, etc.) to chronic disease and degenerative
illness (cardiovascular diseases, cancer, diabetes, respi-
ratory disease, Alzheimer’s disease, etc.). Other coun-
tries, particularly in Africa and Asia, are at different
stages of progression (WHO 2002). Chronic diseases
disproportionately affect older adults. The prevalence
of Alzheimer’s disease, for example, doubles every
5 years after age 65. In developed countries, health and
long-term care spending is skyrocketing because of the
rapid growth in the number of older persons, and the
high health care cost per capita for elderly persons cou-
pled with continued advances in medical technology
and increased public expectations. The declining num-
ber of working taxpayers relative to the number of older
individuals results in inadequate public resources and
fewer adults available to provide informal care to old-
er, disabled family members and friends. The demands
associated with long-term care (nursing home and home
health care) expenditures might pose the greatest chal-
lenge for both personal/family resources and public
resources. However, medical and social costs will be
less if public health interventions decrease disability
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among older persons, helping them to live independent-
ly. Severe disability as a result of chronic conditions can
be postponed through healthier lifestyles which need
to be promoted in order to limit dramatically rising
health care costs. Healthy behaviors must be support-
ed throughout a person’s lifetime, however, as behav-
iors that place persons at risk for disease often originate
early in life.
Increases in the elderly population and chronic disease
will place further strain on resources, particularly in
countries where basic public health concerns such as
control of infectious diseases and maternal/child health
are yet to be fully addressed. In addition, in some devel-
oping countries population aging has occurred before
these societies have reached the wealth necessary to
build welfare states for supporting the elderly.

Summary

The multidisciplinary field of public health aims at
increasing health and preventing disease and injury at
the population level. Success in improving the popu-
lation’s health mainly depends on effective coopera-
tion between epidemiology, a major discipline of public
health, and public health policy and public health prac-
tice.
Early public health actions emerged as a response to
fatal epidemics of diseases such as plague, cholera, lep-
rosy, and smallpox, and were aimed mainly at isolat-
ing victims and their families. Improvements in per-
sonal hygiene and sanitation in the 18th and 19th cen-
turies further reduced the burden of communicable dis-
ease. Steps in international public health efforts in terms
of worldwide health promotion campaigns, such as the
successful program for the eradication of smallpox,
have only been taken since the 20th century.
Basic indicators to measure the health of the popula-
tion are life expectancy at birth, mortality rate, infant
and neonatal mortality ratio, and the maternal mortality
ratio. Disease-specific mortality rate, years of potential
life lost, health-related quality of life, and disability and
quality adjusted life years are measures of the public
health burden of different diseases.
In the 21st century, public health aims to increase the
duration of healthy life, as well as eliminating health
disparities. Threats related to tobacco abuse, obesity,
and HIV/AIDS are persisting and increasing. Mental
disorders represent a growing burden on population

health. Today, depression is the leading cause of disabil-
ity and is projected to be the 2nd leading contributor to
the global burden of disease in the near future. A major
future challenge to public health is related to the grow-
ing population of elderly people and the epidemiologic
transition in the leading causes of death from infectious
disease and acute illness to chronic disease and degen-
erative illness.
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Degar

� Indigenous Health, Asian

Degenerative Diseases

Synonyms

Chronic morbidity

Definition

Degenerative diseases are such diseases where the func-
tion or structure of the affected tissue or organ progres-
sively deteriorates over time. This can be caused either
by normal bodily wear or by lifestyle factors like exer-
cise or eating habits. Degenerative diseases are often

contrasted with infectious diseases. Examples of degen-
erative diseases are Alzheimer’s disease, Osteoarthritis,
Osteoporosis, and Parkinson’s Disease.

Degrees of Freedom

Definition

Degrees of freedom (df ) represents the number of val-
ues in a set of data that are free to vary after certain
restrictions have been placed upon the data. In the sim-
plest example of a 2 × 2 table, if the marginal totals are
fixed, only one of the four cell frequencies is free to
vary and the others will be dependent on this value not
to alter the marginal totals. Thus, the df is only 1. Simi-
larly, in a contingency table with r rows and c columns,
the df = (r − 1)(c − 1). In parametric tests, the idea
is slightly different in that the n of data have n degrees
of freedom before any statistical calculations are car-
ried out. As soon as a parameter, such as the mean, is
estimated, there is one less df than was initially present.
This is why in most formulas the df is (n−1). In the case
of a two-sample t-test with n1 and n2 observations, both
means are calculated. Thus, the df = (n1 + n2 − 2). In
linear regression, when the linear equation y = αg+βx
is calculated, two parameters are estimated (the inter-
cept and the slope). The number of df is then reduced
by 2: df = (n1 + n2 − 2).

Dehydration

� Heat Exhaustion

Deinstitutionalization

Definition

Deinstitutionalization is the practice of moving individ-
uals with mental disorders (especially those with severe
and persistent mental illness) from mental institutions
into community-based or family-based environments.

Delhi Boil

� Leishmaniasis, Cutaneous
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Delirium tremens

Synonyms

Alcohol induced delirium

Definition

A delirium is an organic cerebral syndrome character-
ized by concurrent disturbances of consciousness and
attention, perception, thinking, memory, psychomotor
behavior, emotion, and the sleep-wake schedule. Con-
vulsions may also occur. The duration is variable and
the degree of severity ranges from mild to very severe.

Delivery of Dental Care

SEBASTIAN ZILLER

Head of Dept. of Prevention and Health Promotion,
German Dental Association, Berlin, Germany
s.ziller@bzaek.de

Synonyms

Provision of dental care/oral health care; Providing of
dental care/oral health care

Definition

Dental care delivery is the process of providing oral
health care. The most common way of providing
oral health care is face-to-face delivery between care
provider and patient. Oral health care is provided in
dental practices, in universities, in hospitals, in multi-
dentist centers or by public dental services. Dental care
providers are dentists (dental practitioners, dental doc-
tors) and dental auxiliaries (e. g. dental chairside assis-
tants, dental nurses). Dentistry is practiced within the
oral health care system of a country. The characteristics
of a health care system have an important influence on
the quality and structure of the delivery of dental care.
Transparency of information is also a factor influencing
the care delivery.

Basic Characteristics

Oral Health Care Systems of the EU

Dental Remuneration System in the EU An impor-
tant item of oral health care delivery is the dental remu-
neration system, i. e. the means of paying dentists to

deliver patient-oriented, adequate, and efficient care
which also takes local needs into account. Funding con-
ditions have a great influence on health care delivery,
as they define who pays the costs and how dentists
are compensated. The most significant differentiation in
developed countries is the one between salaried public
health care and market-based health care (as practiced
in the US).
No matter whether paid ultimately by a government
body, a sick fund or directly by the patient, fee-for-
service (or fee-per-item) is the major form of payment
for private dental practitioners all over Europe. The
level of fees, how they are fixed and how much the
patient pays, varies considerably.
The oral health care systems of the EU-countries can be
divided into five broad categories (Widstrom and Eaton
1999):
1. The Nordic system (Denmark, Finland, Norway,

Sweden) is characterized by a significant govern-
ment involvement, a well-developed salaried service
and a widespread use of clinical auxiliaries. A high
proportion of dentists work in the public sector;
some 30% in Denmark, 50% in Finland, 40% in Nor-
way and more than half of the totality of the dental
manpower in Sweden. Services are financed by tax-
es and organized within municipalities or counties.
Dental care for children under 19 years is free and
usually provided in municipal school clinics with
a salaried staff. Adults use private or public dental
services. The care is financed partly by the public
health insurance and partly by payment in cash or
by a private public insurance (Downer et al. 2006).

2. The Bismarckian model, valid in most central Euro-
pean countries (e. g. Germany, Austria, France, Bel-
gium), is mostly financed by mandatory contribu-
tions of employees and/or employers who are paid
in universal sickness insurances. In Germany, for
example, there is a statutory health insurance sys-
tem where health care depends on a membership in
a state-approved sick fund (Tiemann et al. 2003).
The majority (88.5%) of the German population are
members of a sick fund which provides a legally
prescribed standard package of oral health care that
is managed jointly by the sick funds and the den-
tists’ organizations. Most dentists (98%) have a con-
tract with the statutory health insurance and work
independently in their private practice. In princi-
ple, membership in a statutory sick fund entitles all
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adults and children to receive oral care within the
statutory health insurance system. In a normal year
approximately 80% of the adults and 60–70% of
children make use of the system (Kravitz and Trea-
sure 2004). For more detailed information please
look at the Encyclopedia-contribution “Health Sys-
tem in Dentistry” by David Klingenberger.

3. The Beveridgian model of a National Health Service
is unique in the UK. It is mostly financed by the state
and there is a state-delivery of health services and
benefits.

4. The Southern European model is an oral health care
system, predominantly private and without any gov-
ernment involvement; some public services are free
of costs for children and also in emergency cas-
es; a limited employment of clinical auxiliaries is
allowed (e. g. in Spain).

5. Another group of countries has mixed systems with
elements from the categories above (e. g. Ireland, the
Netherlands) (Downer et al. 2006).

Dental Practice in the EU In the majority of the
EU-countries dental care is mostly provided by non-
salaried, independent practitioners established in their
own dental surgeries (private -, liberal - or general prac-
titioners). In most EU-countries, more than 83% of the
practicing dentists have chosen this form of the den-
tal practice (Table 1). Only in countries with a large,
salaried public dental service is the liberal general
practitioner of less importance and prevalence (e. g. in
the Nordic countries). In addition to the general practi-
tioners most countries have dentists who work in public
dental services, dental wards of hospitals, universities
or the Armed Forces.
Both the countries with a developed salaried public
dental service and the countries with non-salaried prac-
titioners have a positive 12-year-old � DMFT-index
(caries index), i. e. generally low levels of dental caries.
There is no discernible association between DMFT at
12 years and the provision of dental care. However,
since the public dental services are usually orientated
towards the provision of dental care to special groups,
such as children, private practitioners are the major and
often the only providers of care for the adult population
in the EU (excluding the Nordic countries).

Dental Manpower Dental manpower provides oral
health care and includes dentists and dental auxiliaries.

Delivery of Dental Care, Table 1 Percentage of oral health care pro-
vided in general/private practice in relation to economic data (� GNP)
and to the caries index in selected EU-countries

Country % of oral health
care provided in
general practice*

% of GNP
spent on oral
health care**

DMFT 12
years**

Sweden 44% 0.8% 1.1

Slovenia 50% 0.62% 1.8

Finland 54% 0.45% 1.2

Ireland 57% 0.33% 1.2

Norway 65% 0.39% 1.5

Denmark 70% 0.33% 0.8

Netherlands 77% 0.37% 0.8

Austria 78% 0.65% 1.0

Poland 80% 0.18% 3.8

Czech Rep 84% n. a. 2.5

UK 84% 0.39% 0.7

Italy 87% 0.82% 1.2

Greece 89% 1.1% 2.2

Switzerland 89% n. a. 0.9

France 90% 0.6% 1.9

Hungary 92% 0.2% 3.8

Cyprus 94% 1.0% 2.1

Germany 95% 0.9% 0.7

Spain 95% n. a. 1.12

Portugal 98% 0.4% 1.5

Belgium 99% 0.3% 1.1

Luxembourg 99% 02% 3.0

Sources: * Kravitz and Treasure 2004; ** CAPP 2006 (last available
data)

Dental care delivery is classified into primary, sec-
ondary and tertiary dental care. � Primary dental care is
provided by dentists or dental auxiliaries who have the
first contact with a patient demanding dental treatment
or care. � Secondary dental care is provided by dental
specialists. Specialist hospitals, clinics or regional cen-
ters provide � tertiary dental care services.
In all countries, most oral health care is provided by
dentists. The EU-Dental Directive gives a definition and
description of the field of activities of a dentist. Dentists
are generally capable of giving instructions on mea-
sures of prevention, diagnosing and treating anoma-
lies and diseases affecting the teeth, mouth, jaws and
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adjoining tissue (EU 2005). In 2003, the total number of
registered dentists in the EU, including Romania, was
about 365 000.
Orthodontics and Oral Surgery/Oral Maxillo-Facial
Surgery are the two specialties which are grosso modo
recognized formally in almost all of the 25 European
countries. Many other specialties have national recog-
nition to a varying extent. In most countries, patients
may see specialists directly, without needing to go to
a primary care dentist first, but in Sweden and the UK,
for instance, a referral from a primary care dentist is
absolutely necessary.

Dental Auxiliaries: In all countries, dentists have staff
of different denominations, e. g. “dental surgery assis-
tants”, “dental nurses” or “dental chairside assistants”,
who may assist with chairside activities and tasks,
including advising and motivating patients concern-
ing prevention and therapeutic preventive measures. In
some countries (e. g. Belgium, Portugal), most den-
tists work without any auxiliary assistance; in France
and Poland less than one third of the dentists work
with an assistant. In Germany, auxiliary staff can only
work under the supervision of a dentist who is always
responsible for the whole treatment of the patient. The
range of auxiliaries is rather complex and include (with
the relevant training) the Dental Chairside Assistant,
the Specialized Dental Chairside Assistant, the Dental
Administrative Assistant, the Dental Prophylaxis Assis-
tant and the Dental Hygienist. These registered qualifi-
cations are co-ordinated by the German Dental Associa-
tion (Bundeszahnärztekammer – BZÄK). Dental Tech-
nicians provide technical laboratory services for the
dentists; however, in most countries they are entitled to
repair dental appliances directly for patients, provided
they do not need to take impressions or to do other inter-
ventions in the mouth of the patients.

Transparency

Transparency of information is also a factor defining
a care delivery system. Information on practice condi-
tions, treatment measures, quality standards, as well as
on fees and tariffs have a great impact on patient choice
and consequently on the motivation and therefore the
incentive of the health professionals. Increased efficien-
cy and improvement and transparency concerning the
range of the services provided are necessary if a reli-

able and adequate health care for the whole population
is to be assured. The quality of the patient–doctor rela-
tionship is dependent on the participants having mutual
respect for each other and sharing knowledge and val-
ues which, in turn, promotes confidence, and relies on
free access by patients to honest professional informa-
tion about diseases, treatments and future prospects.

Conclusion

Permanent topics in the worldwide debate on public
health policy are, on the one hand, medical, includ-
ing social medicine and health care provision, and, on
the other hand, economic. The delivery of dental care
is an important factor in dental public health research
because most countries are confronted with increasing
expenditures in health care systems due to the increas-
ing demands of aging populations and medico-techni-
cal progress. The level of dentistry practiced depends
on the oral health care system of a country. The char-
acteristics of a given health care system have a signifi-
cant impact on the nature and structure of its dental care
system. Although it is essential that the oral health care
resources are allocated correctly and adequately, medi-
cal criteria should be of priority and in the forefront if
a good health care system for all is to be guaranteed.
The paper is based on: Kravitz AS, Treasure ET (2004)
Dental Liaison Committee in the EU: Manual of Dental
Practice (Part 7 and 8)

Cross-References

� DMFT-Index
� GNP (Gross National Product)
� Primary Dental Care
� Secondary Dental Care
� Tertiary Dental Care
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Delusion

Definition

A false belief based on incorrect inference about exter-
nal reality that is firmly sustained despite what almost
everybody else believes and despite what constitutes
incontrovertible and obvious proof or evidence to the
contrary.

Delusional Disorder

Definition

A disorder characterized by the development of either
a single � delusion or of a set of related delusions
that are usually persistent and sometimes lifelong. The
content of the delusion or delusions is very variable.
Clear and persistent auditory � hallucinations (voices),
schizophrenic symptoms such as delusions of control
and marked blunting of affect, and definite evidence of
brain disease are all incompatible with this diagnosis.

Demand of Health Care

� Health Determinants, Economic

Demand Reduction

Definition

Demand reduction is a strategy to reduce the incidence
of � substance related disorders. It achieves to educate

the population at risk (e. g. adolescents, drivers, preg-
nant women) to use substances adequately or to stay
abstinent. Interventions include risk information, moti-
vation enhancement and skills training.

Dementia

Definition

Criteria for dementia include demonstrable evidence of
impairment in memory (according to ICD-10 a decline
of memory as well) and either impairment in one other
intellectual function (i. e., judgment, abstract thinking
or higher cortical functions) or a personality change.
These disturbances must be sufficient to interfere with
work, social activities or relationships. There are sev-
eral forms of dementia: vascular dementia occurs as
a result of brain damage secondary to stroke. Other
‘progressive’ forms of dementia are associated with
particular brain diseases such as Alzheimer’s disease.
Alzheimer’s type dementia gradually and progressively
compromises brain tissues, causing them to weaken and
function erratically.

Dementia Praecox

� Psychotic Disorders

Democratization of Sport

Definition

The term Democratization of Sport means that soci-
etal and economic access barriers to sport participation
become increasingly irrelevant and consequently every
social group irrespective of parameters like age or sex
is able to participate in sports activities.

Demographic Imperative

Definition

The term ‘demographic imperative’ refers to both the
demographic changes and the corresponding pressure

http://www.eudental.eu/library/104/files/eu_manual_05004-20051104-1148.pdf
http://www.eudental.eu/library/104/files/eu_manual_05004-20051104-1148.pdf


238 Demographic Indicators

on the Public Sector and Public Health. Demograph-
ic changes comprise different dimensions, e. g. ris-
ing life expectancy, aging work force, ongoing migra-
tion, increasing diversity. The Public Sector and Pub-
lic Health are responsible for managing demographic
and emerging social and health challenges in a proac-
tive way. Moreover, the term ‘demographic imperative’
has the function to highlight the pressure on Public Sec-
tor and Public Health to respond with forward-look-
ing and population-oriented strategies and to mirror the
diversity of the population in the workforce in order
to enhance the capability to fulfill the changing and
diverse needs.

Demographic Indicators

Definition

Demographic characteristics related to health include
measures of total population as well as the percentage
of the total population by age group, gender, race and
ethnicity; and the rate of change in population density
over time, due to births, deaths, and migration patterns.

Demographic Perspectives
on Family Health

SHEELA KENNEDY

Minnesota Population Center, University
of Minnesota, Minneapolis, MN, USA
kenne503@umn.edu

Synonyms

Population trends and family health

Definition

Demography is the study of � population change:
entrances into and exits from populations through fer-
tility, mortality, and migration, and the impact of these
processes on the size, growth, and composition of pop-
ulations (Preston et al. 2001). Family demographers
investigate the processes of entrances and exits from
families, as well as resultant changes in family com-
position. These population and family processes are
deeply intertwined with family health.

Basic Characteristics

Introduction

Overall, children and adults are leading longer and
healthier lives worldwide. Contributing factors include
improvements in mortality (� mortality rate) and
health, improved availability of � family planning,
and falling fertility levels. At the same, however, the
HIV/AIDS epidemic, population aging and changing
family structures are creating new challenges for soci-
eties and, in particular, for already disadvantaged fami-
lies and children.

Changes in Mortality and Life Expectancy

In wealthy countries, life expectancy has now surpassed
75 years, increasing from 66 years in the early 1950s
(UN 2005). Japan boasts the long average lifespan
at 82 years. The fight against cardiovascular disease
among adults and especially the elderly population has
increased both the length and quality of life in most
developed countries. Because mortality decline began
in the early 20th and late 19th centuries, � infant and
child mortality and deaths to infectious disease were
already low by mid-century. (Vallin, Meslé 2004)
In developing countries, the increase in life expectan-
cy has been rapid by historical standards. In the least
developed countries (including sub-Saharan Africa,
Cambodia, Bangladesh), life expectancy has risen from
36 to 51 years over the past five decades. (UN 2005)
Declining mortality was concentrated among infants
and children, and occurred as a result of vaccination
campaigns and other measures implemented to com-
bat infectious disease. Yet, infectious diseases – largely
eradicated elsewhere – remain a crucial contributor to
mortality in these populations. The HIV/AIDS epidem-
ic in Sub-Saharan Africa has slowed progress in child
health; 17% percent of the children in this region die
before their fifth birthday (UN 2005). Less developed
countries (including population giants India and Chi-
na), show the most rapid improvements in life expectan-
cy over the latter half of the twentieth century: from 42
years to 66 years by 2000–2005 (UN 2005). Here most
of the gains have come from the successful fight against
infectious disease and, in particular, dramatic improve-
ments in infant and child survival.
Despite this dramatic overall progress in life expectan-
cy, new and re-emerging health threats have the poten-
tial to reverse this progress. Most devastating is the
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HIV/AIDS epidemic. In Southern Africa, life expectan-
cy fell to just 48 years by 2000–2005, a 14-year
decline in a single decade, and further life expectancy
declines are anticipated (UN 2005). The combination
of HIV/AIDS and the existing tuberculosis (TB) epi-
demic has been particularly deadly. Mortality reversals
have also occurred in Eastern Europe and the former
Soviet Union, where male life expectancy has fallen to
levels below many less developed countries. A deteri-
orating health system combined with the hardships of
the transition to a market economy has hampered the
fight against adult cardiovascular disease, alcohol- and
tobacco-related mortality, and drug-resistant TB. The
rapid spread of obesity and diabetes in developed and
developing countries also has the potential to reduce life
expectancy gains.

Fertility and Family Planning

The second major demographic trend of the twentieth
century has been the dramatic decline in fertility rates
throughout the world, from 5 children per woman in
1950–1955 to just 2.65 children by 2000–2005 (UN
2005). Remarkably, this worldwide decline in fertility
has occurred at all levels of development and across
a wide range of cultural settings. Fertility decline start-
ed first in Europe in the late 19th and early 20th cen-
turies, and fell rapidly to replacement or below replace-
ment levels (a total fertility rate of 2.1). According to
the UN woman in the most developed countries now
have, on average, just 1.6 children, down from 2.1 in
the early 1970s. Fertility levels in less developed coun-
tries remained high through the early 1960s, but have
been falling rapidly since then, from slightly more than
5 children per women in 1970–75 to around 2.5 chil-
dren just 30 years later. Fertility levels in the least devel-
oped countries began to decline later and have fallen
more slowly over the past 30 years, to 5 children per
woman (UN 2005).
The expansion of � family planning programs through-
out the developing world has been credited, in part,
for rapidly falling family sizes. The primary justifica-
tion for international family planning efforts was the
concern that rapid population growth would halt eco-
nomic development and further improvements in living
standards in developing countries. Additional program
motivation developed from concerns about the health
consequences of high fertility for women, infants and

children – in particular, high rates of maternal mortali-
ty among women giving birth at young and older ages
or who have many pregnancies (Seltzer 2002). Despite
overall fertility declines, desired fertility and unwanted
fertility (� desired and unwanted fertility) remain high
in many poor countries and women continue to have
limited access to family planning (Seltzer 2002; Bon-
gaarts 2003).
In developed countries and increasingly in developing
countries, policy concerns have shifted from prevent-
ing unwanted births to increasing fertility rates. Total
fertility rates have fallen well below replacement lev-
els throughout Europe and in parts of Asia. In many
countries (notably Taiwan, Japan, Italy, Germany and
throughout Eastern Europe), fertility levels have fallen
to levels at or below 1.3 children per woman. Low fer-
tility may create economic problems by hastening the
process of population aging, and typically results from
women having fewer children than they desire (Morgan
2003).

New Challenges for
Families and Populations

The HIV/AIDS epidemic is today’s most important
population and family health crisis. More than 40 mil-
lion people were living with HIV in 2005, and three
million people died of HIV-related disease during the
same year. Although two-thirds of the HIV-infected
population lives in Sub-Saharan Africa, the number
of people infected is increasing in all regions of the
world (UNAIDS/WHO 2005). Because AIDS mortal-
ity typically strikes men and women of reproductive
and working ages, the impact of HIV/AIDS extends far
beyond the infected. Children are at risk of contract-
ing the virus themselves (from infected mothers), and
of becoming orphaned through the loss of their parents.
Orphans experience high rates of poverty and receive
less schooling, both of which can have life-long impli-
cations for health and well-being. The burden of car-
ing for orphaned children and sick adults typically falls
to the extended family, especially to grandparents who
may expect or need assistance themselves. The vast
scale of this epidemic, combined with its age-pattern of
mortality, places enormous burdens on an often-impov-
erished extended family system.
Population aging poses an additional demograph-
ic challenge. Declining mortality and fertility rates
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(� mortality rates) have shifted age distributions
(� population age distribution) towards older ages in
both wealthy and developing countries. The � depen-
dency ratio (the ratio of children and retirement-age
adults to working-age adults) has increased as a result,
and will continue to grow in the decades to come.
Wealthy countries debate how to fund generous pen-
sion and health programs as there are fewer working-
age adults to support the elderly. In developing coun-
tries, like Latin American and Caribbean nations, the
problem is potentially more troubling. Population aging
has occurred before these societies have accrued the
wealth necessary to build welfare states that can sup-
port the elderly (Palloni et al. 2002). This responsibili-
ty falls instead to families. How societies and families
will adjudicate between the needs of dependent chil-
dren and the needs of the growing elderly population
remains uncertain (Preston 1984).
These demographic challenges place new burdens on
families at a time when rising rates of divorce and
� nonmarital fertility are changing and potentially
weakening families. Children are increasingly living in
single-parent families and, consequently, receiving less
investment of parental time and money. These family
structure changes may have lifelong impacts on chil-
dren’s health and well-being and appear to dispropor-
tionately impact already socio-economically disadvan-
taged children (McLanahan 2004).
Mortality and fertility declines have in most cases
improved the quality of life for children and families. In
all likelihood, improvement in family and child health
will continue in the decades to come. However, as these
new population challenges persist and others emerge,
some children and families, the most disadvantaged,
may be left behind.

Cross-References

� Conception
� Contraception
� Dependency Ratio
� Desired and Unwanted Fertility
� Family Planning
� Infant and Child Mortality
� Mortality Rate
� Nonmarital Fertility
� Population
� Population Age Distribution

References

Bongaarts J (2003) Completing the Fertility Transition in the
Developing World: the Role of Educational Differences and
Fertility Preferences. Popul Stud 57:321–336

McLanahan S (2004) Diverging Destinies: How Children Are
Faring Under the Second Demographic Transition. Demog-
raphy 41:607–627

Morgan SP (2003) Is Low Fertility a Twenty-First-Century
Demographic Crisis? Demography 40:589–603

Palloni A, Pinto-Aguirre G, Pelaez M (2002) Aging in Latin
America and the Caribbean. Int J Epidemiol 31:762–771

Preston SH (1984) Children and the Elderly: Divergent Paths for
America’s Dependents. Demography 21:435–457

Preston SH, Heuveline P, Guillot M (2001) Demography: Mea-
suring and Modeling Population Processes. Blackwell Pub-
lishing, Oxford

Seltzer JR (2002) The Origins and Evolution of Family Planning
Programs. RAND, Santa Monica

United Nations (UN), Population Division (2005) World Pop-
ulation Prospects: The 2004 Revision, Highlights. United
Nations, New York

UNAIDS/WHO Joint United Nations Programme on HIV/AIDS
and World Health Organization (2005) AIDS Epidemic
Update. UNAIDS/WHO, Geneva

Vallin J, Meslé F (2004) Convergences and Divergences in Mor-
tality: A New Approach to the Health Transition. Demogr
Res Spec Collect 2:11–43

Demographic Transition

Definition

Demographic transition theory describes � population
change over time as a change from high to low birth and
death rates corresponding to the development of a coun-
try from a traditional, non-industrial to an industrialized
economy. The demographic transition model was pro-
posed in the first half of the twentieth century and is
based largely on population changes in industrialized
countries in Western Europe and North America. Start-
ing from a pre-industrial state where birth and death
rates are high and the population is relatively young, the
model describes a decline in death rates due to improve-
ments in food supply and sanitation, healthcare, tech-
nology, and education, which altogether increase life
spans and reduce disease. Next, � fertility rates decline
due to increased access to contraception, education,
economic development, urbanization, and other social
and economic changes. In the last stage, fertility and
� mortality rates are low, and the population is old-
er. The degree to which this multi-stage demographic
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transition model can be applied to currently developing
countries is still the subject of much debate.

Demography

Synonyms

Trends in population changes

Definition

Demography is science related to human population.
Its primary aim is to ascertain the number of people in
a given area, to determine what change that number rep-
resents from a previous census, to explain the change,
and to estimate the future trends of population changes.
Also, demography investigates in origins of population
changes and its impact on many aspects of life includ-
ing changes in health status, health needs and organiza-
tion of � health care services.

Dengue Fever

Synonyms

Dengue hemorrhagic fever (DHF); Dengue shock syn-
drome (DSS); Breakbone-fever; Dandy; Duengero; Ki
denga pepo; Seven-day fever

Definition

Dengue fever is transmitted by mosquitoes, which are
also day-active. It appears in the tropical and subtrop-
ical regions of Southeast Asia, South Pacific, Africa,
Central and South America as well as in the Caribbean.
Besides a mild course, Dengue hemorrhagic fever
(DHF) or Dengue shock syndrome (DSS) can appear,
lethality of which is 6–30%. Typical symptoms, the so-
called “Dengue-Trias,” are fever, a scarlatiniform rash
and severe muscular and joint pain. A vaccination is not
available.

Cross-References

� Tropical Diseases and Travel Medicine

Dengue Hemorrhagic Fever (DHF)

� Dengue Fever

Dengue Shock Syndrome (DSS)

� Dengue Fever

Dental Care Delivery System

� Health System in Dentistry

Dental Caries

Synonyms

Caries; Tooth decay

Definition

Dental caries is a disease which – through interacting
with food, � dental plaque (biofilm) and microorgan-
isms over a long period of time – leads to an irreversible
destruction of the proper substance of the tooth, includ-
ing dental enamel, dentin and tooth cement.
Bacteria are deposited in a biofilm on the enamel sur-
face and produce acids from carbohydrates which are in
the food. The consequence of this is that the minerals
in the enamel surface are decayed. The dental enamel
is demineralized and thus bacteria and their metabolic
products may infiltrate more strongly into deeper dental
membranes.
Many biological, socio-economical and behavioral fac-
tors have an impact on the disease process. In 2004, four
out of five individuals worldwide suffered from dental
caries. This means that 60–90% of all pupils, as well
as most of the adult population, are affected by den-
tal caries. Normally, the saliva is a perfect preventive
agent thanks to its natural physiological rinsing activ-
ities. Adequate and good oral hygiene, the application
and use of fluoride agents, a healthy diet and regular
visits to a dental surgery are further means of prevent-
ing dental caries.

Dental Diseases

� Oral Diseases
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Dental Health

� Oral Health in Different Age Groups

Dental Health Behavior

� Oral Health Behavior

Dental Hygienist

Definition

Dental hygienists provide dental hygiene care for
patients. Mostly, they work with dentists as part of the
dental team. Education and training can be very differ-
ent from country to country. The range of responsibil-
ities varies considerably but focuses on teaching and
counseling patients, plaque and calculus removal, and
applying preventive materials such as fluorides and fis-
sure sealants.

Dental Implants

Definition

A device made of alloplastic (foreign) material implant-
ed into the jaw bone beneath the mucosal layer to
support a fixed or removable dental prosthesis. Dental
implants are often screw type or root-shaped and made
from titanium.

Dental Plaque

Synonyms

Plaque; Bacterial plaque

Definition

Dental plaque is a biofilm, consisting of oral bacteria,
extracellular polysaccharides, and proteins, that aris-
es on the tooth surface. It is usually of a pale yellow
to white color. If not removed regularly, dental plaque
can lead to � dental caries or � periodontal inflamma-
tion, because those microorganisms nearest the tooth
surface convert to anaerobic respiration and start pro-
ducing acids. These acids lead to demineralization of

the adjacent tooth surface, resulting in dental caries if
the process persists and/or attack the gum and activate
the body’s immune response to infection. Plaque can
become mineralized and form � calculus.
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Introduction

Dental Public Health is a branch of Public Health that
focuses on dental and oral health. In contrast to clini-
cal practice which operates at an individual level, Den-
tal Public Health is concerned with promoting the oral
health of the population by focusing action at a com-
munity level. So the terms “Community oral health”,
“community dentistry” are essentially synonymous for
Dental Public health (Pine, 1997). The science of Den-
tal Public Health is concerned with making a diagno-
sis of a population’s oral health problem, establishing
the causes and effects of those problems, and planning
effective interventions. The practice of Dental Public
Health is to create and use opportunities to implement
effective solutions to population oral health and health
care problems (Chappel et al., 1996). The American
Dental Association gives a definition, which was adopt-
ed 1976 and is still generally current:
“Dental Public Health can be defined as the science and
art of preventing and controlling dental diseases and
promoting dental health through organized community
efforts. It is that form of dental practice which serves the
community as a patient rather than the individual. It is
concerned with the dental health education of the pub-
lic, with applied dental research, and with the admin-
istration of group dental care programs as well as the
prevention and control of dental diseases on a commu-
nity basis” (American Dental Association, 1976).
Dental Public Health is a broad subject which seeks to
expand the focus and understanding of dental profes-
sion on the range of factors that influence oral health
and the most effective means of preventing and treat-



D

Dental Public Health 243

ing oral health problems. It can considerably contribute
to a better and broader understanding of oral diseases
(� Outline of Dental Public Health). Even though,
many dental professionals have difficulties in under-
standing and implementing the public health paradigm.
In the United Kingdom and North America, dental pub-
lic health has a long history whereas in other countries
this field is still evolving and its potential has not yet
been fully utilized. Like Public Health in general, den-
tal public health has shifted from “Old” to “New” Pub-
lic Health. The working fields of “Old” Public Health
encompass prevention, oral health in high risk groups
(e. g. institutionalized elderly or migrants), sociology,
psychology, environmental health, and epidemiology.
“New” Public Health additionally focuses on gaining
basic and practice-oriented knowledge about the sys-
tem and the practice of health care comprising health
policy, health system research, economics, political and
management sciences. Public Health mainly focuses
on the prevention of widespread and socially impor-
tant illnesses, so that caries and periodontal diseases
as the most common of the chronic diseases clearly
belong in this context. However, not only high preva-
lence rates but also their significant psychological and
social impact underlines their considerable high public
health relevance and high treatment costs their health
economic weight.

Oral Health Related Quality of Life

Because the majority of oral diseases do not cause life-
threatening conditions, oral health is often a low priori-
ty for individuals, policy makers, and public health spe-
cialists. In fact, oral diseases have a considerable impact
on society and individuals (e. g. pain, limited function-
ing and appearance, high treatment costs). It influences
how people grow, enjoy life, look, speak, chew, taste
food and socialize, as well as their feelings of social
well-being (Locker, 1997). Oral health is integral to
general health. This relation is proven by evidence.
Severe periodontal disease, for instance, can be influ-
enced by diabetes or increases the risk of a cardiovascu-
lar disease. So, oral health affects people’s life physical-
ly and on a psychosocial level, ranging between initial
dental caries and effects on general health and quality
of life (� oral health related quality of life).
Oral health means more than just having healthy teeth
and thus has been more broadly defined as “the abil-

ity to chew and eat the full range of foods native to
the diet, to speak clearly, to have a socially acceptable
smile and dentofacial profile, to be comfortable and free
from pain, and to have fresh breath” (Sheiham, 1997).
All things considered, oral health is an important public
health concern.
Health, one domain of well-being, is closely related to
Quality of Life (QoL). QoL is a concept that brings
together the multidimensional and widespread charac-
ter of health status. QoL and not just survival became
a core issue for Public Health. Since oral health is a part
of general health, Oral Health-related Quality of Life
(OHRQoL) as a subset of Health-related Quality of
Life (HRQoL) has been established. OHRQoL, based
on self-ratings, comprises the patients’ perceptions of
their illnesses, the resulting limitations to their daily
activities, and assesses the success of the therapy after
treatment from the patients’ point of view.
In the past, the patients’ subjective awareness regarding
their health status has been an integral part of medical
care and was not regarded as something independent.
Studies have, however, revealed that in dentistry, objec-
tive diagnostic findings often differ from the patients’
subjective views (Heydecke et al., 2003). Within the
frame of health needs assessment as one part of health
services research, a high objective need for dental treat-
ment is often contrasted by considerably lower sub-
jective need. Whereas, for instance, restorations after
tooth loss in the posterior region are required from
most professionals’ point of view, leaving untreated
open spaces in the premolar and molar regions is often
accepted by patients of different age groups even in
countries with highly developed oral health care sys-
tems. Furthermore, discrepancies between diagnostic
findings and patients’ health status have been recog-
nized. This emphasizes that assessments of Oral Health
Status should cover more than merely clinical-somat-
ic components. Growing life expectancy underlines and
promotes this trend, because therapies have to be found
out which preserve or even enhance the patient’s qual-
ity of life effectively in order to keep the patients well
and fit over a long period of their life (reduction of mor-
bidity).
As a consequence, measuring OHRQoL as an indica-
tor of patient’s well-being and the quality of health
care services has become accepted as an explicit crite-
rion of evaluation. It is an essential component with-
in the assessment of outcomes of oral health care,
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capturing the outcomes of public health programs. As
a consequence, a number of OHRQoL measures have
been developed to assess the functional, psychologi-
cal, social and economic implications, recording the
patient’s own assessment of his health by using ques-
tionnaires. The best documented and most popular
instrument for measuring OHRQoL is the Oral Health
Impact Profile (OHIP), a questionnaire including 49
issues/questions (Slade and Spencer, 1994). A major
advantage of this measure is that the statements were
derived from a representative patient group, and were
not conceived by dental research workers.

Oral Diseases and Their Prevalence
in Different Age Groups

Oral diseases have afflicted the human race since the
dawn of recorded history (Weinberger, 1948). The
impact of oral diseases on both society and the individ-
ual is significant. Common effects are pain, discomfort,
sleepless nights, limitation in eating function leading to
pour nutrition, and time of school or work as a result of
dental problems.
Oral diseases can affect all dentofacial and oral struc-
tures: the hard tissues including bone and teeth as well
as mucosal, pulpal, periodontal and glandular soft tis-
sues (� oral diseases). Within the possible oral diseases
dental caries is one of the most frequent diseases in the
world. It is a multifactorial localized destruction of the
hard tooth tissue, caused by microorganisms (infectious
disease). The principal factors leading to destruction are
(1) time, (2) microorganisms in dental plaque (predom-
inantly Streptococcus mutans), (3) host and teeth, and
(4) substrate (principally sucrose). Caries lesions them-
selves seldom cause pain not until inflammatory com-
plications. Chiefly responsible for the development of
modern patterns of caries seem to be dietary changes
that began during the eighteenth century, when prin-
cipally refinement of foods and greater availability of
sugar increased. For example, import duties on sugar in
Britain relaxed in 1845 and were completely removed
by 1875, a period during which the severity of caries
greatly increased (Corbett and Moore, 1976).
Dental caries is still a major oral health problem
in most industrialized countries, affecting 60–90%
of schoolchildren and the vast majority of adults
(Petersen, 2003). Worldwide differences exist in the
incidence of caries, e. g. Eskimos and blacks have less

experience with caries than people from developed
countries. Due to changing living conditions, howev-
er, it is expected that the incidence of dental caries will
increase in many developing countries, particularly as
a result of a growing consumption of sugars.
For monitoring disease trends and enabling internation-
al comparisons, in their manual for oral health surveys
the World Health Organization (WHO) suggests five
age-groups as representative index ages: the 5-, 12-,
15-, 35–44-, and 65–74-aged (WHO, 1997). In order to
describe the caries experience of these age-groups, in
representative samples the prevalence of the decayed,
missing and f illed teeth per individual are counted by
the DMF(T)-Index (Klein et al., 1938; � oral health in
different age groups).
Looking at the oral health of different age groups, with-
in the 12-year-old children, for instance, a substantial
decline of dental caries levels can be recognized world-
wide. In 2001 the global weighted mean DMFT val-
ue for this age group was reported to be 1.74 con-
tinuing to increase until today (global weighted mean
DMFT = 1.61 in 2004). Although efforts have been
made, there are still countries which suffer from a high
rate of caries, and only 74% of the nations reached the
formulated goal in 2004, representing 86% of the world
population. In several developing countries even a trend
toward higher levels of dental caries has been reported.
The decreasing prevalence of caries within children (5
years, 12 years) does not continue in adolescents. The
wide majority of adults are suffering from dental caries,
but the increase of caries-prevalence is lower than at
younger ages. Severity depends on many life circum-
stances and environmental factors and can be very dif-
ferent among individuals of the same population. For
example, there is a tendency among elderly people with
lower income to miss regular dental examinations and
treatments and neglect regular oral hygiene. In addition
to this they frequently consume much sugar and smoke
and therefore suffer more often from dental caries. Den-
tal caries seems to be closely associated with social and
behavioral factors (� risk factors and high risk groups).
Throughout the world, losing teeth is still seen by
many people as a natural consequence of aging. In
many industrial countries the prevalence of edentulism
is over 20% in people over 65 years of age. Where-
as at younger ages dental caries is the main reason
for the loss of teeth, in adulthood periodontal diseases
(gingivitis, periodontitis) are predominantly responsi-
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ble for extractions. Both, gingivitis and periodontitis
result from bacterial infection and have been prevalent
throughout human history. For assessing and record-
ing the periodontal status, the WHO recommends the
Community Periodontal Index (CPI-Index) (Ainamo et
al., 1982). He uses three indicators (gingival bleeding,
calculus and periodontal pockets) and comprises five
codes. Code 0 is related to healthy conditions, Code 1
and 2 are signs for gingivitis, and code 3 and 4 is given
in case of periodontitis (� oral health in different age
groups).
Gingivitis is an inflammatory process of the gingiva
in which the junctional epithelium remains attached
to the tooth at its original level. In the young popula-
tion, the frequency of gingivitis is nearly up to 100%.
The prevalence increases from the primary dentition on
and reaches highest scores in puberty. Beside the high
prevalence of gingival inflammation (CPI-code 1 and
2 within nearly 100%), first signs of elevated probing
depths could already be recorded in younger people.
Only with a perfect personal oral hygiene it may be pos-
sible to diagnose a patient with no forms of gingivitis.
Periodontitis is a multifactorial process that on the one
hand is a reaction on an untreated gingivitis although
not every gingivitis stringently leads to periodontitis.
On the other hand, there are individual dispositions
that even make patients with a perfect oral hygiene
suffer from aggressive loss of periodontal attachment.
The expression of clinical disease is therefore a func-
tion of both bacterial infection and the host response to
that infection, mediated by environmental factors like
for example smoking and oral hygiene, genetic dispo-
sitions, professional periodontal-treatment, and much
more (Burt, 2005). Periodontitis is characterized by
clinical attachment loss (CAL) of the periodontal lig-
ament and loss of bony support of the tooth. The kinds
of periodontitis are mainly divided into an aggressive
and a chronic form. Whereas early-onset periodontitis
is infrequent, adult periodontitis is rather prevalent all
over the world as well as gingival bleeding and calcu-
lus. But advanced disease with deep periodontal pock-
ets (≥ 6 mm; Code 4), leading to severe loss of sup-
porting periodontal tissues and tooth loss, affects only
10–15% of adults worldwide (Petersen,2003). It is well
known that the destruction of the attachment appara-
tus can be reduced by continuous plaque and calculus
removal. Within the last few years, the influence of peri-
odontitis on other medical subjects has become a point

of research. It is certain that periodontitis is a risk for
bacteraemia. This is especially important for patients
suffering from certain cardiac diseases who are at high
risk of endocarditis. Not only an influence of diabetes
with its risk factors on periodontitis but also the influ-
ence of periodontal diseases on progression of diabetes
is discussed at the moment. It has been also linked to
preterm birth and low birth weight.
Of all conditions that dental professionals see and treat,
oral cancer is the only one that has life and death impli-
cations. Worldwide, the combination of tobacco use,
heavy alcohol consumption and poor diet is responsi-
ble for 90% of all oral cancers (Johnson, 2001). It is
high among men and the eighth most common can-
cer worldwide (Petersen, 2003). Carcinomas of the oral
mucosa, tongue, and lip comprise 80% of all oral can-
cers on a global basis. Other affections counted among
oral diseases are craniofacial anomalies, especially cleft
lip and/or cleft palate, dentofacial anomalies like tem-
poromandibular disorders or malocclusion and dental
trauma (� oral diseases).

Management and Prevention of Oral Diseases

The management of oral diseases includes all the steps
from examination to the diagnosis and treatment of
these illnesses (� management of oral diseases). Since
oral disorders can affect all oral and dentofacial struc-
tures, several treatment disciplines (specialties) exist
due to the different types of diseases:
• oral (and maxillofacial) surgery (infections, max-

illofacial trauma, oral cancer etc.)
• Operative (or conservative) dentistry (dental caries,

dental trauma etc.)
• Prosthodontics (partial edentulism, temporomandi-

bular disorders etc.)
• Periodontology or periodontics (gingivitis, peri-

odontitis etc.)
• Orthodontics (dental misalignment, skeletal dysg-

nathy etc.)
Additionally, disciplines evolved focussing on certain
age-groups: Pediatric dentistry centering on the provi-
sion of dental services to children, and geriatric den-
tistry concentrating on elderly and infirm patients.
The ultimate goal of treating oral diseases is the “resti-
tutio ad integrum”. This aim can only be achieved in
fewest cases. Dentists primarily try to get a disease
free state of the hard and soft tissues and in case of
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restoration they aim at the longest possible survival of
the treated tooth or the restoration respectively. The
available methods of treatment have changed within
the years. Looking for example at the management of
dental caries, until the nineteenth century extraction of
the affected tooth was the only useful treatment. Since
then there has been a transition to restorative care in
which the infected parts of the tooth are removed and
replaced with an inert obdurating filling. During the lat-
ter half of the twentieth century technology enhanced.
Badly destroyed teeth can now be restored with a range
of adhesive tooth colored materials. Larger portions of
dental hard tissues can be rehabilitated with full crowns.
If single or multiple teeth are missing, the gap can be
closed not only with removable dentures as in former
times but also with fixed dental prostheses. Moreover,
the missing units can be replaced by using an artificial
tooth root replacement called dental implant which bear
restorations as crowns and fixed or removable prosthe-
ses.
All these treatments provided by the dentists in fact
improve or maintain a person’s functional status and
might reduce the social impact of dental caries on
affected people but they do not help to avoid recurrence
and therefore play a minor role in preventing. Hence,
in the last centuries in dentistry a paradigm shift away
from restorative to preventive medicine took place. Sev-
eral studies pointed out that caries and periodontitis are
avoidable to a high extent by using simple measures
(� prevention of oral diseases). Due to the burden of
oral diseases for the individual patient and the soci-
ety, prevention of oral diseases is a prime objective for
dental public health administrators. As in any area of
public health, prevention can be approached through
health education and health promotion, and through
early case-finding and treatment. In general, successful
caries prevention is based on (1) regular oral hygiene,
(2) healthy food choice, (3) periodical consultation to
a dentist, and (4) the use of fluorides. There are a num-
ber of well-tested and powerful methods of prevention
at individual, professional and community levels. Mea-
sures at the individual level are regular oral hygiene,
fluoride applications, healthy food choices and smoking
cessation. Services delivered by dentists or auxiliaries
include professional oral hygiene procedures, topical
fluoride applications and fissure sealing. Caries preven-
tion for groups can be offered in schools or Kinder-
gartens and encompasses healthy food choices, the use

of fluoridated salt, and oral health education. Commu-
nity level measures are water fluoridation, all actions
suitable to reduce common risk factors and all cam-
paigns for healthy food choices. Improvements can be
achieved, for example, by reducing the sugar intake to
a maximum of 6–10% of food energy or four times dai-
ly and by improving nutrition in young children with
regard to breast and bottle feeding. Establishing a safer
environment by using seatbelts, child restraints, mouth
protectors and helmets also reduces dental injuries.

Risk Factors and High Risk Groups

In order to clear up the etiology of the main oral dis-
eases, for a long time research in dentistry was aimed at
specific biological risk factors (bacterial or micro-struc-
tural causes). It is well known nowadays, that the imme-
diate causes of the major diseases, caries and periodon-
tal diseases, are diet (frequent intake of simple sugar),
and plaque.
Current research in dentistry is more directed towards
a wider risk concept including biological and psycho-
social determinants, following the common risk fac-
tor approach (� risk factors and high risk groups). The
Common Risk/Health Factor Approach aims at reduc-
ing risk and promoting health factors, no longer focus-
ing on single diseases but rather aiming at an improve-
ment of health conditions for the whole population.
Risk factors are not necessarily causal. They include
aspects of a person’s condition (genetics), lifestyle or
environment. Various combinations of risk factors lead
to the disease. The more risk factors are involved in
the disease process the more complex is the etiology
of the disease. Subjects of high risk groups show more
often such patterns of risk factor combinations which
lead to an earlier disease onset and – in consequence –
to a higher disease prevalence. However it is difficult to
predict the disease in an individual subject using an iso-
lated risk factor. Only a certain probability for the onset
of a disease can be given if a risk factor is present. Ulti-
mately, the use of a dentist’s clinical judgment to iden-
tify people at risk of oral diseases has been shown to be
as good as other selected methods because it includes
not only aspects of the oral situation, but also aspects of
lifestyle and environment (Kay, 1999).
Studies in dentistry exhibited that oral health is not only
determined by diet and hygiene, but also by smoking,
alcohol use, stress and trauma (Sheiham, 2000). This
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core group of risk factors is common to many chronic
diseases and injuries. Dietary excess, for instance, leads
on one hand to chronic diseases such as obesity, cancer,
and diabetes and on the other hand causes dental caries
and periodontal diseases. Tobacco use, also a risk fac-
tor for cardiovascular and pulmonary diseases, has been
estimated to account for over 90% of cancers in the oral
cavity, and is associated with aggravated periodontal
breakdown, poorer standards of oral hygiene and thus
premature tooth loss (Petersen, 2003). These risk fac-
tors are common risk factors also found within the four
most prominent non-communicable chronic diseases
(NCDs): cardiovascular diseases, diabetes, cancer and
chronic obstructive pulmonary diseases. Risk factors,
related to lifestyle, are preventable. Lifestyle behav-
iors themselves are again problems related to social and
cultural milieu rather than problems of the individual.
Hence, adopting a collaborative approach is more ratio-
nal than one that is disease specific.
Available data from population based studies show, that
lifestyle problems as well as chronic (oral) diseases are
more prevalent in disadvantaged and socially marginal-
ized populations. Members of these social strata are
characterized for example by an unhealthy and risky
lifestyle, inability to change unhealthy behavior, bad
oral hygiene, bad self-assessment of health, non-par-
ticipation in prevention programs even if they are free
of charge, and low social support. Periodontal diseases
occur more often in smokers and in subjects with poor
general health. Other specific risk groups for oral dis-
eases are physically disabled and mentally handicapped
subjects as well as immobile subjects show a higher risk
for oral diseases.
The care of risk groups in dentistry should be direct-
ed to the change of their unhealthy and risky behav-
ior. Therefore, it seems more useful to influence com-
mon risk factors for oral diseases related to lifestyle and
environment. A major benefit of the common risk fac-
tor approach is the focus on improving health condi-
tions for the whole population as well as for high risk
groups, thereby reducing inequalities.

Social Inequalities in Dentistry

For a long time, the (oral) health status of the population
has been mainly defined by the delivery and financing
of medical care. But within the last centuries scientific
surveys show that also in highly developed countries

extensive social inequalities exist due to the state of
health (� social inequalities in dentistry). Those groups
of the population have the highest risk to fall ill or to
die at an early age which have the lowest income, the
lowest education level, the least possibilities to struc-
ture their lives, the lowest social assistance by small
social networks (social support) and the lowest politi-
cal influence – as an individual and also as a group. In
short: lower socio-economic groups have poorer gener-
al and dental health and a shorter life than higher socio-
economic groups.
Due to this finding science and politics are more and
more interested in the fact that (oral) health reacts
very seriously to social environmental influences, the
so-called social determinants of oral health (SDOH).
An extensive and recommendable paper on SDOH has
been submitted by Marmot and Wilkinson (Marmot
and Wilkinson, 1999). The most important SDOH with
a lifelong impact on health are education and care in
early life, social exclusion/inclusion, job security and
working conditions, income inequality, stress, social
support, general access to medical care, housing and
food security, and physical environment.
Thus, the socio-economical conditions influence quite
more the health status of the individuals than personal
health behaviors and medical care. However, not only
the objective strains of an individual are in the focus but
also the individual possibilities and capacities to accept
these strains and to deal with them (Sense of Coher-
ence). Thus, the health strain per se is not important
but the relationship of health strain and the individual
resources to cope with them. In this context, the per-
sonal health behavior of an individual is influenced by
this interaction and also by the kind of health care.
Many surveys on the prevalence of oral diseases
amongst the population have been made worldwide.
Dental caries is thereby the most carefully examined
dental disease, in particular in the group of children
and young adults. Studies show that caries, periodon-
titis and tooth loss had a significant association with
a person’s social status. Looking at caries for example
in children and adolescents many surveys and studies
point out that there is in fact a continual decrease of
caries frequency (caries decline) since the 1970th, but –
on the contrary – also a considerable imbalance of the
caries prevalence (caries polarization). A high portion
of dental caries occurs in a relatively small group of
socially deprived people. The proportion of naturally
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healthy dentition of children and young adults of the
upper class is quite beyond the one of the social under-
class. Caries in deprived portions of a population in
children and adolescents might be accompanied by high
prevalence rates of early onset type II diabetes, obe-
sity and malnutrition. Caries polarization cannot only
be observed in the group of children and young adults.
This socio-medical problem indeed exists in all age
groups and in different severity. The second major oral
disease (periodontitis), too, shows clear stratum-specif-
ic differences with regard to its frequency in the popu-
lation (Micheelis 2001.
For Dental Public Health these findings are of great sig-
nificance with regard to prevention and care politics.
The wider social determinants of health have of course
also an impact on oral health as they have it on gener-
al health. All fields of politics, the explicit health pol-
icy, the primary and secondary prevention as well as
the health promotion and the curative and rehabilitation
fields are influenced by the interaction and correlation
of the social situation and the health status. Therefore,
politics, public health research, health care research and
authorities of prevention and health care must deal with
the social determinants of oral health (SDOH) in order
to analyze the causes of health deficits of the society
and to develop strategies for a structure of the social
determinants orientated per se towards a better gener-
al and oral health. This should of course also include
the aspect of social equality as the problem of social
inequality is of priority importance for the society as
a whole.

Oral Health Promotion

Tackling such health inequalities by health promo-
tion has become a key policy objective. Health pro-
motion, a core competency of (dental) public health,
goes beyond health care. It is defined by the WHO as
the process of enabling individuals and communities to
increase control over the determinants of their health
and thereby improve their health. The Ottawa Charter
for Health Promotion, formulated during the first inter-
national conference on health promotion in Ottawa in
1986, announced five key action areas in this field: 1.
Building healthy public policy, 2. Creating supporting
environments, 3. Strengthening community action, 4.
Developing personal skills, 5. Reorienting health ser-
vices (� oral health promotion). Promoting health can

be achieved by three basic health promotion strategies:
by advocacy for health, by enabling people to achieve
their full health potential, and by mediating between
the different interests in society in pursuit of health
(WHO, 1986). (Oral) health promotion strategies can
be orientated either towards the population as a whole
or towards groups or individuals at risk of disease.
Factors, that have a significant influence on health, are
numerous, interactive, and shaped by culture, economy
and politics, which means that the fundamental deter-
minants of oral health are socio-economic. Individuals
have only a limited control over these determinants,
but oral health promotion is a way to deal effective-
ly with them. Oral health promotion uses techniques
for multi-sectoral working and develops partnerships
across agencies. Potential partners are not only doctors,
paediatric nurses, pharmacists and midwives, but also
teachers, parents, social workers, food producers, the
advertising industry and local, national and internation-
al government (Daly et al., 2002).
Some say that health inequalities can only be addressed
through a significant redistribution of income, e. g. by
tax and benefit reform. But programmes can also aim
directly at oral health, promoting equity of oral health
outcomes by oral health education. Health education
is defined as any educational activity aimed at achiev-
ing a health-related goal (WHO, 1984). It generally
gives knowledge, develops skills, ensures understand-
ing of health issues and promotes self-esteem in order
to improve an individual’s ability to choose a health-
ier lifestyle. In dentistry, health education has been
adopted as the central thrust of prevention. But it is
important to stress, that knowledge does not neces-
sarily lead to behavior change. People can only trans-
form new knowledge into action, if they are enabled
to. Hence, their environment has to be changed. Nancy
Milio formulated the core concept of health promotion:
Make the healthy choices easy choices (Milio, 1981).
So oral health education as a part of oral health promo-
tion can only develop its full potential if it is supported
by structural measures (legal, environmental, regulato-
ry etc.).
Assessing the extent to which health promotion actions
achieve a valued outcome is called health promotion
evaluation. It is important as a means of developing
effective interventions, for sharing and disseminating
examples of good practice and for providing feedback
to funding agencies, staff and participants. It is divid-
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ed into outcome and process evaluation. Outcome eval-
uation looks for what an activity has achieved. Pro-
cess evaluation wants to explain how outcomes have
been achieved. Both quantitative methods and qualita-
tive methods should be used.

Delivery of Dental Care

Dental care delivery is the process of providing oral
health care, classified into primary, secondary and
tertiary care. The most common way of providing
oral health care is face-to-face delivery between care
provider and patient. Dental care providers are mostly
dentists (dental practitioners, dental doctors) and den-
tal auxiliaries (e.g. dental chairside assistants, dental
nurses). Dentists are generally capable to give instruc-
tions on prevention measures, to diagnose and to treat
anomalies and diseases affecting the teeth, mouth, jaws
and adjoining tissue. Dental auxiliaries may assist with
chairside activities and tasks, including advice and
motivation of patients concerning prevention and thera-
peutic preventive measures (� delivery of dental care).
Oral health care is provided in dental practices, in uni-
versities, in hospitals, in multi-dentist centers or by
public dental services. Its organization is influenced by
political, economic, social and technological factors,
e. g. the characteristics of a health care system have an
important influence on the quality and structure of the
delivery of dental care. Information’s on practice con-
ditions, treatment measures, quality standards, as well
as on fees and tariffs have also a great impact on the
choice of the patients and consequently on the motiva-
tion and therefore the incentives of the health profes-
sionals (transparency). Another important item of oral
health care delivery is the dental remuneration system.
Funding conditions have a great influence on health
care delivery, as they define who pays the costs and how
dentists are compensated. No matter whether paid ulti-
mately by a government body, a sick fund or directly
by the patient, fee-for-service (or fee-per-item) is the
major form of payment for private dental practitioners
all over Europe, varying considerably within the coun-
tries. The most significant differentiation in developed
countries is the one between salaried public health care
and market-based health care (as practiced in the U.S.).
In the majority of the EU-countries dental care is most-
ly provided by non-salaried, independent practitioners
established in their own dental surgery (private-, liberal-

or general practitioners). Only in countries with a large,
salaried public dental service the liberal general prac-
titioners are of less importance and prevalence (e. g. in
the Nordic countries). In addition to the general prac-
titioners in most countries there exist dentists who are
working in public dental services, in dental wards of the
hospitals, in universities or in the Armed Forces.
The delivery of dental care is an important factor in den-
tal public health research because most countries are
confronted with increasing expenditures in the health-
care systems due to the process of demographic aging
of the population, to the increasing demands and to the
medico-technical progress.

Health System in Dentistry

Dentistry is practiced within the oral health (care) sys-
tem of a country. Health systems have existed ever
since people first attempted to protect their health and
to treat diseases (� health system in dentistry). Orga-
nized health systems in the modern sense, however, are
an institution of the last hundred or so years and uni-
versal cover is predominantly confined to industrialized
countries.
In general the concept of health system subsumes all
institutions and activities directed towards the provi-
sion and funding of health benefits to the population.
Therefore, the “oral health system” is a combination
of “organizations, flows of finance, workforce train-
ing and structure, laws, regulations and accepted prac-
tice which are aimed at improving the oral health of
individuals and communities” (Anderson et al., 1998).
Analysis reveals that the oral health system can be bro-
ken down into three components: (1) the oral health
care system proper (the medical system), (2) the social,
political and economic background to the oral health
care system (health policy) and (3) patients’ individual
capabilities and attitude patterns (influenced by the oral
health care system and the socioeconomic background).
The objectives of the system are enshrined, for exam-
ple, in the German Dental Association’s “Oral Health
Goals”, which are in turn based on the World Health
Organization’s “Global Goals for Oral Health 2020”.
Compared with the health system as a whole, the oral
health system exhibits certain particularities as “most
oral care is provided as an outpatient service, and hospi-
tal oral health care is very limited” (Holst et al., 2002).
Both the structure and organization of the system of oral
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health care and the level of benefits provided depend on
a state’s specific “sociopolitical culture”. Hence, exist-
ing national differences in the design of oral health sys-
tems are largely attributable to the historical and cultur-
al particularities of the countries.
As decision-makers in countries of all levels of devel-
opment, struggling to make appropriate choices to
improve the performance of their health system, are
faced with common problems, the interest in compar-
ative (oral) health systems research has grown rapidly
during the last two decades. Its central topics include
studies of national health systems and reforms, dif-
ferences and similarities in the macro-level structures
of the health services, and the way in which vari-
ous systemic changes and reforms enhance the qual-
ity, accessibility and cost-effectiveness of these ser-
vices. An important aspect of comparative health sys-
tems research is international comparison of the perfor-
mance of health systems – that is, the extent to which
health goals (including oral health goals) are achieved
and the resources required for this purpose.
The oral health care systems of the EU-countries are
based on three different models (also see � delivery of
dental care):
1. The Bismarck Model, a government-regulated social

insurance system, where oral health care is mainly
financed through compulsory social insurance, with
the option of voluntary private insurance.

2. The Beveridge Model, a government-organized and
tax-financed national health system, where financing
of oral health care used to be predominantly provid-
ed out of general and/or specific taxation, collected
by central or regional government.

3. The Semashko Model, a mixed system of Bismarck
[financing] and Beveridge [provision], in which oral
health care is mainly financed by compulsory social
insurance.

As a rule, these models are not applied in pure form;
that is to say, a given national health system may
perfectly well include individual features of a differ-
ent model and thereby assume a hybrid configuration.
Since all national health systems are faced with similar
economic and demographic challenges and a concert-
ed European health policy is proposed for the medium
term (under the “Open Method of Coordination”), it is
generally assumed that there will be a “convergence of
systems”.

Health Economics in Dentistry

Health economics is an independent branch of eco-
nomics that is concerned both empirically and theo-
retically with the economic aspects of healthcare and
more particularly with the production and distribution
of scarce health goods (� health economics in den-
tistry). Health economics, then, is fundamentally a sci-
ence not of minimization but of optimization. In the
particular field of dentistry, the subdiscipline of “dental
health economics” has hesitantly come into being and
is still relatively undeveloped in the German-speaking
countries as compared with the United States, the Unit-
ed Kingdom, the Netherlands and Scandinavia. Accord-
ing to the World Health Organization’s standard defi-
nition, the function of health economics is “inter alia
to quantify over time the resources used in health ser-
vice delivery, their organization and their financing;
the efficiency with which resources are allocated and
used for health purposes; and the effect of preventive,
curative, and rehabilitative health services on individ-
ual and national productivity” (World Health Organi-
zation, 1975). Health economics in the sphere of den-
tal care is concerned in particular with (1) the alloca-
tion of resources to dental treatment, (2) the efficiency
of dental service, (3) the distribution of health goods
and services, and (4) the creation of value. The specif-
ic methods used in health economics are characterized
by systematic comparison of the costs and benefits of
given actions and the balancing of alternatives against
each other.
Health-economic analysis can be applied at different
levels. On the micro-level, sometimes referred to as
“health services management”, it concerns the actions
of individual actors. The meso-level examines the
actions of the intermediate actors in the health system.
Finally, the macro-level is that of analysis of the char-
acteristics of the system as a whole. “Health system
analysis” is conducted from the macroeconomic point
of view, and examines such issues as dental overprovi-
sion, underprovision and malprovision.
For practical purposes, perhaps the most important
aspect of health-economic evaluation in the dental field
is assessment of the costs and effects of different ther-
apies and/or preventive strategies. The outcome param-
eters used are epidemiological data, such as the DMFT
value for caries or the Community Periodontal Index
(CPI) for periodontal status. To ensure that the results
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of health-economic evaluation studies can be validly
interpreted, minimum requirements as to methodology
and transparency must be observed (Drummond, 2005).
Within the systematization of types of health-econom-
ic evaluation, studies are divided into non-comparative
studies (e. g. Cost of illness study (CIS)) and compara-
tive studies (e. g. Cost effectiveness analysis (CEA).
Economic evaluations facilitate the choice of alterna-
tives in dental practice in a situation of scarce resources.
A strikingly large number of evaluation studies in the
dental field are devoted to comparison of the costs of
preventive strategies with their effectiveness (CEA).
Preventive measures have a relatively long tradition in
dentistry. A comparison of the economics of various
prophylactic measures shows that all current measures
of prophylaxis and tooth conservation are cost-effec-
tive and hence to be recommended in terms of health
economics. Apart from vaccination, no other field of
healthcare has such high efficiency as dental prophy-
laxis, and in particular fluoridation for the prevention
of caries. With regard to the development of cost utility
analysis (CUA) and cost benefit analysis (CBA), health-
economic research is still in its infancy, as investiga-
tion of the benefits of dental measures is enormously
more complex in terms of methodology than determina-
tion of their costs. The significance of health economics
as an instrument of rational policy-making is likely to
increase further in the future, as (oral) health is in eco-
nomic terms a superior good, which means that the
demand for it increases disproportionately as incomes
in society as a whole rise.

Oral Health Policies

The WHO has described that a basic policy value is
equity, which means that everyone should have a fair
opportunity to attain his or her full health potential.
Disadvantaged people experience much higher levels
of oral disease than well-off people. A number of spe-
cific innovative approaches to reduce health inequali-
ties have been employed in various European countries.
Closely linked is the value of solidarity, meaning that
everyone contributes to the health system according to
his or her ability. A health policy that promotes soli-
darity is better able to counterbalance social inequities.
Health policies include actions of both public and pri-
vate organizations inside and outside the health system.
They refer to what health agencies actually do, although

their decisions or actions may not be intended or even
recognized as policy. Taking part in policy development
is an important task for oral health facilitators (� oral
health policies).
Oral health policies are oral health-related formal state-
ments, which set overall guidelines and outline future
directions, or courses of action that affect institutions,
organizations, services, funding arrangements, groups
and individuals. On the international level, global oral
health objectives have been presented. With regard to
the content of oral health policies, the WHO proposes to
address priority action areas like, for instance, support-
ing the widespread allocation of fluorides (particularly
important in the light of a changing diet), improving the
health of important target groups like school children,
youth and elderly people, avoiding and discontinuing
the use of all forms of tobacco, stimulating oral health
research, supporting the development of oral health ser-
vices that matches the needs of the country and much
more. The targets relate to disease and disability indi-
cators and have to be adapted by local authorities. The
strategy is built around the twin goals of improving pop-
ulation health and reducing health inequalities.
A health-making policy deals effectively with the envi-
ronments and ways of living. The concept of “healthy
public policy” has been described as follows (Milio,
1981): Personal behavior patterns are not simply “free”
choices about “lifestyle”, isolated from the social and
economic context. Lifestyles are patterns of choices
made from the alternatives that are available to people
according to their socio-economic circumstances and to
the ease with which they are able to choose certain ones
over others.
Choice options available to the population and to
social groups do not simply “happen”. Rather they are
themselves the result of policy choices: governmental
and corporate decisions concerning technology, income
maintenance, taxation, health care and other services.
These policies represent the scope of health-making
policy. Policy, from this perspective, is option-setting.
A health-making strategy eliminates those options that
result in health-damaging situations, or increases the
cost of those options. It provides new, easier oppor-
tunities, or reduces the costs of these options. This
approach emphasizes neither prohibition nor prescrip-
tion, but rather new opportunities for choice-making.
Individuals and organizations that want to continue to
choose health-damaging options would be able to do
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so. However, they would pay higher costs than if they
made health-promoting choices.
The process of health policy making refers to the way
in which policies are initiated, formulated, negotiat-
ed, communicated, implemented and evaluated. Try-
ing to influence oral health policy requires maintaining
a strong oral health unit within health agencies. Oppor-
tunities for funding may arise in conjunction with key
policy developments currently taking place. Oral health
policies should explicitly relate to policies in the health
and social sectors. Partners have to be found among pol-
icy makers, professionals, organizations, groups and the
public. Interest groups (e. g. companies and for-profit-
organizations) try to influence public policy on partic-
ular issues at various stages of the policy process. But
also organizations registered as not-for-profit may not
be independent.

Summary

Caries and periodontitis are among the most common
diseases. The burden of oral diseases for the individ-
ual patient and the society is substantial; their seque-
lae with tooth loss on top affect all health dimensions.
Dental diseases can be successfully treated and for their
prevention an array of measures is available. Being
widespread, preventable and of high impact upon the
society and the individual, oral diseases meet the crite-
ria of a public health problem. Therefore, the interdis-
ciplinary field of Dental public health has been estab-
lished focusing on oral health and oral and dental dis-
eases. As in any area of public health, prevention can
be approached through health education and health
promotion, and through early case-finding and treat-
ment.
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Dental Restoration

Definition

In the narrow sense of the word, dental restorations
comprise all means to restore single teeth or den-
tal arches with fillings, crowns, bridges and implant-
born crowns and bridges of any kind. Sometimes, also
removable dentures are referred to as dental restora-
tions.

Dental Sealant

Synonyms

Fissure sealing

Definition

A dental sealant is plastic material that is applied to the
chewing surface (pits and fissures) of the � molar teeth
in order to prevent dental caries. The application of den-
tal sealants is usually carried out in a dentist’s office.
The dentist or assistant first cleans and dries the tooth
to be treated, then paints a thin layer of liquid plastic

material on the pits and fissures of the tooth. After light
curing, the plastic becomes a hard, thin layer covering
the treated portions of the tooth. The approximal (side-
ward) tooth surfaces that are also very prone to caries
are not accessible for sealants. When correctly applied,
dental sealants are nearly 100% effective in preventing
dental caries on treated tooth surfaces. Despite this, and
the fact that dental sealants have been widely available
since the early 1970s, it is estimated currently that few-
er than 20% of the population have dental sealants.

Dental Treatment

� Management of Oral Diseases

Denture

� Complete Removable Dental Prosthesis

Denturist

Definition

A denturist is a non-dentist who provides treatment
with removable dentures directly to patients. Many den-
turists have a dental technology background. Because
intra-oral measures are conducted by non-medical pro-
fessionals, denturists are only legally approved in some
countries (e. g. some of the United States) whereas in
others this approach is illegal.

2′-Deoxyribonucleic Acid

� Deoxyribonucleic Acid (DNA)

Deoxyribonucleic Acid (DNA)

Synonyms

2′-Deoxyribonucleic acid

Definition

DNA is the molecule in which genetic information
is primarily encoded in the genomes of most organ-
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http://www.who.int/hpr/NPH/docs/ottawa_charter_hp.pdf
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isms, including humans. It is a polymer which con-
sists of subunits called ‘deoxyribonucleotides’ or just
‘nucleotides,’ and each subunit is made of a nitroge-
nous base (double-ringed purines Adenine (A) and
Guanine (G), and single-ringed pyrimidines Thymine
(T) and Cytosine (C)); a ringed five-carbon sugar,
ribose, with a hydrogen (–H) instead of a hydrox-
yl group (–OH) bonded to the second carbon (2′ –
hence, 2′-deoxyribose), and a covalent bond between
the first and fourth carbon; and phosphate groups
(−PO4) attached to the third (3′) and fifth (5′) car-
bon. In order to stabilize its structure, DNA aligns itself
with a strand bearing a complementary sequence, as
defined by the order of nucleotides on the strand; since
A has an affinity for T, T for A, G for C, and C for
G (Fig. 1), the sequence of the complementary strand
always has the appropriate nucleic acid for weak bond
formation. For proper orientation, the nucleotides of the
complementary strand align with their 5′ and 3′ phos-
phate groups in the opposite direction of the 5′ and 3′
groups on the original strand, hence it is said that com-
plementary DNA strands are ‘anti-parallel’. For exam-
ple, a section of sequence 5′-AGCTTA-3′ will align
with a complementary sequence 5′-TAAGCT-3′. Two
weakly-bonded nucleotides on complementary strands
are often called a ‘base pair’, a term often used inter-
changeably with nucleotide. When DNA strands are
copied in the process of � replication, and when DNA
is used as a template for the coding of an RNA tran-
script, both processes proceed by making base pairs
with the template strand in the direction of the 3′ car-
bon; hence it is said that DNA is read 5′ to 3′. When
complementary strands are first fully-bonded, the DNA
relaxes into a coiled state as the most energetically ide-
al configuration; this right-handed coil of two strands
is often called a double-helix and is the most common
variant of DNA observed. Another important feature of
the helical structure is that the distance between coil
twists is asymmetrical- there is a major groove (18–19
angstroms between twists) and a minor groove (12–13
angstroms between twists), the existence of which is
relevant to the binding of some proteins which interact
with DNA. DNA is similar to ribonucleic acid (RNA),
which is used for several functions in the cell. RNA
differs from DNA in two ways: 1) there is no missing
hydroxyl (–OH) group at the 2′ carbon – this allows
degradative enzymes to recognize RNA so that tran-
scripts are not overly abundant or repeatedly translat-

Deoxyribonucleic Acid (DNA), Figure 1 Illustration of bond forma-
tion between nucleotides in a base pair

ed; and 2) instead of the nucleic acid Thymine (T),
RNA incorporates Uracil (U), which differs in structure
from Thymine by having one less methyl (–CH3) group
(Fig. 2).

Dependence Syndrome

Definition

A cluster of behavioral, cognitive, and physiological
phenomena that develop after repeated substance use
and that typically include a strong desire to take the
drug, difficulties in controlling its use, persisting in its
use despite evidence of harmful consequences, a high-
er priority given to drug use than to other activities
and obligations, negligence of social responsibilities,
increased tolerance, and sometimes a physical � with-
drawal state. The dependence syndrome may be present
for a specific psychoactive substance (e. g. tobacco,
alcohol, or diazepam), for a class of substances (e. g.
opioid drugs), or for a wider range of pharmacological-
ly different psychoactive substances.
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Deoxyribonucleic Acid (DNA), Figure 2 Illustration of single-stranded RNA vs. double-stranded DNA

Cross-References

� Substance Dependence

Dependency Ratio

Definition

The dependency ratio is the ratio of the economically
dependent portion of the population to the productive
part of the population. Children under the age of 15 and
adults ages 65 and older are assumed to be economical-
ly dependent, while individuals 15–64 are considered to
be productive or capable of working. A higher depen-
dency ratio (the number of children or elderly is larger

relative to the number of working-age adults) indicates
that the productive population must carry a larger bur-
den in order to provide for dependent children and the
elderly.

Dependent Groups Design

� Paired Groups Design

Dependent Samples Design

� Paired Groups Design



256 Dependent Variable

Dependent Variable

� Event
� Outcome Research Variable

Depressants

� Hypnotics and Sedatives

Depression

Synonyms

Depressive disorder

Definition

Depression is a common mental disorder that presents
with depressed mood, loss of interest or pleasure, feel-
ings of guilt or low self-worth, disturbed sleep or
appetite, low energy, and poor concentration. These
problems can become chronic or recurrent and lead
to substantial impairments in an individual’s ability to
take care of his or her everyday responsibilities. The
term depression is often used to refer to any of sev-
eral depressive disorders. Three are classified in the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) by specific symptoms: major
depressive disorder (major depression), dysthymia, and
depressive disorder not otherwise specified. Two oth-
ers are classified by etiology: depressive disorder due
to a general physical condition and substance-induced
depressive disorder.

Depressive Disorder

� Depression

Depressive Episode

Synonyms

Depressive reaction; Reactive depression; Psychogenic
depression

Definition

Individuals suffering from depression show lowering
of mood, reduction of energy, and decrease in activity.
There are mild, moderate, or severe depressive episodes
(with or without psychotic symptoms). Capacity for
enjoyment, interest, and concentration is reduced in the
depressed patient, and marked tiredness after even min-
imal effort is common. Sleep is usually disturbed and
appetite diminished. Self-esteem and self-confidence
are almost always reduced and, even in the mild form,
some ideas of guilt or worthlessness are often present.
The lowered mood varies little from day to day, is unre-
sponsive to circumstances, and may be accompanied by
so-called “somatic” symptoms, such as loss of interest
and pleasurable feelings, waking in the morning sev-
eral hours before the usual time, depression worst in
the morning, marked psychomotor retardation, agita-
tion, loss of appetite, weight loss, and loss of libido.
According to ICD-10, depending upon the number and
severity of the symptoms, a depressive episode may be
specified as mild, moderate, or severe.

Depressive Neurosis

� Dysthymia

Depressive Personality Disorder

� Dysthymia

Depressive Reaction

� Depressive Episode

Dermatitis nodosa tropica

� Onchocerciasis

Dermatitis in Schistomoniasis

� Cercarial Dermatitis
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Dermatology

Definition

Dermatology is the branch of medicine concerned with
the diagnosis, treatment, and prevention of diseases of
the skin, hair, nails, oral cavity, and genitals. It some-
times also includes cosmetic care and enhancement.

Descriptive Statistics

GORAN TRAJKOVIĆ

Medical Statistics and Informatics,
School of Medicine, University of Pristina,
Kosovska Mitrovica, Serbia

Synonym

Exploratory data analysis

Definition

Descriptive statistics is a group of statistical procedures
used for organizing, numerical description, and tabular
and graphical representation of a data set.

Basic Characteristics

Frequency Distribution

Data analysis usually begins by organizing and count-
ing the data and placing frequencies into tables. It is
often important to know the � ratio of absolute � fre-
quency (x) of a unit of observation that possesses a cer-
tain specific characteristic (belonging to a specific cat-
egory or class interval) and the total number of units of
observation (n). This relative frequency is called � pro-
portion: p = x/n. Proportion can be expressed as a per-
centage: p(%) = x/n · 100. Proportions can be inter-
preted as the equivalent of � probability, because one
of the definitions of probability (empirical probability)
is based on relative frequencies (Bowers 2002).
For qualitative variables the organization of data is by
categories (e. g. for vaccination status data can be orga-
nized into the categories “vaccinated” and “non-vac-
cinated”). Frequencies of categories are obtained by
counting the units of observation in every category. An
example of a � graphical representation of category fre-

quencies is a pie chart, where every segment is propor-
tional to the frequency of the category which it repre-
sents. Another method of representation is a bar chart,
where the height of the bars are proportional to the fre-
quencies of the categories.
Discrete quantitative variables are given specific
numerical values, and continuous quantitative variables
are given class intervals. � Frequency � distribution is
thus obtained by counting. Absolute frequency distri-
butions are actual frequencies, and a relative frequency
distribution is obtained by dividing them by the total
number of data (Horwitz, Ferleger 1980). Cumulative
frequency distribution is obtained by adding the fre-
quencies of single groups or class intervals. Cumula-
tive absolute frequency distributions are actual frequen-
cies, and cumulative a relative frequency distribution is
obtained by dividing them by the total number of data.
Distribution frequencies can be presented as a tabular
display or a graphical display. A frequency table con-
tains the values of the variables in the first column
(names of the categories, discrete numerical values or
class intervals), and the remaining columns contain the
frequencies and relative frequencies.
An appropriate � graphical representation of a frequen-
cy distribution of discrete quantitative data is a bar
chart, and a frequency distribution of continuous quan-
titative data can be represented in a histogram, fre-
quency polygon, or stem-and-leaf plot (Krishnamurty
et al. 1995).

Frequencies in Epidemiological Measurement

Frequencies in epidemiological measurement are
defined as: (a) incidence – frequency of a new event
(disease, injury, death) in a population during a defined
period of time, (b) point prevalence – frequency of
events in a population at a certain point in time, and
(c) period prevalence – frequency of people in the pop-
ulation who have been affected by the event at any time
over a specified period.
� Rate is a � ratio of the frequency of events (numera-
tor) and the population at risk (denominator). It is mul-
tiplied by a constant (100, 1000, 10000 or 100000), in
order to avoid the fractioning of events and enabling
easier interpretation and understanding of the rates.
When the numerator is incidence, the result is the inci-
dence rate, and when the numerator is prevalence the
result is the prevalence rate.
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Risk is estimated as the proportion of people who may
be affected by a risk event within the observed peri-
od (Katz 1997), i. e. measure of � probability of occur-
rence of a risk event (Bowers 2002). Rates can be used
for risk estimate (Katz 1997).

Theoretical Probability Distribution

Summary � measures of central tendency and � meas-
ures of dispersion are usually calculated after obtain-
ing the empirical frequency distribution. Which of these
measures will be applied depends on which model
of theoretical probability distribution is closest to the
actual empirical distribution. The theoretical model of
� normal distribution is the one that is most often suit-
able for the analysis of empirical distributions. Normal
distribution is graphically displayed as a bell-shaped
curve, when the value of the variable is on the x-axis
and the probability density of occurrence of these val-
ues is on the y-axis. Deviation of the empirical dis-
tribution from the theoretical normal distribution can
be estimated by applying the analysis of skewness and
kurtosis, and by applying statistical tests for testing
the null hypothesis that the sample data came from
a normal population. When the empirical distribution
is close to the theoretical normal distribution, then the
data are best summarized by parametric summary mea-
sures such as mean, � variance and � standard devia-
tion. If the data are drawn from a non-normal distribu-
tion, then the non-parametric statistics such as median,
mode, percentiles and range may be more suitable.
Other important theoretical distributions are � binomial
distribution and � Poisson distribution.

Measures of Central Tendency

� Measures of central tendency are values around
which the data tends to group. The measures of cen-
tral tendency that are most commonly used are � mean,
� median, mode and geometric mean.
� Mean is computed by dividing the sum of all values
by the number of values: x̄ = (

∑
x)/n.

� Median is equal to the numerical value of the central
data in the sequence of data ordered from the smallest
to the largest. When the number of data is even, the
median is equal to the average of the two central values.
Mode is the value with the highest frequency of occur-
rence in a set of data.

Geometric mean is the n-root of the product of n
observations: G = n

√
x1 · x2 · · · · · xn . It can also be

expressed as the antilogarithm of the mean of the loga-
rithms of every value: G = antiln(

∑
ln x)/n.

Example 1

For the example data 1, 7, 1, 5, 1, 3, and 6, mean equals

x̄ = 1 + 7 + 1 + 5 + 1 + 3 + 6

7
= 3.43 .

By rearranging the data from the smallest to the largest,
the following sequence is obtained: 1, 1, 1, 3, 5, 6, 7.
The central data in the sequence is the fourth data
((7+1)/2=4). The fourth data has a value 3, and this
is, at the same time, the value of the median.
The mode value equals 1, because this is the value that
has the highest frequency of occurrence (it occurs three
times).
Geometric mean equals:

G = antiln
ln1 + ln7 + ln1 + ln5 + ln 1 + ln 3 + ln 6

7
= antiln0.92 = 2.51

Measures of Dispersion

� Measures of dispersion show a degree of � variabil-
ity (variation or dispersion) of values of the observed
variable around the measures of central tendency. The
measures of dispersion can be divided into the measures
based on quantiles and the measures based on deviation
of observations from the mean.

Measures of Dispersion Based on Quantiles Quan-
tiles are values of the observed variable which divide
the frequency distribution into groups that consist of
equal proportions of the number of observations. The
most frequently used ones are quartiles, deciles and
percentiles. Quartiles divide the sample of data into
four groups, each containing 25% of the observations,
deciles into ten groups, each containing 10%, and per-
centiles into 100 groups containing 1%. The median is
equal to the second quartile, fifth decile and fiftieth per-
centile.

Range is the Difference Between the Largest and the
Smallest Value Interquartile range is the difference
between the first and the third quartile, i. e. 25. and 75.
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percentile, and it contains 50% of the central observa-
tions. Minimal and maximal value, the first and third
quartile and median (second quartile) are graphically
presented by using the box-and-whisker plot.
Interdecile range is the difference between the first
and the ninth decile, i. e. 10. and 90. percentile, and
it contains 80% of the central observations. Reference
range is frequently used and it contains 95% of the
central observations, i. e. when 2.5% of observations
are excluded on each side of the frequency distribution
(Petrie, Sabin 2005).

Measures of Dispersion Based on the Deviation of
Observations from the Mean � Variance is a mean
square deviation from the mean, and its estimate based
on the sample data is obtained using the formula:

s2 =
∑

(xi − x̄)2

n − 1
=
∑

x2 − nx̄2

n − 1

where xi is an individual value, x̄ is the mean, n is the
sample size, and n – 1 is the number of the degrees of
freedom.
� Standard deviation is the square root of the variance,
and therefore it is expressed in the same units of mea-
surement as the original observations. Standard devi-
ation is a base for calculating the � z-score (standard
score), which gives the deviation of an individual val-
ue from the mean expressed in standard deviations (De
Muth 2006):

z = xi − x̄

s
,

where xi is an individual observation, x̄ is the mean,
and s is a standard deviation.
Coefficient of variation is a relative measure of vari-
ation obtained by dividing the standard deviation by
the mean and expressing this � ratio as a percentage:
CV = s/x̄ · 100.

Example 2

On the basis of the sample data from example 1 an esti-
mate of the population variance equals:

s2 = 12 + 72 + 12 + 52 + 12 + 32 + 62 − 7 · 3.432

7 − 1

= 122 − 69.21

6
= 6.62 ,

and standard deviation s=√
6.62=2.57. Coefficient of

variation equals CV = 2.57/3.43 · 100 = 75%.
Deviation of the second observation (value 7) from the
mean, expressed by z-scores equals:

z = 7 − 3.43

2.57
= 1.39 .

Effect Size

� Effect size is a measure of the strength of the � rela-
tionship between two variables. Effect size estimates
make comparison of results between different studies
easier because they have characteristics of standard-
ized indices and are independent from the sample size
(Abelson 1995; Hojat, Xu 2004). Depending on the
type of data and the design of the research, they are
calculated in different ways. The estimates of the effect
size are most frequently calculated based on (a) differ-
ence between the means, (b) difference and ratio of pro-
portions, and (c) � measures of association.

Effect Size Based on the Difference Between the
Means Standardized mean difference is most fre-
quently calculated in one of the following ways:
Glass’s �, Hedge’s g and Cohen’s d. Glass’s � is calcu-
lated as � = (x̄E − x̄C)/sC , where x̄E and x̄C are means
of the experimental and control groups, and sC is a stan-
dard deviation of the control group. Modifications of
this metric are Hedge’s g calculated as g = (x̄E − x̄C)s,
and Cohen’s d calculated as d = (x̄E − x̄C)σ , where
denominators are pooled standard deviations (standard
deviation of all data from both groups). For depen-
dent samples in repeated measurement (pre-test post-
test design) pre-test standard deviation can be used as
denominator.

Effect Size Based on the Difference and Ratio of Pro-
portions Effect sizes that can be calculated based on
the difference and ratio of proportions are risk differ-
ence and � relative risk (formulas and examples for
these measures are given in the essay “Analysis of fre-
quencies”).

Effect Size Based on the Measures of Association
Estimates of effect size used as � measures of asso-
ciation are � Pearson’s correlation coefficient, phi (φ)
coefficient, contingency coefficient and � odds-ratio.
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� Pearson’s correlation coefficient (r) is a measure of
the linear association of two variables. In correlation
analysis and calculation of correlation coefficient it is
not necessary to assume a � relationship between the
variables, in terms of independent and dependent vari-
ables, like in � regression analysis. � Graphical repre-
sentation of the relation of data pairs using the scatter
diagram precedes the calculation of correlation coeffi-
cient. The values of correlation coefficient vary from
−1 to +1. Positive values indicate positive correlation,
i. e. tendency of values of both variables to increase or
decrease together. Values from –1 to 0 indicate nega-
tive correlation, i. e. tendency that the increase of value
of one variable is associated with the decrease of val-
ue of the other variable and vice versa. Values close to
0 indicate low correlation, and those close to –1 or +1
indicate strong linear correlation of two variables. The
value of correlation coefficient can be estimated by the
formula:

r = n
∑

xy −∑
x
∑

y√
n
∑

x2 − (∑
x
)2
√

n
∑

y2 − (∑
y
)2

where x and y are the values of the variables whose cor-
relation we are examining, and n is the sample size.
When data are presented in rank order or the data are
from the ordinal scale of measurement, instead of Pear-
son’s correlation coefficient we use Spearman’s rank
correlation coefficient or Kendall’s tau (Kirkwood et
al. 2003).
Two special cases of Pearson’s correlation coefficient
are: (a) point-biserial correlation coefficient – correla-
tion coefficient where one variable is continuous and
the other is dichotomous, and (b) biserial correlation
coefficient – correlation coefficient where both vari-
ables are continuous, but one of them is artificially con-
verted into a dichotomous variable.
Phi (φ) coefficient, contingency coefficient and � odd-
s-ratio formulas and examples of calculation are pre-
sented in the essay “Analysis of frequencies.”

Interpretation of the Effect Size For easier interpre-
tation, effect sizes can be classified as small, medium
and large. For the standardized mean difference the val-
ue of 0.20 can be considered as small, 0.50 as medium,
and 0.80 as large. When the correlation coefficient, phi
(φ) coefficient, or contingency coefficient are observed

as the effect size, the value of 0.10 can be considered as
small, 0.30 as medium, and 0.50 as large (Cohen 1998).

Cross–References

� Binomial Distribution
� Descriptive Statistics
� Frequency
� Frequency Distribution
� Graphical Representation
� Mean
� Measures of Association
� Measures of Central Tendency
� Measures of Dispersion
� Median
� Normal Distribution
� Pearson’s Correlation Coefficient
� Poisson Distribution
� Probability
� Proportion
� Rate
� Ratio
� Regression Analysis
� Relationship
� Standard Deviation
� Variability
� Variance
� z-Score
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Descriptive Studies

Definition

A study that aims to reveal patterns associated with
a specific disease without an emphasis on pre-speci-
fied hypotheses is called a descriptive study. Sometimes
these types of studies are called hypothesis generat-
ing studies (to contrast them with hypothesis testing
studies). There are three general reasons that may lead
to conduction of a descriptive study: to help in plan-
ning resource allocation, to identify areas for further
research, and to provide informal diagnostic informa-
tion. Generally, in a descriptive study, the emphasis is
on estimation rather than testing. Some of the quanti-
ties that are estimated within a descriptive study are the
prevalence of a disease, the natural history of a disease,
the resources required to treat the disease, and attitudes
and perceptions about the disease.

Desired and Unwanted Fertility

Synonyms

Wanted and unwanted fertility

Definition

Desired fertility is the ideal number of children a wom-
an, man, or couple would have regardless of the number
he or she already has. Any births in excess of desired
fertility are considered unwanted fertility. Alternative-
ly, unwanted fertility can be measured as the proportion
of births in the past year that were unwanted. Unwant-
ed childbearing is an important indicator of the need for
� family planning services in a community, particular
when women who desire no additional children are not
using contraceptive methods (� contraception).

Determinant of Disease

� Risk Factor

Determinants of Health

Definition

Determinants of health are � health indicators that rep-
resent factors which either directly cause illness and
disease, or are risk factors that affect the health status
of populations and individuals. Determinants of health
roughly include the social environment (cultural, polit-
ical, policy, socioeconomic factors, economic systems,
social capital, and community capacity, etc.), the physi-
cal environment (living and working conditions), per-
son-related dimensions (such as genetic endowment
and health behaviors), and access to health services.

Development Cycle of Plasmodia

� Development of Plasmodia

Development of Plasmodia

Synonyms

Development cycle of plasmodia

Definition

For their cycle of development plasmodia need two
different hosts. In humans, which are intermediate
hosts, plasmodia reproduce asexually. In the Anopheles
mosquito, which is the final or definite host, the germs
reach a mature stage and reproduce sexually. From the
mosquito’s stomach wall the plasmodia get into the sali-
vary glands. Then – with the next bite – they are trans-
mitted into the human blood vessels. After an interme-
diate stop in the liver the parasites affect the red blood
cells. When an infected person is bitten the plasmodia
are taken up by the mosquito. Thus the cycle of devel-
opment is repeated.

Devotion

� Religion
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DG SANCO

Definition

DG SANCO is the French acronym for the “Directorate
General Santé et protection des consommateurs” –
Directorate General for Health and Consumer Affairs.
It depicts an administrative unit of the European Com-
mission and is divided in the following 3 sections:
• Public Health
• Food safety
• Consumer Affairs

Diabetes

Synonyms

Diabetes mellitus

Definition

The word “diabetes” is borrowed from the Greek
word meaning “a siphon”. The 2nd century AD Greek
physician, Aretus the Cappadocian, named the condi-
tion “diabetes”. He explained that patients with it had
polyuria and “passed water like a siphon”. Diabetes
mellitus is a group of metabolic diseases characterized
by high blood sugar glucose levels, which result from
defects in insulin secretion, or action, or both.

Diabetes mellitus

Synonyms

Group of chronic diseases with hyperglycemia

Definition

Diabetes Mellitus is a group of metabolic disorders
in man. It occurs as diabetes mellitus type 1 (Juve-
nile onset type) and diabetes mellitus type 2 (Adult
onset type). These conditions are characterized by high
blood sugar levels and loss of glucose in the urine
resulting from defects in insulin secretion, or action, or
both. Normally, when blood glucose level rises, insulin
is released from the pancreas to normalize the level
of blood glucose. Generally, in diabetic patients, the
release of insulin is absent, insufficient or the body cells

are unable to use insulin efficiently thus leading to a rise
in blood glucose.
In type 1 diabetes (insulin dependent diabetes, IDDM),
there is an absolute lack of insulin secondary to an
autoimmune destructive process occurring in the beta
cells of the pancreas due to abnormal antibodies. The
tendency to develop these abnormal antibodies is under-
stood to be, in part, genetically inherited. Some viral
infections or environmental toxins may also trigger the
development of such abnormal antibodies. Type 1 dia-
betes accounting for only 10% of diabetic cases, tends
to occur mainly in young individuals under 30 years
of age. Occasionally, it occurs in older persons and
is referred to as latent autoimmune diabetes mellitus
(LADA). In type 2 diabetes (non-insulin dependent dia-
betes, NIDDM), there is insulin resistance and a steady
decline of pancreatic beta cells affecting mainly the
metabolism of muscle and fat tissues. Patients with this
condition are normally over 30 years of age and pro-
duce an amount of insulin which is inadequate to meet
the needs of the body. In a condition with insulin resis-
tance or insensitivity of body cells to insulin, the pan-
creas may produce insulin that is greater than the nor-
mal amount usually required by the body. Type 2 dia-
betes accounts for about 90% of diabetic cases, and is
frequently associated with clinical obesity.
In both types of diabetes, acute complications may con-
sist of: a) severely elevated blood sugar level due to lack
or insufficiency of insulin, b) abnormally low blood
sugar level due to high amount of insulin or other blood
sugar-lowering medication.
Chronic complications of diabetes include microvascu-
lar diseases involving the eyes (retinopathy), kidneys
(nephropathy), nerves (neuropathy), and macrovascular
diseases involving the heart and large blood vessels.
According to the World Health Organization, there are
more than 180 million people worldwide with diabetes
and in 2005 there were 1.1 million people who died
from diabetes whereof 80% lived in low and middle-
income countries. Of the affected people worldwide,
90% suffer from type 2 diabetes which is largely driven
by excess body weight and physical inactivity and can
therefore influenced by appropriate behavior and pre-
vention measures.

Cross-References
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Definition

Diagnosis Related Groups (DRGs) are a classifica-
tion system for inpatient hospital services. Patients
are grouped together “according to principal diagno-
sis, presence of a surgical procedure, age, presence or
absence of significant � co-morbidities or complica-
tions, and other relevant criteria” (U.S. Congress 1983).
As all patients within the same DRG are expected to
have similar hospital resource use, this classification
system is also used to reimburse the cost of inpatient
hospital care.

Basic Characteristics

History

DRGs were originally developed by the scientific team
around R. B. Fetter in the late sixties at Yale Univer-
sity in the United States. As an instrument to control
the provision of � inpatient health care, DRGs relate
the type of patient to the specific costs of treatment
incurred. In 1983, in response to the persisting increase
in the cost of hospital care, the U.S. Congress legis-
lated a prospective � per-case payment system for all
patients under the � Medicare program (i. e. U.S. state
insurance program for people over 65) based on DRGs.
Hospitals were paid a specific predetermined amount
for each patient treated according to its DRG regardless
of the actual cost of care provided.
In 1987, the State of New York introduces DRG-
based payments for all non-Medicare patients. A revi-

sion of the Medicare DRGs including more informa-
tion on hospital case types for the younger population
has become necessary. With further regional expansion
of the DRG system, replacements and refinements of
the original Medicare DRG system took place. Sever-
al different more sophisticated DRG systems have been
developed in the U.S.:
• Refined DRGs (RDRG): including a revision of the

use of complications and co-morbidities.
• All-Patient DRGs (APDRG): extension of DRGs

from Medicare population to all patients.
• Severity DRGs (SDRG): re-evaluation of the use

of complications and co-morbidities for Medicare
DRGs.

• All-Patient Refined DRGs (APRDRG): further
refinement of all-patient DRGs adding subgroups
and re-evaluating the use of complications and co-
morbidities.

• International Refined DRGs (IRDRG): new classi-
fication system allowing international comparisons
regardless of the specific coding system of the coun-
try.

Today, there are around 500 DRGs defined in the US
which are updated annually in the CMS DRG Defi-
nitions Manual (i. e. Manual published by the Centers
for Medicare and � Medicaid Services (CMS) explain-
ing history, design, classifications rules, application and
updating procedures of the DRG system). The imple-
mentation of a DRG system in a hospital necessitates
DRG � grouper software which is provided by sever-
al IT companies who constantly update their software
according to the new standard applied.

Further Developments

The regional expansion of DRGs led to a broader use
besides � reimbursement. Two major functions can be
distinguished:
1. Evaluation of the utilization of hospital services: As

DRGs demonstrate similar use of hospital resources,
hospitals can be compared with each other and
a prognosis for future hospital payments can be
made.

2. Evaluation of the quality of care: Since all cases in
a DRG are clinically similar, treatment protocols and
other factors such as related conditions or demo-
graphic distribution can be analyzed. In addition,
quality reviews can be established, critical pathways



264 Diagnosis Related Groups (DRGs)

can be designed and benchmarking between hospi-
tals can take place (� health care quality).

DRGs in the Context of Hospital Financing
Methods

Throughout the industrialized world, methods of
financing hospitals have changed significantly over the
past 20 years. There is a shift from � prospective bud-
gets towards � per-case payments based on DRGs.
Prospective budgets were mainly based on historical
spending or the specific function of hospitals. They did
generally not incorporate incentives to spend less than
the fixed budget. Therefore, under the persisting finan-
cial constraints in the hospital sector, in several coun-
tries, governments changed the financing method and
adopted per-case payments based on DRGs (� hospi-
tals).

International Applications

In 2003, The Organization for Economic Cooperation
and Development (OECD) counted 19 of its members
having introduced DRG-based payments to control hos-
pital reimbursement (Forgione et al. 2004). Most of the
countries have adapted the original U.S. model to fulfill
country-specific needs. According to the specific health
system in the country, DRG-based systems have also
be designed for planning, budget allocation and man-
agement of the hospital care provided.
Some country-examples highlight the various use of
DRG systems:
• As payment systems: Nordic countries (Finland Nor-

way, Sweden, Denmark), Portugal, Spain, Italy, Aus-
tralia, Germany, Switzerland

• As a mechanism for budget allocation: France
• As a means to reduce the length of stay: Belgium,

Ireland
• As a management system of hospital provision: UK

Positive and Negative Effects of DRG-Based
Reimbursement Systems

Advantages of a DRG-based system are:
• Transparency: Due to a fixed amount of payment per

DRG-based admission, the transparency and control
of hospital financing and resource use is high, prog-
nosis of future payments is possible, administrators
and doctors have a clear basis of discussion.

• � cost-efficiency: Fixed payments encourage hospi-
tals to eliminate unnecessary services, to reduce the
lengths of stay and to develop a competitive advan-
tage in areas in which they are high-performers, as
well as to reduce complications.

Potential negative effects are:
• The number of admissions and the use of hospi-

tal resources per admission determine the efficien-
cy of the hospital. The DRG system induces effi-
ciency incentives by setting a fixed payment rate per
DRG. A rather low payment rate may lead hospitals
to increase their number of admissions and reduce
the adoption of new technologies of care. Patients
are then discharged too early which produces either
more costs in other health care sectors (cost-shifting)
or patients are quickly re-admitted and the hospital
claims the same DRG related payment twice. The
cost-shifting to other health care sectors as outpa-
tient home care or long-term facilities is particularly
undermining the intention of cost-efficiency, because
these other sectors are often inadequately resourced
and qualified.

• Issue of true classification of the patient where hospi-
tals classify as many cases as possible as severe. This
problem is the so-called DRG � up-coding used by
hospitals in order to receive a higher � reimburse-
ment especially in the context of budgetary restric-
tions. However, this practice abuses the financing
of hospitals and distorts � health statistics. Facing
substantial error rates in DRG coding (for example
20.8% in � Medicare DRG coding in 1988), mea-
sures are being developed to motivate clinically cor-
rect coding via new reward systems for doctors.

• DRG-based classification systems in hospitals are
focused on illness patterns and reward the hospital
for the accurate treatment of that illness. All issues of
disease prevention and health promotion that would
help to reduce future costs of health are often left
out.

Conclusion

The 20-years experience with DRG-based reimburse-
ments in the U.S. as well as more recent experiences in
other countries demonstrate a trend towards cost con-
tainment and the reduction of the length of stay. Nev-
ertheless, the precise and careful implementation of the
DRG system is an important condition to prevent neg-
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ative effects such as the increase of admissions and the
cost-shifting towards other sectors of health. The suc-
cess of DRG system induced cost-efficiency depends
after all on the notion of quality of care applied in the
hospital.

Cross-References

� Co-morbidity
� Cost-Efficiency
� Grouper Software
� Health Care Quality
� Health Statistics
� Hospitals
� Inpatient Health Care
� Medicaid
� Medicare
� Per-case Payment
� Prospective Budgets
� Reimbursement
� Up-coding
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Diagnostics of Malaria

� Thick Drop Method

Diet

Synonyms

Way of eating; Nutrition

Definition

Diet is defined as combination of food and drinks regu-
larly consumed for nourishment. Usually “diet” implies
restrictions in food or drink intake aimed at reducing
body weight. Diet is influenced by climate, culture and
tradition. Diets are rated in quality according to the bal-
ance of nutrients they provide and not solely on the type
of food eaten or the amount of caloric intake. There are
different types of diets such as low-calorie diet, low-fat
diet, low-salt diet or hight-fibre diet.

Dietician

Synonyms

Nutritionist

Definition

A dietitian has expert knowledge in food and nutri-
tion and helps to promote good health through proper
diet. In medical care or rehabilitation, they often super-
vise the preparation and service of food, develop modi-
fied diets, and teach individuals and groups about good
nutritional habits. Dieticians might also be involved in
research where they examine, for example, the clinical
aspect of nutrition for people with diseases or public
aspects of nutrition on primary, secondary, and some-
times tertiary health prevention.

DIMDI

Definition

DIMDI, the German Institute for Medical Documen-
tation and Information, is an institute of the Feder-
al Ministry of Health (BMG). As a public institution,
it aims to support all decision makers in health care
from politics through hospitals, practitioners, and nurs-
ing, to the consumer. Therefore, open and freely acces-

http://www.icn.ch/forum2003.pdf
http://www.icn.ch/forum2003.pdf
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sible modules are provided. Its scope ranges from an
open process for identification and prioritization of top-
ics for Health Technology Assessment (HTA) reports
to a freely accessible information system covering HTA
and related disciplines.

d Index

Definition

The d index measure of an � effect size is appropriate
when the means of two groups are being compared. The
d index is typically used in association with the t-test.
The formula for calculating the d index is:

d = X1 − X2

(SD1 + SD2)/2

X1 and X2 = the two group means
SD1 and SD2 = the average standard deviation of the
two groups.
The d index expresses the distance between the two
group means in terms of their common standard devia-
tion. The d index is not only simple to compute but also
scale-free.

Dioxins

Definition

Dioxins and PCBs are toxic long term chemical envi-
ronmental polutants emerging from a number of indus-
trial processes as well as from incineration of waste.
They accumulate in milk and dairy products, meat, fish
and moluscs. They cause chlor acne, toxic lesion on the
liver, immunosupression. Long term exposure is man-
ifested in endocrine and reproductive disorders. They
can be found in human milk in people living in con-
taminated regions. Dioxins and PCBs are regulated in
food and feed and traces of these compounds are found
in many industrial products. PCBs are found in Baltic
fish and threashold levels for herrings and salmon from
the Baltic Sea are proposed for different age groups and
pregnant women.

Diphtheria

Definition

Diphtheria is caused by the toxin producing Corynebac-
terium diphteriae. The infection, which is spread by
saliva droplets, can take a life-threatening (lethal)
course. Following an incubation period of 2–6 days,
symptoms appear mainly in the nose-throat region. The
most common localization of diphtheria is in the throat.
The toxic effects lead to a robust inflammation with
an intensive reddening and the development of a grey-
white coating, afterwards the tissue becomes necrotic.
The voice gets husky and difficulties in breathing can
appear. Furthermore, there are general symptoms like
fever, malaise, sore throat, headache, stomach ache and
rheumatic pain. Dreaded complications are the gener-
alized toxic effects, which cause myocarditis, paraly-
ses and impaired functions of the liver and the kidneys.
The effects of the toxin can be antagonized by an anti-
toxin, which should be used whenever somebody is sus-
pected of having diphtheria. The bacterial production of
toxins can be reduced by antibiotic therapy (penicillin,
erythromycin). The most important preventative mea-
sure is active diphtheria-vaccination (� immunization,
active).

Diphtheria Vaccination

Synonyms

Diphtheria immunization

Definition

Diphtheria toxoid has been available since 1925 and can
be administered from the age of three months. � Basic
immunization is generally implemented three times as
part of the 6-fold vaccination, or twice when no per-
tussis component is involved, at intervals of at least
4 weeks, followed by a further vaccination after 4–12
months. The first booster is given at 5–6 years of age.
Further booster vaccinations should be given at inter-
vals of 10 years, especially in the case of persons at
risk, for example those employed in the health service
or as public servants. For better tolerance, booster vac-
cinations for persons of 7 years of age or older are car-
ried through with a reduced dose of diphtheria toxoid,
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either alone (monovalent, “d”) or in combination with
the tetanus � vaccine (“Td”). The clinical effectiveness
of the diphtheria vaccine is more than 90%.

Direct Costs

Definition

In health economics, the term direct cost refers to
all costs due to resource use that are completely
attributable to the use of a health care intervention
or illness. Direct costs can be split into direct medi-
cal costs and direct non-medical costs. Direct medical
costs include the cost of a defined intervention and all
follow-up costs for other medication and health care
interventions in ambulatory, inpatient, and nursing care.
All specialist and GP care, including emergency care,
as well as rehabilitation and physiotherapy, is consid-
ered. Direct non-medical costs include e. g. transporta-
tion costs and additional paid caregiver time.

Directional Test

� One-Sided Test

Directly Observed Treatment

� DOTS

Direct Medical Costs

Definition

Cost for goods and services used in the prevention,
diagnosis, treatment, and rehabilitation of the illness or
disorder in question (e. g., cost for drugs, medical visits,
hospitalization, diagnostic procedures).

Direct Non Medical Costs

Definition

Costs for all other resource use related to the disease
of question (e. g., transportation costs, costs for social
services but no medical cost).

Direct Payments

� Co-payments

Direct Standardization

Definition

Application of the stratum specific rates of each popu-
lation to the number of individuals in the corresponding
stratum in the standard population. This method yields
an adjusted relative risk. The method is called “direct”
because it uses the actual morbidity or mortality rates
of the populations being compared.

Disability

Synonyms

Physical or mental impairment

Definition

Disability is an umbrella term for impairments, activity
limitations or participation restrictions.
Disability is a physical or mental impairment that
occurs at birth or later in life and is not curable. It sub-
stantially limits the condition or duration under which
an average person in the population is able to perform
a major life activity, such as walking, seeing, hearing,
speaking, taking care of oneself, learning or working.
The disability has not only a substantial but also a long
term (at least 12 months) adverse effect on the person’s
ability to participate in the normal every-day life activ-
ities listed above.
According to the World Health Organization, disability
is distinctive from functional impairment and handicap.
While the term Impairment refers to any loss or abnor-
mality of psychological, physiological, or anatomical
structure or function, the term disability refers to any
restriction or lack (resulting from an impairment) of
ability to perform an activity in the manner or within
the range considered normal for a human being. This
definition reflects the idea that to a large extent, disabil-
ity is a social construct. (More information about the
WHO’s definition and classification of disability can be
found at http://www3.who.int/icf/icftemplate.cfm)

http://www3.who.int/icf/icftemplate.cfm
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Disability Adjusted Life Years (DALYs)

Synonyms

Estimate of a population related gender of disease

Definition

Disability adjusted life years (DALYs) for a disease are
“the sum of the years of life lost due to premature mor-
tality (YLL) in the population and the years lost due to
disability (YLD) for incident cases of the health condi-
tion. The DALY is a health gap measure that extends the
concept of potential years of life lost due to premature
death (PYLL) to include equivalent years of ‘healthy’
life lost in states of less than full health, broadly termed
disability”. “The DALY combines in one measure the
time lived with disability and the time lost due to pre-
mature mortality. One DALY can be thought of as one
lost year of ‘healthy’ life and the burden of disease as
a measurement of the gap between current health sta-
tus and an ideal situation where everyone lives into old
age free of disease and disability”. (World Health Orga-
nization, 2007. http://www.who.int/healthinfo/boddaly/
en/index.html)
Traditionally, health liabilities were expressed using
one measure: expected or average number of Years of
Life Lost (YLL). This measure does not take the impact
of disability into account, which can be expressed by
Years Lived with Disability (YLD). DALY can be cal-
culated by taking the sum of these two components, in
a formula: DALY = YLL + YLD. Originally devel-
oped by the World Health Organization, it is becom-
ing increasingly common in the field of occupational
health. DALY can reveal very important things about
a working population’s health.

Disability Compensation

Definition

Disability compensation is a monetary benefit paid
to employees with work-related disability (� Work-
Related Diseases). It means that the disability is the
result of an illness, disease or injury incurred or aggra-
vated while the worker performed his/her working
activities. This benefit is to compensate for a reduction

in quality of life due to work-related disability and to
provide compensation for average impairment in earn-
ings capacity. The term “disability compensation” in
occupational health sometimes refers to the compensa-
tions and benefits (financial and care support, devices,
and modifications that help overcome or remove a dis-
ability, “positive discrimination”, etc.) for significantly
restricted or absent ability caused by or related to occu-
pational or work-related impairments or disorders.
The term disability in a medical sense is often used
to refer to individual functioning, including physical or
sensory impairment, cognitive impairment, and mental
disorders. In social models, the term disability focuses
on the ability of a person to interact with his/her social
environment, as a matter of full integration of individu-
als into society.
The physician’s role in the disability compensation
process depends on whether they are situated inside
or outside the worker’s compensation organization. If
the physician is outside the organization, they will be
involved in the medical treatment and rehabilitation
of the injured or disabled worker and will also fulfill
some of the regulatory requirements of the compen-
sation system, including the filling of required medi-
cal reports on the worker’s condition. Physicians who
are part of the worker’s compensation organization are
usually involved in some aspect of claimant referral for
examination or treatment and medical adjudication of
disability.

Disabled People’s Organizations

Synonyms

DPOs; Organizations of persons with disabilities

Definition

DPOs are involved in the development, implementation
and evaluation of � community based rehabilitation
programs. These organizations already exist in many
countries and often they are formed by parents of chil-
dren with disabilities. The goal of DPOs is to address
more people with disabilities and to actively represent
them. The key roles of DPOs include the education
and training of people with disabilities. Thus, disabled
people and their families should get a detailed under-
standing of their rights and the role of DPOs in acting

http://www.who.int/healthinfo/boddaly/en/index.html
http://www.who.int/healthinfo/boddaly/en/index.html
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as advocates to ensure that these rights are enforced.
As disabled people in rural areas and in poor urban
areas are not well represented in DPOs, there is an
increasing need to encourage people in all areas and all
socio-economic groups to form DPOs. There are two
types of DPOs: cross-disability organizations and sin-
gle-disability organizations. Cross-disability organiza-
tions represent people with any kind of disability, sin-
gle-disability organizations represent individuals with
a disability related to a specific impairment, e. g. seeing
or hearing.

Disaster

Definition

A disaster is a serious disruption of the function of
society, causing widespread human, material or envi-
ronmental losses that exceed the ability of the affected
society to cope using only its own resources.

Disaster Aftermath
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Introduction

A disaster (catastrophe) can be interpreted as event that
causes great destruction/damage and human suffering.
The term literally means – ill-starred event, i. e. misfor-
tune, bad luck. A disastrous event may hit anywhere at
any time. It may build up over time or strike sudden-
ly. A notion of risk embraces a possibility (chance or
degree of probability) of such an adverse event.
We are living with hazards and risks of natural and
man-made disasters which may cause severe human
and material damage. They may seriously, and in
an adverse way, affect life, livelihood, and property,
possibly resulting in permanent changes to human
societies and the environment. Disasters may exacer-

bate vulnerable conditions and exceed individuals’ and
communities’ means to survive and thrive. Even if in
the 20th century the health care has become effec-
tive and the average length of life and health sta-
tus have dramatically improved, disasters continue to
cause adverse, and severe, health-related effects and
may challenge the existing public health and health care
systems. Therefore, priorities of basic public health pro-
grams include maintaining the expertise and the infras-
tructure to address large disasters, to respond rapid-
ly to urgent needs. Modern societies are not prepared
for extreme disasters, which are far beyond our plan-
ning and design assumptions. Despite developments in
technology and high expenditures on disaster mitiga-
tion works, the occurrence of disasters and the severity
of their impact, with accompanying hardship and mate-
rial damage, have not decreased in general.

Hazards, Natural

Natural disasters are determined by the presence of
destructive elements (e. g. volcanic lava, earthquake
force, fire, snow, mud, heat, cold, strong wind, abun-
dant water, or lack of water) in vulnerable places with
a high damage potential. Since the dawn of civilization,
natural disasters have jeopardized people and their set-
tlements (� hazards, natural).
There are several generating mechanisms of natural dis-
asters, such as: earthquake, volcano eruption, tsunami,
storm, flood, drought, wild fire, landslide, avalanche,
extreme heat wave, cold winter weather, blizzard, mete-
orite fall. The probability of occurrence of a severe dis-
aster in each of these categories depends on the geo-
graphical location.
Disasters are getting more frequent in the more over-
populated world, with busy traffic. In many areas of
the globe, natural disasters have recently become more
destructive, causing material damage costing tens of
billions of dollars as well as human damage with tens
of thousands of fatalities annually. In particular, catas-
trophic weather events have exhibited a rapid upward
trend: average annual material damage, in inflation-
adjusted monetary units, increased tenfold between the
1950s and the 1990s. Many people, a large proportion
of the human population, experience a traumatic disas-
ter.
Material damage, caused by natural disasters, has been
increasing over time, for a number of reasons, but

http://en.wikipedia.org/wiki/Life
http://en.wikipedia.org/wiki/Property
http://en.wikipedia.org/wiki/Society
http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Vulnerable
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mainly due to an increase in exposure. For instance,
humans have massively encroached flood-endangered
areas by developing floodplains and coasts, and increas-
ing damage potential by the build-up of populations and
wealth in flood-prone areas. Urban squatting accompa-
nies high vulnerability to flooding. Also, urbanization
of many watersheds has adversely influenced flood haz-
ard. Increase in the portion of impervious area (roofs,
yards, roads, pavements, parking lots, etc.), reduction
of storage, e. g. by the loss of natural inundation areas
(lakes, wetlands, flood plains), deforestation and regu-
lation of watercourses result in faster and higher max-
imum river flow (water level) generated by intensive
precipitation. Nowadays, less extreme rain (compared
with the past) may lead to a serious flooding disaster. In
mountainous areas, developments extending into hilly
slopes, are endangered with landslides and debris flows,
triggered by intense rains.
There have been many large natural disasters, which
caused immense human and economic damage. Near-
ly every week, natural disasters, occurring somewhere
in the “global village”, are reported by the media.
Many people have died of hunger caused by drought-
and flood-related famines. For example, during, and
after, the 1931 floods in China, the death toll was
up to 3.7 million, according to some sources (con-
flicting estimates). Hundreds of thousands of fatali-
ties were caused by cyclones (e. g. in the Bay of Ben-
gal), tsunamis, and earthquakes. About 500,000 people
drowned (and 100,000 were missing) during a coastal
storm surge caused by the Bhola cyclone in East
Pakistan and Bangladesh in November 1970, while
another cyclone killed nearly 140,000 in Bangladesh in
April 1991.
The tsunami disaster in December 2004, triggered by an
earthquake (Richter magnitude 9.0 to 9.3) in the seabed
off the Indonesian island of Sumatra, was unique in
encompassing a very large area from Indonesia to
Africa, including numerous resorts packed with for-
eign Christmas holiday tourists. The number of dead
and missing has been evaluated at about 230,000 and
the number of displaced at nearly 1.7 million. The
height of tsunami waves reached 30 meters. The fur-
thest recorded tsunami-caused death occurred in Port
Elisabeth (South Africa), i. e. 8000 km away from the
epicenter.
The Great Kantō earthquake devastated Tokyo (Japan)
in September 1923, killing 100,000–150,000 peo-

ple. A more recent, Tangshan earthquake in China
(July 1976) caused the death toll of over 240,000.
On 1 November 1755, an earthquake cum resultant
fires devastated Lisbon, causing 15,000–40,000 fatali-
ties.
Heat wave events are associated with marked short-
term increases in mortality. In August 2003, a heat wave
in Western and Central Europe caused between 27,000
and 40,000 excess deaths, while the death toll of a heat
wave in the summer of 1980 in the United States was
between 1250 and 10,000.
Tens of thousands of people were killed by single vol-
canic eruptions, such as the Nevado del Ruiz volcano
in Armero, Colombia (November, 1985), with the death
toll of 23,000–25,000. A large number of fatalities have
been caused by landslides (e. g. 20,000 were killed in
Peru in 1970), avalanches (10,000 fatalities in Tirol,
Austria, in 1916) and blizzards, killing over 300 peo-
ple in one day in November 1950 in the Eastern United
States.
Disaster events, which cause highest economic loss-
es, are not necessarily the main killers. The costliest
ever disaster was Hurricane Katrina in the United States
(August 2005), with – according to some estimates – up
to 300 billion US $ in direct damage and 1 trillion US $
in total (i. e. including indirect) damage. Estimates of
the death toll vary between 1,600 and 5,000. The mate-
rial damage of the Kobe earthquake (Japan) in January
1995 was about 100 billion US $ (with over 5000 lives
lost), while the material damage tag of the 1998 floods
in China exceeded 30 billion US $ (and over 3600 fatal-
ities).
According to some definitions, epidemics also belong
in the category of natural disasters. It is estimated that in
the 14th century, pest and famine killed 75 million peo-
ple in Europe. In 1918–1919, the (pandemic) epidemic
of Spanish flu killed 25–30 million. More recently, the
widely-spread infectious disease HIV/AIDS consider-
ably challenged the public health care systems, world-
wide. However, epidemics are not considered in the
present field material.
Analysis of data for individual destructive flood events
worldwide led to a finding that, in general, the ratio of
material losses to number of fatalities grows with the
wealth level measured by the GNP per capita of a coun-
try. That is, more wealthy countries are more success-
ful in saving lives, while material damages cannot be
avoided.
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Hazards, Technological

The active presence of the fast growing population has
added new hazard dimensions in the ever more crowded
world. It is estimated that 7–8% of people who have
ever lived on Earth are living right now. A category of
man-made disasters has emerged. Also, in many areas,
people have become more vulnerable to some natural
disasters (� hazards, technological).
Man-made disasters can be caused by accidents – unfor-
tunate, undesirable, unplanned and unforeseen events;
which may, or may not, result from carelessness or
ignorance. Accidents trigger loss, injury, or death which
may not be due to any fault or misconduct on the part
of adversely affected people.
Man-made disasters can be classified into a number
of categories, e. g. disasters related to human produc-
tion activities: mining disasters, industrial disasters,
chemical accidents, nuclear accidents. Numerous man-
made disasters are related to transport, dam breaks, oil
spills, explosion or fire disasters, and terrorist attacks.
One special category of man-made disasters are wars,
including the two World Wars in the 20th century, with
a legacy of hundreds of millions of victims – dead and
wounded, and immense human suffering. Mismanage-
ment-related disasters constitute a special category. The
enforcement of the communist system (collectivization
of agriculture) is to be blamed, at least partly, for large
famines in the ex-USSR that killed millions of people.
Many catastrophes are related to transport: ship or fer-
ry, rail, car or bus, and plane disasters. The sinking of
the Titanic in April 1912 caused over 1500 fatalities. In
Poland, road traffic accidents during a single weekend
may kill more people than floods over decades.
The terrorist attacks on 11 September 2001 were an
“innovative” intentional mass killing. Passenger jets
with many people onboard, fully fueled, were tak-
en over by terrorists who crashed them against most
important buildings with very high damage potential.
The death toll of the terrorist attack on 9/11 exceed-
ed 3000.
Man-made disasters in the 20th century, with consider-
able human health consequences, included the Bhopal
disaster in 1984 (7000 fatalities), the mercury poison-
ing in Minamata, Japan, and the Itaiitai disease, due
to cadmium poisoning, in Japan. Disasters in nuclear
power plants – the Three Mile Island and Chernobyl
accidents – were another category. Among the disas-

trous oil spills in the last decades were the catastrophes
of Amoco Cadiz and Exxon Valdez, and, above all, the
oil spill and oil fires generated by Saddam Hussein in
Kuwait. One of the widely known man-made environ-
mental catastrophes, resulting from mismanagement of
water resources, has been the shrinking of the area and
volume of the Aral Sea.
In China, a dam on the River Huang He was blown up
in order to halt the Japanese invasion. The dam break
caused several hundred thousand fatalities. A large
mining disaster in Honkeiko (China) in 1942 caused
1549 fatalities, while explosions in Greece in 1856
killed about 4000 people. A large fire in Sandoz works
in 1986 caused inflow of 30 tons of mercury pesticides
into the Rhine, which devastated life in the river. In
1989, in Asha, Ufa, Bashkiria, USSR, over 500 people
were killed by explosion and fire caused by leakage in
a long distance pipeline and sparks from passing trains.

Physical, Environmental
and Social Aspects of Disasters

The socio-economic consequences of a disaster are rep-
resented, in an aggregate way, by number of fatali-
ties and the aggregate economic damage. Disasters kill
and wound people, ruin their livelihoods and prospects,
and destroy property. There is a lot of disaster-relat-
ed suffering (e. g. due to loss of dear ones, disaster-
related starvation, being wounded), morbidity, hard-
ship, stress, and feelings of helplessness and humilia-
tion. The accustomed sense of security disappears.
In the disaster aftermath, a new image of the community
emerges. Municipalities, which functioned very well in
normal conditions, may fail completely when disaster
strikes. Urban areas in the developed world temporari-
ly lose their modern infrastructure and are downgraded
below the level of rural Third World communities.
Towns destroyed by an earthquake may turn into a sea
of rubble, large dumping sites with disordered remnants
of human infrastructure and belongings, and human
bodies (or parts thereof). The landscape can be contam-
inated by floating fuel oil, animal carcasses, and other
toxic debris.
Consequences of disasters can be divided into direct
ones (caused directly by disasters) and indirect ones,
which may occur over a longer period of time (e. g. even
years after a nuclear accident). Detection of changes
in time series of health-related indices and attribu-
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tion of the changes (e. g. to a disastrous event) are
very difficult. Even identification of “disaster-related
deaths” (additional or excess deaths) in a region devas-
tated by a disaster causes considerable methodological
problems.
As a rule, after a major disaster, buildings are damaged
(in some areas, nearly every home is destroyed e. g.
totally ruined, or deprived of windows, roofs and walls)
or rendered unsafe. Utilities are discontinued. There is
no electricity or safe water, food supplies are spoiled,
cars are disabled or destroyed. There is significant dam-
age to the infrastructure including roads, railways, and
bridges, health clinics and hospitals, schools and pub-
lic buildings, levees, industrial installations, irrigation
channels, affecting large cropland. There is vast dam-
age to personal property. Some people’s only remain-
ing possessions are the clothes on their backs. Survivors
leave their communities for the relative safety of dis-
placement camps.
Since disasters ruin the domiciles of many of those
evacuated, homelessness becomes a problem. Disas-
ters paralyze social systems. Many businesses are dam-
aged, and all are closed in the immediate aftermath.
There is a loss of many jobs, some of which may disap-
pear permanently. Yet, reconstruction creates an emerg-
ing opportunity for employment, economic growth, and
better disaster preparedness.
Typical conveniences such as immediate repair of
a downed power line, mail delivery, or a function-
ing public phone cell or an automatic teller machine
become difficult to access. Some residents may endure
without a roof or a cooked meal for months.
In some cases disasters may lead to mobilization of
dangerous chemicals from storage or remobilization
of chemicals already present in the environment, e. g.
pesticides. Hazards may be greater when industrial or
agricultural land adjoining residential land is affect-
ed. Increases in population density and accelerating
industrial development in areas subject to natural dis-
asters increase the probability of future disasters and
the potential for massive human exposure to hazardous
materials released during disasters (� physical, envi-
ronmental and social aspects of disasters).

Human Health Aspects of Disasters

Even if disasters are not commonly perceived as pub-
lic health events, they do clearly lead to the deteriora-

tion of human health over vast disaster-affected areas
(� human health aspects of disasters).
Direct health-related impacts of disasters are: deaths,
injuries, communicable diseases and mental health
problems. Health effects may result from unsafe or
unhealthy conditions (lack of safe drinking water,
spoiled food supplies) following the disastrous event.
Indirect effects arise through economic disruption,
infrastructure damage and population displacement.
There are short-term health effects (injuries, stress
associated with disaster) and long-term health con-
sequences – psychiatric disorders, depression, anxi-
ety, substance abuse, functional disabilities, domestic
violence.
Life-threatening situations may arise, e. g. in elderly
and lonely people with severe health problems who are
trapped and abandoned in their homes.
Population displacement following disasters leads to
increases in communicable diseases resulting from
over-crowding, lack of clean water and shelter and poor
nutritional status. Due to the very large number of peo-
ple that may be affected, malnutrition and famine trig-
gered by disastrous events may be among the most
important consequences of a natural disaster, and may
outnumber the direct fatalities.
In areas hit by a disaster with no evacuation warning,
the hardship can be even more intense. Families spend
nights huddled together in places they believe to be rel-
atively “safe”.
Disasters test the integrity of water supply systems and
increase the risk of outbreaks of water-borne diseases.
The impacts of disasters are particularly severe in less
developed areas, featuring environmental degradation,
and in communities lacking basic public infrastruc-
ture. Populations with poor sanitation infrastructure
and a high burden of infectious disease, often experi-
ence increased rates of diarrhoeal diseases after disaster
events. Post-disaster increases in cholera and typhoid
have been reported. After some disasters in less devel-
oped countries, such as the 2004 tsunami, there was
a fair possibility of the outbreak of diseases caused
by polluted drinking water and risk of communicable
diseases.
There has been vast evidence of disaster impacts on
mental health. The prolonged impairment from com-
mon mental disorders (anxiety and depression) may be
considerable. Depending on how much destruction and
death they witness during a catastrophe, some survivors



D

Disaster Aftermath 273

suffer from post-traumatic stress disorder (PTSD), the
same disorder that afflicts combat veterans. It is a psy-
chological damage that develops after a traumatic expe-
rience and is almost always a delayed reaction to the
trauma. Symptoms might appear soon after the event,
but they might not surface until several months or even
years have passed.
Among the symptoms of PTSD are vanished sense
of security, fear of another calamity, hyper vigi-
lance, fatigue, poor concentration, feeling nervous or
tense, depression, anxiety/stress, and somatic experi-
ences (sleep disturbances, appetite difficulties, etc.).
They are expected reactions because of PTSD and the
changed life circumstances in which many individu-
als find themselves. Dealing with joblessness, loss of
a home, the inconvenience of extensive repairs, or radi-
cally transformed neighborhoods, people get into a state
of shock and their rational thinking processes fail to
function normally.
Those, who experience disasters, are prone to severe
stress. Children suffer ongoing nightmares. They often
cling to their parents and refuse to go to school. And
those who do attend school after a traumatic event –
even those who typically are well-behaved – develop
discipline problems.
Health impacts of disasters also fall under the categories
of medically unexplained physical symptoms (MUPS)
and functional somatic syndromes (FSS).
Many survivors of a disaster have two life-changing
experiences. First, they endure the trauma itself (e. g.
seeing floodwaters sweep away their homes or watch-
ing gale-force winds destroy their neighborhoods, or
witnessing a sudden death of their dear ones), which
might undermine (even irreparably) their sense of secu-
rity and their ability to cope with life’s problems. Then,
they may face ongoing disorder in their day-to-day
lives.

Vulnerability Concerns

Disasters often happen in environments where distress
is already present. Certain populations can be identi-
fied as being particularly at risk during disasters. Those
unprepared for change have no economic resiliency,
and lack a secure support system. Hence they are pre-
disposed to a complicated recovery. Vulnerable groups
include the elderly, those of lower socio-economic sta-

tus, transients, and the unemployed (� vulnerability
concerns).
Impacts of natural disasters are not evenly distribut-
ed, either in relation to income status, age, or gender.
Poorer communities are more likely to live in flood-
prone areas. Low-income and high-density populations
in low-lying coastal regions experience a high burden
from weather disasters.
Also the benefits of rescue and recovery aid are not
evenly distributed. After a disaster in the south of the
USA, when trailers were provided to hurricane victims,
one had to be a head of household and to have provided
the correct documentation in order to benefit. In an area
where many live in extended family and shared rent sit-
uations and some are illiterate or speak only Spanish,
a number of people were unable to benefit from or nego-
tiate the available aid system.
In many disaster areas in the south of the USA low-
income individuals are numerous, including a migrant
worker population consisting predominantly of recently
arrived Central American and Mexican citizens. There
is also a high unemployment rate. Transients are attract-
ed by the warm weather, which is also a factor explain-
ing the area’s high proportion of retirees. Many resi-
dents came from somewhere else – illegal immigrants,
unskilled laborers, and elderly widows and widowers.
Some areas in the south of the USA (e. g. Florida) have
a disproportionate number of individuals with little or
no support systems.
Many families are reluctant to evacuate and leave the
remains of their homes (some being afraid of looting).
Many do not have the money to move from their dam-
aged apartments.
Disasters affect women and men differently. As shown
by the 2004 Asian tsunami, male survivors outnum-
ber females. The differences apply to exposure to risk,
risk perception; preparedness behavior, warning com-
munication and response (e. g. Muslim women staying
at home in the absence of their husbands may ignore
warnings); and ultimately to recovery and reconstruc-
tion. Gender interacts with race, income level, social
class, and access to resources in the experience of dis-
aster. Women are the providers of child care, which
may put them at greater risk during and following
a disaster. They may have limited mobility, restricted
access to resources, and may be subject to social isola-
tion.
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Mitigation Strategies

Disaster mitigation can be defined in several ways, for
instance as taking measures in advance of a hazardous
event (emergency or disaster) which are aimed at pre-
venting disasters from occurring or (more commonly)
reducing the adverse effects of disasters on society and
environment. This can be achieved by reducing the vul-
nerability of communities to the hazard, or by chang-
ing the environment in which hazards and communities
interact.
A rigorous and systematic risk management process
helps communities to identify the most cost-effective
disaster mitigation strategy – a combination of mea-
sures for the range of risks which they face. The plan
of action for disaster mitigation reflects priorities deter-
mined by the community and stakeholders.
In some countries, a national framework for mitiga-
tion exists for the whole country, with the goal of
improving the disaster mitigation system and reducing
adverse personal, social, economic and environmental
impacts of disaster. The process of building the disas-
ter mitigation strategy may include establishing land-
use planning (zoning), taking into account hazards in
the building codes, developing emergency prepared-
ness systems, preparing and disseminating guidelines
for natural hazards, and raising awareness. Cost-effect
considerations are important, i. e. examining the costs
of natural disasters, and the benefits of disaster mitiga-
tion.
If the occurrence of natural disasters is spatially restrict-
ed (e. g. in flood-prone areas), three � mitigation strate-
gies come about: protect, accommodate, or retreat. One
may try to protect as far as feasible in the cost-benefit
sense – it may not be financially feasible to offer a very
expensive protection to a small community with low
damage potential. Accommodating disasters means liv-
ing with disasters rather than hopelessly trying to avoid
them at very high cost. Finally, retreat can be interpret-
ed as a permanent relocation of inhabitants of unsafe
areas.
Important discussion of flood protection strategy dates
back to the mid-19th century USA, when the Congress
decided to embank the Mississippi river in a single
channel isolated from its floodplain. This decision has
largely influenced flood protection policy in the USA
and elsewhere, leading to transformation of rivers and
reduction of wetlands. In 1936, the US federal gov-

ernment assumed primary responsibility for flood dam-
age reduction across the nation and over the next
decades embarked on a multi-billion program of struc-
tural defenses. Yet, despite the dedicated long-term
effort and high investments, the flood risk has not been
eradicated, and never will be.
The process of building the flood preparedness sys-
tem may include some, or all, of the following com-
ponents:
• Flood risk assessment and mapping, conveying valu-

able spatial message. (Yet, in a number of cases, such
maps, commissioned by authorities, have not been
disseminated – due to the likely consequences for
the property market, being unbearable to the ruling
powers.)

• Rigorous implementation of zoning – land use man-
agement to limit the use of floodplains for the site of
vulnerable elements (including human settlements,
industrial infrastructure, etc.).

• Relocation of riparian inhabitants and structures out
of the floodplain.

• Raising awareness of the floodplain communities.
• Building an effective and reliable flood forecasting

and warning system.
• Engineering of structures in the floodplain to with-

stand flood forces (dikes, flood walls with opening
barriers, dams, storm water drainage systems).

• Adaptation of building codes, e. g. building design
to elevate floor levels, use of flood-resistant build-
ing materials (water resistant materials, waterproof
seals, strong foundations), placement of storage and
sleeping areas high off the ground.

• Development of system of flood insurance.
• Development of preparedness system for the case

when the existing structural defenses (e. g. dikes)
will not be able to restrain the flood waters, flood
evacuation preparedness including identifying shel-
ters, preparing boats and rescue equipment; emer-
gency plans with clear division of competencies and
responsibilities of agencies.

• Awareness raising, creating a flood preparedness cul-
ture.

• Watershed management, storing as much water as
possible (according to “catch water where it falls”
principle).

Mitigation of (preparedness system to) other natural
disasters include essentially similar types of compo-
nents as in the flood preparedness example above,
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aimed at weakening the load and strengthening the sys-
tem resistance.
In an earthquake preparedness system, it is necessary
to improve the resistance of the system by seismic zon-
ing. Land-use management should reduce development
in geological areas known to amplify ground vibrations,
e. g. alluvial soils, reclaimed land. Upgrading structural
design is needed, by engineering of structures to with-
stand vibration forces; compliance with seismic build-
ing codes, enforcement of generally higher standards
of construction; and adequately high design standards
for important buildings; and strengthening of existing
buildings (retrofitting).
In the gale-wind preparedness system, land-use man-
agement can improve protection from wind, e. g. by
planting of windbreaks. One can considerably improve
the system resistance by engineering structures to with-
stand wind forces; siting of buildings on leeward side
of hillsides; adapting wind-load parameter in build-
ing codes; good quality construction of wind-resistant
buildings; adequate securing of elements which could
be blown away or cause damage; trimming of tree
branches and cleaning of gutters. It is necessary to
develop severe-weather forecasting and warning sys-
tems, to raise community risk awareness, and to provide
safety shelters and evacuation plans.
Also a system for wild fire mitigation includes mea-
sures to constrain the wild fire (planting of fire-resis-
tant vegetation and wild fire breaks) and to improve
the system resistance. The latter category includes zon-
ing (land use management to limit development in high
wild fire risk areas); appropriate siting of structures
(away from the top of slopes/ridges); building codes
for fire hazards; fire resistant building materials; remov-
ing wild fire ‘fuel’ (rubbish, branches, leaf litter) from
around house and gutters; secure storage of flammable
materials (fuel, wood, paint). Development of a fire
weather warning systems and improvement of com-
munity awareness of wild-fire risk is necessary. A fire
evacuation plan should be in place, and sufficient water
supply, hoses and protective clothing should be avail-
able.
Natural and man-made disasters can be considered in
the sustainability context. On the one hand, they destroy
human heritage and jeopardize sustainable develop-
ment (whose one definition refers to “non-decreasing
quality of life”). On the other hand, following the most
common interpretation of sustainable development, one

should not choose such disaster protection policies that
could be rated by future generations as inappropriate
options of defense. This is how several large structural
flood defenses are often looked upon.
Definitely, changes leading to aggravating flood risk
are perceived as negative. In some locations, people
regret that levees have been built and low-lying areas
developed. Now, the issue of river renaturalization may
come about. Some large reservoirs, whose construction
required inundation of large areas and/or displacement
of a high number of people, do not match the princi-
ples of sustainable development. Studies on decommis-
sioning reservoirs are being made and in a few cases
decommissioning has taken place. When looking back
into past developments, one often finds one-sided argu-
ments supporting a decision on flood protection strate-
gy, with important aspects ignored. This was, on the one
hand, due to lack of knowledge and understanding and,
on the other hand, due to the fact that value judgments
have changed with time.

Disaster Response

� Disaster response includes strengthening of the pro-
tection measures (e. g. strengthening and heightening
of levees), as relevant and necessary, and undertak-
ing actions to reduce human and material damage.
This includes providing assistance to affected peo-
ple (with evacuation or without evacuation). Disaster
response deals with a situation of active crisis involv-
ing numerous people, who present multiple survival
needs, therein basic needs (safe water, housing/shelter,
hygiene), and health and medical needs (medical atten-
tion, care of special medical conditions – diabetes,
epilepsy, temporary hospitals and pharmacies). Also
mental health needs attention, in particular, post-trau-
matic stress disorder (PTSD) and child and spouse
abuse. In the disaster-affected environment, many of the
normal helping agencies are not able to deliver services
to their clients. Emergency assistance includes provid-
ing safe water, food, shelter, medical supplies, blood
and blood products, first aid, clothing, fixed/mobile
feeding stations, cleaning supplies, emergency trans-
portation, home repairs, household items, etc.
If a forecasting-warning-response system is in place, it
may be possible to evacuate people from endangered
areas and relocate them to temporary shelters (e. g. in
school buildings), where they should be taken care of
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by rescue workers, who provide them with safe water,
warm food, blankets and clothing, and psychological
support, which may be necessary over a longer time. In
displaced families (temporarily or permanently), chil-
dren suffer the stress of having lost a home, a neigh-
borhood, friends, a pet, and a way of life, being in
a strange environment (possibly moving in with family
members into overcrowded living quarters) and a new
school. Some adults, who keep their jobs, may expe-
rience longer commutes to work with increasing fuel
costs, repairs, and stress.
Disaster response includes a system to share relevant
and reliable information, to dispel hysteria and rumor,
and to offer support, counseling, and referrals to those
in need, to inform, assist, and calm the public. The
disaster-affected community seeks disaster informa-
tion, becoming almost addicted to TV coverage of the
disaster and its management. Local television and radio
stations provide useful information on how to obtain
food and water, rebuilding material, and medical assis-
tance, etc. The media become daily human resource
guides.
Schools reopen with improvised schedules and scarce
instructional materials. Though possibly damaged,
schools are indeed islands in a sea of confusion and
turmoil, and symbols of hope for the community. The
ringing of the school bell becomes an early, and wel-
come, sign of getting back to normal.
Disaster heightens awareness of many chronic but
ignored problems, such as poverty, unemployment
and homelessness, which may have been politically
unpalatable. However, since a disaster leaves many
middle-class people homeless, the definition of home-
lessness changes in public perceptions. The sight of
families with small children with no place to go con-
vinces many of the need for an organized response.

Recovery Strategies

� Recovery strategies should make it possible to gradu-
ally re-establish order and continuity, build life support
systems, and livelihoods. This means much more than
just rebuilding houses.
In the disaster aftermath, a decision has to be made as
to whether the strategy of retreat is feasible and advan-
tageous. In some disaster sites, wrecked houses are not
leveled to the ground. By staying there, the memory of
the disaster is kept alive. If destruction is beyond repair,

then evacuees have no place to come back to. They
permanently move away from the area and the area is
abandoned. Some former housing complexes consist of
roofless, derelict buildings and piles of unidentifiable
wreckage. History provides well known cases of disap-
pearing settlements after a disaster, e. g. after the erup-
tion of Vesuvius which destroyed Stabies, Herculanum,
and Pompei on 23 August 79.
After the 1755 Lisbon disaster, Marquis de Pombal led
the recovery action based on the three principal tasks,
formulated as follows: to take care of survivors, to bury
the dead and to rebuild the city. In general, none of these
tasks is easy in a post-disaster landscape.
Early responses to traumatic disaster events are focused
on providing concrete help, food and drinking water,
warmth, shelter, and medical assistance (cum psycho-
logical help) to survivors. Normal health care systems
are not functioning, yet the needs can be very serious.
In the case of the 2004 tsunami, it was necessary to
rescue survivors, trying to care for millions of home-
less, increasingly threatened by disease amid the rotting
corpses. It was necessary to treat specific syndromes
such as acute stress disorder, depression, and other anx-
iety disorders.
After the 2004 tsunami it was not easy to bury the dead.
There were not enough body bags and there were not
enough coffins and those available were too small for
the bloated bodies of foreigners.
When the decision to rebuild is made, masses of refuse,
composed of remains of human property have to be
removed to landfills. The homeless family problem has
to be addressed, e. g. by establishing a tent city (climate
permitting), including day care, job counseling, and
mental health assistance. Services, such as water, sani-
tation, electricity, gas, telephone, transportation, postal
service, legal services have to be re-established. It is
necessary to help people recover their livelihoods, e. g.
via temporary employment, to secure money flow and
financial support.
A post-disaster recovery creates a unique opportunity
to build better. After a disaster, the building codes are
carefully examined and strengthened and new housing
is monitored and inspected far more stringently, and
developers are more accountable. This is unlike before
the disaster, when many areas may have experienced
rapid, unplanned growth. Disasters unveil many cas-
es of poor workmanship, use of cheap materials, and
temporary fixes. Structures may not have met build-
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ing codes (e. g. use of plastic straps attaching roofs to
walls).
In the disaster aftermath, when the shelters close, the
tent cities fold, the media spotlights turn off, and high-
rank decision makers leave and go back to their time-
consuming routine duties, continuation of assistance to
disaster survivors is less spectacular, but badly need-
ed. There may be little available housing for the dis-
placed. Rents skyrocket, with landlords taking advan-
tage of a scarce market. For a long time, a large number
of inhabitants may live in substandard or even unsafe
housing. The economic recovery can be sluggish. With
many jobs lost and many small businesses destroyed
or relocated, unemployment remains a critical con-
cern. There is a need for long-term medical assistance,
including mental health, and health monitoring.
The solidarity and altruism of individuals and groups
has been crucial for recovery efforts. For instance, ad-
hoc aid organizations are formed that do home repair
for the uninsured and provide legal or medical advice.
Joint initiatives arise to deal with the overwhelming
task of moving toward recovery and becoming better
prepared for the next disaster.

Emergency Preparedness

In general, much of responses to extreme disasters used
to be a result of trial and error, and adhockery. The
imminent stress and disorganization in the early after-
math makes it clear that adequate preparation before the
disaster is critical.
Since a disaster protection system guaranteeing abso-
lute safety is an illusion, a change of paradigm is need-
ed. It is necessary to live with the awareness of the pos-
sibility of disasters and to accommodate them, rather
than to try, in vain, to eradicate them. Extreme hazards,
which exceed the design values assumed for building
the preparedness system, may happen. Disaster mitiga-
tion systems do not provide a complete, 100%, safety.
Hence, there is a need for plans of � emergency pre-
paredness for rare, but not impossible, events exceed-
ing the planning/design conditions. Extreme hazards,
which the existing state of preparedness cannot meet,
can be realistic. For instance, a levee may protect ripar-
ian populations from a 50-year flood, so that no damage
is involved when such an event occurs, however, a plan
should be in place which could be used if a 1000-year
flood arrives and the levee breaks.

Creating a culture of preparedness is needed for the
entire nation. It must build a sense of shared responsi-
bility among individuals, communities, the private sec-
tor, NGOs, faith-based groups, and federal, state, and
local governments. Initiative and innovation must be
recognized and rewarded at all levels. Individuals must
play a central role in preparing themselves and their
families for emergencies.
In France, emergency preparedness includes prepara-
tion of maps of the hazards, from which land-use regu-
lations are issued; and plans for emergency and rescue.
Hurricane Katrina and the subsequent sustained flood-
ing of New Orleans was a deadly reminder that the
USA can and must do better in responding to emer-
gencies. The disaster exposed significant flaws in the
national preparedness for catastrophic events and the
capacity to respond to them. The USA proved not to be
as prepared as it should be at all levels: federal, state,
local, community, and individual. The government felt
obliged to re-examine how to address the full range of
potential catastrophic events – both natural and man-
made.
President Bush made clear that the federal US govern-
ment would learn the lessons of Hurricane Katrina so
that the nation can make the necessary changes to be
“better prepared for any challenge of nature, or act of
evil men, that could threaten people.”
The emergency system preparedness should be in place
prior to a disaster strike. Among the actions needed are
such as the following ones, foreseen in the US as a part
of lessons learnt from Katrina:

• ensuring that relevant federal, state, and local deci-
sion-makers are working together and in close prox-
imity to one another in the event of a disaster;

• ensuring situational awareness by establishing rapid
deployable communications;

• clear and non-ambiguous distribution of tasks and
responsibilities; embedding a single point of contact
to enhance coordination of military resources sup-
porting the response;

• identifying and developing rosters of federal, state,
and local government personnel who are prepared to
assist in disaster relief;

• employing adequate technology to update and uti-
lize the national emergency alert system in order to
provide the public with advanced notification of and
instruction for disasters and emergencies;



278 Disaster Aftermath

• enhancing the mechanism for providing federal
funds to states for preparations upon warning of an
imminent emergency;

• improving the delivery of assistance to disaster vic-
tims by streamlining registration, expediting eligibil-
ity decisions, tracking movements of displaced vic-
tims, and incorporating safeguards against fraud; and

• reviewing state evacuation plans and essential emer-
gency services;

• checking if there are adequate help lines, offering
information and advice in case of a disaster.

Advanced technologies must be leveraged to win
the war on natural disasters. Advanced systems like
infrared sensors, scanners can be mounted on heli-
copters and unmanned aerial vehicles and can help find
trapped people. New radarscopes and sensors can be
used on robots, which can sense a human being inside
a building through 30 cm of concrete and 15 m beyond
and can even sense breathing; after someone is dis-
covered in the initial cleanup, the rescue teams can be
called to the specific location.
Resiliency and backup services form a key part of dis-
aster recovery. Network resiliency makes it possible
to recover from a network failure or issue related to
a disaster. A high availability network design is often
the foundation for disaster recovery. Handling a crisis
effectively could save lives and much money just as
dealing with it ineffectively could do the opposite. And
while a well managed crisis often enhances the organi-
zation’s reputation, a poorly managed one can not only
damage the reputation but also open the organization up
to costly litigation.

Health Warning Systems

� Health warning systems, based on forecasting
extreme weather and floods, help to protect life
and health, and property and enhance the national
economies. Some such systems have been in place, and
others are being envisaged.
In the United States, excessive heat is the main weather-
related killer, causing more fatalities in an average year
than floods, strong winds (tornadoes and hurricanes),
lightning, and winter events (storms and extreme cold
spells). During an average summer, there are over
a thousand excess deaths in the USA, which could be
attributed to heat. If deaths by heart attacks, strokes or
respiratory illness are above normal during a heat wave,

they could be considered heat-related deaths, even if
they may not be treated as such by a medical examiner.
People living in cities with strong summer weather vari-
ability have the strongest weather-mortality relation-
ship. They are not adapted to extremely hot weather,
which is infrequent and occurs irregularly. The number
of deaths reported during an intense hot spell is higher
in such cities than in many tropical (hence always hot)
cities. Early season heat waves can cause higher mor-
tality, because people better acclimatize to the heat as
the hot season continues.
There has been a considerable progress in the design
and implementation of health warning systems in the
USA, established to reduce effects of weather extremes
as well as for the seasonal predictions of infectious dis-
eases. Warning systems are being developed to permit
urban health agencies and local meteorological offices
to issue advice to the public if a dangerous heat wave
is imminent. The National Weather Service (NWS) of
the National Oceanic and Atmospheric Administration
(NOAA) in the United States provides advance notice
(with forecast capability of five days) of extreme heat
events for the protection of life and health, based on
a single heat index value derived from temperature and
humidity. The excessive heat warning program started
in Philadelphia and is currently functioning in 14 cities.
A custom-made system is developed for each city,
based on specific conditions of meteorology of each
urban area, as well as urban structure and demography.
The NWS is developing a plan to expand a heat/health
warning system to each of over 70 large US municipal-
ities, with population exceeding 500,000. The system
initiated in Philadelphia is now becoming a worldwide
model for heat forecasting and collaborative attempts
to construct heat/health warning systems for vulnera-
ble large cities around the world have been undertak-
en in three continents: North America, Europe, and
Asia.
The situation which arose in France in August 2003
showed that the death toll of the heat wave was not
foreseen and detected only belatedly; health author-
ities were overwhelmed by the influx of patients,
retirees’ houses had no space-cooling environment, and
the number of deaths exceeded the working capaci-
ty of undertakers and crematoria. This lesson demon-
strates the need for establishing health and environment
surveillance, and heat wave forecasting and warning.
Air conditioning in retirees’ homes proved efficient (yet
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very energy-consuming, hence contributing to enhance-
ment of the greenhouse effect and global warming).
The World Meteorological Organization (WMO) devel-
ops a number of global products and services rel-
evant to natural disaster management. For example,
the WMO Tropical Cyclone Programme monitors all
tropical cyclones around the globe from their early
stages of formation, throughout their life time, pro-
viding information on their behavior, movement and
changes in intensity, and on associated storm surges
and floods. The WMO’s Severe Weather Information
Center project, carried out in collaboration with the
Hong Kong Observatory, has the goal to develop a cen-
tralized source of official tropical cyclone warnings and
information around the world.
Since deadly extreme heat events occur in many regions
of the world, the World Meteorological Organization
(WMO) is working with the World Health Organiza-
tion (WHO) to develop guidelines that any country
can use to set up and run heat/health warning systems.
These systems will include monitoring and prediction
of conditions leading to intense heat waves to be car-
ried out by the national meteorological and hydrologi-
cal services, communication between the meteorolog-
ical and health sectors, and increasingly will include
special measures for intervention (by the health and
social service sectors), to inform and better protect the
most vulnerable members of society.
Long-term forecasts, seasonal forecasts, e. g. based on
El Niño-Southern Oscillations (ENSO), are being used
in many regions, e. g. in drought warning, to improve
preparedness and reduce disaster-caused human and
material losses.

Aftermath Risk Awareness, Perception, Assessment
and Communication

Improving information about hazards is badly need-
ed for awareness raising and enhancing the consulta-
tive process, which leads to a hazard mitigation strate-
gy. Only informed stakeholders can make rational deci-
sions about the choice of strategy, in a cost-benefit
framework. Aware citizens are likely to behave in a way
that is compatible with disaster management activities.
Experience demonstrated that repeated occurrence of
a disaster in the same place within a relatively short
time may enhance the learning effect. For example,
there were two large floods on the Rhine, in Decem-

ber 1993 and January 1995. The maximum water lev-
els in Cologne were of comparable magnitude (the sec-
ond being actually a little higher), but the values of
the damage caused by each of the two floods largely
differed; the damage in the second (higher) flood was
considerably lower. Occurrence of the first flood raised
awareness and triggered actions towards improvement
of the flood preparedness system, based on the lessons
learned.
Misconceptions and myths about natural disasters and
flood protection are deeply rooted in society – the
general public, politicians and decision-makers alike.
It is of utmost importance to dispel and to recti-
fy misconceptions and counter-productive “principles”,
valid throughout political and social systems, such as
the rule of hydro-illogical cycle, holding for floods
and droughts. Flood (drought) occurrence triggers high
expenditures on flood (drought) protection. Yet, mem-
ory fades and, after some time without flood (drought),
the willingness to pay for costly preparedness systems
drastically decreases. It is not easy to effectively com-
municate this truth to the electorate and decision-mak-
ers whose term of office is short. A major disaster may
not occur during their terms of office.
Efficient actions aimed at awareness raising are of vast
importance for a disaster preparedness system. There is
a systemic lack of experience with a catastrophic flood
of extreme dimension. Over 50 fatalities occurred in the
1997 flood in Poland and many could have been avoid-
ed had there been better awareness. Most flood fatalities
in the US are related to vehicles whose drivers underes-
timate the danger and get trapped in their cars. Obeying
simple driving rules alone could help reduce the num-
ber of fatalities in many flood events.
Media may play an essential role in awareness rais-
ing and information. The risk perception is to a large
extent framed by the media coverage. In some cases,
risk atmosphere is created by the media (cf the Three
Miles Island impacts, where the actual damage was
low).
Risk perception involves one’s beliefs, attitudes, judg-
ments and feelings, as well as the wider social and
cultural values and disposition towards hazards (being
risk-prone, risk-neutral, or risk-averse). It depends on
age, gender, education, and traumatic experience.
In many areas, river levees (dikes) are the principal
flood defenses. Existence of properly dimensioned and
maintained levees, which adequately protect adjacent
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areas for small and medium floods, creates a mis-
conception – an unjustified feeling of complete safety
among the riparian population. When a dike breaks dur-
ing an extreme flood, the damage may be higher than
it would have been without a dike. The Netherlands,
a large part of which is located below the mean sea
level and remembers the tragedy of the coastal flood-
ing of 1953, has higher safety standards (design flood)
than any other country in the world. Yet, even in the
Netherlands, safety levels have been re-examined to
take into account the effects of global change. Build-
ing flood risk consciousness among the public and rec-
tification of misconceptions, such as false feeling of
absolute safety, is of paramount importance. No matter
how high a design flood is, there is always a possibility
that a greater flood could occur, inducing losses. Should
dikes be designed to withstand a 100-year flood or
a 500-year flood? The latter solution would give a better
(but still incomplete) protection, being far more costly
(prohibitively costly in most places, with the Nether-
lands being a notable exception, embarking on the high
safety standards with design values of 1250-, 4000- and
10,000-year event for river, large river, and coastal pro-
tection).
Disaster risk communication is a difficult issue, espe-
cially communication of uncertainties, which requires
assistance in understanding. When issuing warnings –
communicated messages that a hazard is producing spe-
cific risks for a particular segment of population – the
response depends on the source, channel credibility,
and past experience (relevance and accuracy of earli-
er warnings). People are likely to heed warnings if past
warnings did not “cry wolf” (aftermath risk awareness,
perception, assessment and communication).

Disaster Management, International

Disaster management, especially in less developed
countries, requires massive international assistance and
the issue of disaster reduction has been one of articulat-
ed major human needs. The UN Millennium Summit,
which adopted UN Millennium Declaration resolved
“. . . to intensify cooperation to reduce the number
and effects of natural and man-made disasters.” The
UN International Decade for Natural Disaster Reduc-
tion (IDNDR) was launched by the United Nations to
enhance disaster preparedness. It provides a framework
for international collaboration for strengthening pre-

paredness skills and an institutional base. By the end
of the decade, the UN International Strategy for Disas-
ter Reduction (ISDR) aims at building disaster-resilient
communities by promoting an increased awareness of
the importance of disaster reduction as an integral com-
ponent of sustainable development, with the goal of
reducing human, social, economic and environmental
losses due to natural hazards and related technological
and environmental disasters.
While effective emergency management plays a vital
role in avoiding loss of life and suffering, it gener-
ally fails to make the connection between the disas-
ter risk and sustainable development. In recognition
of this, the United Nations Development Programme
(UNDP) has adopted a view that disasters are unre-
solved development problems that occur when risks
go unmanaged. The mainstreaming of disaster reduc-
tion into development and post-disaster recovery has
become an essential component of building a capacity
for sustainable development. Ideally, disaster risk plan-
ning and preparation considerations should be factored
into national and regional development programs and
countries should take advantage of post-disaster recov-
ery as unique opportunities to mitigate future risks and
vulnerabilities in their countries. Mainstreaming dis-
aster reduction in UNDP practice takes place in such
areas as: poverty eradication and sustainable liveli-
hoods; gender equality and the advancement of women;
environmental and natural resources sustainability, and
sound governance.
There are a number of agencies dealing with dis-
aster management on the international scale, both
IGOs (intergovernmental organizations, within the UN
system) and NGOs (non-governmental organizations).
Among the former are: UN Department of Human-
itarian Affairs (DHA), UN Office for the Coordina-
tion of Humanitarian Affairs, United Nations Devel-
opment Programme (UNDP), Food and Agriculture
Organization (FAO), World Food Programme (WFP),
World Health Organization (WHO), United Nations
Children’s Fund (UNICEF), and World Meteorologi-
cal Organization (WMO). The UN High Commission-
er for the Refugees (UNHCR) provides massive airlifts
from UNHCR’s global and regional stockpiles of life-
saving supplies and operational capacity. There are sev-
eral regional agencies, such as the Humanitarian Aid
Office (ECHO – European Community Humanitarian
Office) created to improve efficiency and give human-
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itarian aid a higher profile. The Caribbean Disaster
Emergency Response Agency is a regional inter-gov-
ernmental agency responsible for disaster management
in the region. It makes an immediate and coordinated
response to any disastrous event, once a state requests
such assistance. It secures, collates and channels com-
prehensive and reliable information on disasters affect-
ing the region. It contributes to mitigating or eliminat-
ing as far as possible, the consequences of disasters,
establishing and maintaining on a sustainable basis,
adequate disaster response capabilities; and mobilizing
and coordinating disaster relief.
Among the NGOs involved in disaster management,
there are many organizations. Some are dedicated to the
purpose of providing emergency medical and human-
itarian aid, e. g. the International Federation of Red
Cross and Red Crescent Societies (IFRC) or Médicins
sans frontiers. Others act within a more general remit of
assistance (e. g. ActionAid International). Also multi-
ple national institutions, both governmental (e. g. devel-
opment assistance agencies) and private contribute to
disaster response, worldwide. Contributions of many
agencies in raising disaster awareness and developing
disaster preparedness material are numerous and very
valuable.
After a disaster, agencies initiate fund raising and
undertake immediate assistance efforts. An example of
an ad-hoc coordinated activity is the United Nations’
Inter-agency Earthquake Response Plan after the earth-
quake in Indonesia (27 May 2006). The UN Food and
Agriculture Organization (FAO) mobilized resources to
help farmers affected by a disaster in Indonesia, who
had lost their productive assets and source of income, to
quickly resume farming and livestock production activ-
ities. Early recovery of the agriculture sector is essential
for quick and sustainable improvement of rural people’s
livelihoods.
The occurrence of a large disaster triggers internation-
al solidarity. After a large disaster, many international
organizations and national organizations in many coun-
tries pledge emergency aid and send supplies, doctors
and experts to devastated areas (� disaster manage-
ment, international).

Disaster Management, National

On the national level, there is typically a central govern-
ment department whose mandate is to lead the effort to

prepare the nation for all hazards and effectively man-
age response and recovery efforts following any disas-
ter. In some countries, a disaster management agency
exists at the ministerial level (e. g. Ministry of Disas-
ter Management in Sri Lanka, or Ministry of Emer-
gency Situations in some independent countries born
after the fall of the former Soviet Union). Often, such
a government agency works in partnership with other
organizations that are part of the nation’s emergency
management system (e. g. include state, regional, and
local emergency management agencies). Among them
are – civil defense units, army, police, and fire brigades.
In some countries, problems exist of co-ordination of
efforts, due to the existence of several agencies, whose
responsibilities are not clearly straight cut; hence occa-
sional problems in co-operation may occur. There are
also many private disaster relief institutions (NGOs,
charities related to churches).
In some countries and regions, active agencies play
extremely valuable roles in disaster awareness raising
and in contributing to the relief and recovery work. In
a few countries, disaster risk assessment has become
public and one can see an on-line hazard map for one’s
location.
The response to Hurricane Katrina, the most destructive
(in terms of material damage) disaster on record world-
wide, revealed several weaknesses in incident manage-
ment, planning discipline, and field-level crisis leader-
ship, in the most powerful country on the globe. Imple-
mentation of corrective actions was found necessary in
many organizations (including the Federal Emergen-
cy Management Agency – FEMA), in order to ensure
that the problems encountered during Hurricane Kat-
rina will not occur again. The federal US government
decided that the existing national preparedness system
must be improved to minimize the impact of disasters
on lives, health, property, and the economy.
Hurricane Katrina and its aftermath have provided the
USA with the imperative to create a culture of pre-
paredness, to design and build a unified and comprehen-
sive, national preparedness system; preparing for and
responding to natural and man-made disasters. Start-
ing with a national, domestic, all-hazards prepared-
ness goal, a robust preparedness system is being built
that includes integrated plans, procedures, training, and
capabilities at all levels of government. The system
should integrate and synchronize the nation’s policies,
strategies, and plans across federal, state, and local gov-
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ernments, as well as the private sector, non-governmen-
tal organizations (NGOs), faith-based groups, commu-
nities, and individual citizens, who share common goals
and responsibilities. The objective of the system is to
achieve and sustain risk-based target levels of capabil-
ity to prevent, protect against, respond to, and recov-
er from major natural disasters, terrorist incidents, and
other emergencies.
The federal government has clearly articulated nation-
al preparedness goals and objectives and created the
infrastructure for ensuring unity of effort. Among the
elements of critical importance for a national prepared-
ness systems are:
• building and integrating the federal government’s

operational capability for emergency preparedness
and response;

• strengthening capacity to direct the national res-
ponse effort while providing resources to responders
in the field;

• ensuring unity of effort and eliminating delays in
providing national assistance to disaster areas;

• strengthening disaster awareness, by education,
exercises, and training programs; and

• ensuring that risk assessments, lessons learnt, and
corrective action programs are institutionalized
throughout the national government (� disaster man-
agement, national).

Prospects for the Future

The human and material damage caused by many dis-
asters can be reduced if adequate measures are tak-
en. Alone extension of the temporal horizon of fore-
casts, its penetration, and improvements in their accu-
racy and reliability, could save many lives and consid-
erably reduce human suffering. Changes in the risk of
natural disasters depend on the population and econom-
ic growth and the quality of the preparedness system.
However, human kind will never be free of natural
disasters, generated by extreme geophysical (climatic,
hydrological, seismological, volcanological) events and
disasters caused by man. Potentially, the most disas-
trous event could be a collapse of a large man-made
infrastructure object – a large dam break, jeopardizing
people living downstream. In many areas, population
density below large dams is high.
The September 11 tragedy unveiled the possibility of
emergence of new man-made disasters – “innovative”

and inhuman acts of violence, aimed at massive killing,
where maximizing the number of anonymous fatali-
ties is the terrorists’ target. This was also the terrorists’
objective behind the use of Sarin gas in the Tokyo sub-
way, and the bombs in Madrid and London transporta-
tion systems.
Possible causes of hypothetical futural disasters are:
a gigantic asteroid colliding with the planet Earth,
megatsunami, and global climate change, which – in
the long term – may severely, and adversely, affect life
support systems in many areas. Climate change itself
can indeed generate a disaster. Ultimate changes due
to the finite Sun’s lifetime are expected in the time
scale of billions of years. Changes in solar activity and
in parameters of the trajectory of Earth’s movement
around the Sun generate climate changes at a large time
scale (e. g. many millennia – cf. glaciation periods). In
the past, sudden climate change, e. g. induced by a fall
of a large meteorite or strong volcanic eruption, caused
severe effects, such as, possibly, the extinction of the
dinosaurs, or “a year without summer” (1816), respec-
tively.
There has been increasing evidence of the ongoing cli-
mate change, which is attributable to human activi-
ties, such as the rising emission of greenhouse gas-
es (carbon dioxide, methane, nitrous oxide, etc.) lead-
ing to buildup of greenhouse gases in the atmosphere
and enhancement of the greenhouse effect, and land-
use changes (e. g. deforestation in tropical areas). The
global climate system has been driven out of the sta-
ble natural variability mode. Global warming already
has been observed and further, stronger, warming (by
1.1 to 6.4 oC by year 2100) is projected. All of the
seven globally warmest years on record (since the
beginning of global instrumental temperature observa-
tions, in 1860) have occurred since 1998. There have
been ongoing changes in such variables as precipita-
tion (growth in some areas, decrease in other areas
of the globe), river flow, glacier extent, sea level. The
area of the globe in very wet or very dry states has
been increasing and the water cycle has accelerated,
with extreme consequences. In many areas, increases in
intense precipitation has been observed, which can be
translated into increases in flood hazard. Even stronger
changes are projected for the future.
Any regional increases in climate extremes (storms,
floods, cyclones, droughts, etc.) associated with cli-
mate change would cause physical damage, popula-
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tion displacement, and adverse effects on food produc-
tion, freshwater availability and quality. Adverse health
effects would increase, and in particular the risks of
infectious disease epidemics in developing countries.
Already at present, diarrhoeal diseases attributable
to unsafe water and lack of basic sanitation cause
almost 2 million deaths a year worldwide. Malnutri-
tion affects every third human, dwarfing most other dis-
eases. Increased risk of extreme events caused by cli-
mate change is likely to jeopardize the situation and
exert adverse human health impact.
The 2003 European heat wave killed many thou-
sands of people, showing that even developed coun-
tries may not be adequately prepared to cope with
extreme heat. There were 10 days with temperatures
over 35 oC in Paris and mortality in the time period
from 1 to 20 August increased by 55%, as compared
to earlier years. Occurrence of a heat wave as extreme
as that in Europe in August 2003 would be unlikely in
the absence of anthropogenic climate change. Hence,
these excess deaths can be attributed directly to climate
change. An increase in the frequency or intensity of heat
waves in the future will increase the heat-caused risk of
mortality and morbidity, particularly in the older age
groups (sick people, isolated people), and among the
urban poor (� prospects for the future).

Summary

Mankind is not free of natural and man-made disas-
ters that have caused severe human and material dam-
age, adversely affecting life, livelihood, and property.
Despite developments in technology and high expendi-
tures on disaster mitigation works, disasters do occur
and the severity of their impacts and accompanying
hardship and material damages is very high. Even if the
health care has become effective and the average length
of life and health status has dramatically improved, dis-
asters continue to cause adverse, and severe, health-
related effects, challenging the existing public health
and health care systems. In brief, modern societies
are not prepared for extreme disasters, which are far
beyond planning and design assumptions. The present
synopsis reviews components related to disaster after-
math.
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Synonyms

Emergency management

Definition

Disaster management is a systematic process of using
the body of policy, administrative decisions, organiza-
tion, and operational skills and capacities to reduce the
risk of natural or man-made disasters and their adverse
effects. Disaster management can be realized at vari-
ous levels – sub-national (local, regional), national, and
international, and at various times – before, during, and
after a disaster.

Basic Characteristics

International disaster management can be understood in
two ways. On the one hand, it is management of inter-

national disasters affecting a number of countries, such
as a tsunami, flood, drought, hurricane, epidemic, or
war. On the other hand, the term describes international
assistance to national (regional or local) disaster man-
agement (� disaster management, national).
Disasters devastate the lives, health, and livelihoods of
millions of people every year. The vast majority of dis-
aster-related deaths and adverse health effects occur
in developing countries, where already fragile public
services are further weakened. Disaster management,
especially in less developed countries, requires mas-
sive international assistance. The United Nations (UN)
Millennium Summit, during which the � UN Millenni-
um Declaration was adopted, resolved “. . . to intensify
cooperation to reduce the number and effects of natural
and man-made disasters” (United Nations 2000).
The 1990s were proclaimed the UN International
Decade for Natural Disaster Reduction (IDNDR) by the
UN. During the 1990s, the framework for internation-
al collaboration for strengthening preparedness skills
and institutional bases was provided. The UN Inter-
national Strategy for Disaster Reduction (ISDR) now
promotes the building of disaster-resilient communities
by increasing awareness of the importance of disaster
reduction (� mitigation strategies) as an integral com-
ponent of � sustainable development, with the goal of
reducing human, social, economic, and environmental
losses (� physical, environmental and social aspects of
disasters) due to natural hazards (� hazards, natural)
and technological (� hazards, technological) and envi-
ronmental disasters.
There are a number of agencies dealing with disas-
ter management at the international scale, both inter-
governmental organizations (IGOs; within the UN
system) and non-governmental organizations (NGOs).
Among the former are: UN Department of Human-
itarian Affairs (DHA), UN Office for the Coordina-
tion of Humanitarian Affairs, United Nations Devel-
opment Programme (UNDP), Food and Agriculture
Organization (FAO), World Food Programme (WFP),
World Health Organization (WHO), United Nations
Children’s Fund (UNICEF), and World Meteorological
Organization (WMO). The UN High Commissioner for
the Refugees (UNHCR) provides massive airlifts from
UNHCR’s global and regional stockpiles of life-saving
supplies and operational capacity.
There are several regional agencies, such as the Euro-
pean Community Humanitarian Office (ECHO), cre-
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ated to improve efficiency and give humanitarian aid
a higher profile. The Caribbean Disaster Emergency
Response Agency is a regional intergovernmental agen-
cy responsible for disaster management in the region. It
makes an immediate and coordinated response to any
disastrous event, once a state requests such assistance.
It secures, collates, and channels comprehensive and
reliable information on disasters affecting the region.
It contributes to mitigating or eliminating the conse-
quences of disasters as far as possible; establishing and
maintaining adequate disaster response capabilities on
a sustainable basis; and mobilizing and coordinating
disaster relief.
Within the UN system, responsibility for disaster
response rests with the Resident Coordinator within the
affected country. However, in practice, an international
response can be coordinated if requested by the affect-
ed country’s government, by deploying a UN Disaster
Assessment and Coordination (UNDAC) team from the
UN Office for the Coordination of Humanitarian Affairs
(UN-OCHA).
There are many NGOs involved in disaster manage-
ment. Some are dedicated to the purpose of provid-
ing emergency medical and humanitarian aid, e. g. the
International Federation of Red Cross and Red Cres-
cent Societies (IFRC) or Médicins sans frontiers. Oth-
ers act within the more general remit of assistance
(e. g. ActionAid International). There are also multiple
national institutions, both governmental (e. g. develop-
ment assistance agencies) and private, that contribute
to disaster response worldwide. The contributions of
many agencies to raising disaster awareness and devel-
oping disaster preparedness material are numerous and
very valuable.
The IFRC has played a pivotal role in responding
to emergencies and reducing the impact of disasters
around the world. The IFRC offers coordinated and
focused responses to disasters by deploying emergency
response units (ERUs), pre-trained teams of specialist
volunteers (who already knew each other) and pre-
packed sets of standardized equipment ready for imme-
diate use. Teams of experienced IFRC disaster man-
agers (field assessment and coordination teams) are
on standby to provide support after sudden major dis-
asters. The deployment of ERUs speeds up the dis-
aster response. ERUs are now a crucial part of the
IFRC’s disaster response and are part of the IFRC’s
integrated disaster management programming, which

deals with emergency response, preparedness, and reha-
bilitation.
While effective disaster management plays a vital role
in avoiding loss of life and suffering, it generally fails
to make the connection between the disaster risk and
sustainable development. In recognition of this, the
UN Development Programme (UNDP) has adopted
a view that disasters are unresolved development prob-
lems that occur when risks go unmanaged. The main-
streaming of disaster reduction into development and
post-disaster recovery has become an essential compo-
nent of building a capacity for sustainable development.
Ideally, disaster risk planning and preparation consid-
erations should be factored into national and region-
al development programs and countries should take
advantage of post-disaster recovery as unique oppor-
tunities to mitigate future risks and vulnerabilities in
their countries. Mainstreaming disaster reduction in
UNDP practice takes place in such areas as poverty
eradication and sustainable livelihoods; gender equal-
ity and the advancement of women; environmental
and natural resources sustainability; and sound gover-
nance.
After a disaster, agencies initiate fundraising and under-
take immediate assistance efforts. An example of an
ad-hoc coordinated activity is the UN Inter-agency
Earthquake Response Plan after the earthquake in
Indonesia (27 May 2006). The UN Food and Agricul-
ture Organization (FAO) mobilized resources to help
farmers who had lost their productive assets and source
of income due to the disaster in Indonesia, allowing
them to resume farming and livestock production activ-
ities quickly. Early recovery of the agriculture sector
is essential for quick and sustainable improvement of
rural people’s livelihoods.
Occurrence of a large disaster triggers international sol-
idarity. After a large disaster, many international orga-
nizations and national organizations in many countries
help affected societies to attain recovery.
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Synonyms

Emergency management

Definition

Disaster management is a systematic process of using
the body of policy, administrative decisions, organi-
zation, and operational skills and capacities to reduce
risks of natural or man-made disasters and their adverse
effects. Disaster management can be realized at vari-
ous levels – sub-national (local, regional), national, and
international, and at various times – before, during, and
after a disaster.

Basic Characteristics

The responsibility for disaster (� hazards, natu-
ral; � hazards, technological) management typically
reflects the � subsidiarity principle. It is attempted, as
far as possible, to solve problems related to emergen-
cy at the lowest possible administration level of the
place where the emergency occurs. The resources of the
local authority (local government) are used first to man-
age a disaster occurring in a community. The response
of local police, fire, and emergency medical services
can be sufficient in the case of a smaller-scale emer-
gency. Once it becomes clear that the resources of the
local government are overwhelmed, the resources of
the province are called upon (by the head of the local
government, e. g. mayor) for additional help. When the
resources of local and province governments are over-
whelmed, the central government is called upon to help.
Governors of the affected provinces may request a dis-
aster declaration from a head of the central government
(or a president) to ease the disaster management. In
the case of a large disaster, foreign aid may be sought
(� disaster management, international).
Disaster management is often considered a fundamen-
tal function of government at the national, provincial,
regional, and local levels, and dedicated government
agencies are established in many countries, reflecting
the structure and functions of disaster management. On
the national level, there is typically a central statu-
tory authority for controlling any state of emergency
declared by the central government. It is often a central
government department whose mandate also involves
leading efforts to prepare the nation for all hazards and
effectively managing response and recovery efforts fol-
lowing any disaster that may occur. In some countries,
a disaster management agency exists at the ministeri-
al level (e. g. Ministry of Civil Defence and Emergen-
cy Management in New Zealand, Ministry of Disaster
Management and Human Rights in Sri Lanka, and Min-
istry of Emergency Situations in some former Soviet
republics). In the USA, the Federal Emergency Man-
agement Agency (FEMA) is the central, lead agency for
disaster management. In some countries, the responsi-
bility for governmental disaster management is placed
with the institutions for civil defense.
Typically, provinces and local government bodies such
as regional and city councils also have disaster man-
agement agencies to control local states of emergen-

http://www.un.org/millennium/declaration/ares552e.htm
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cy. All these agencies defer to the central agency if
a national state of disaster is declared. The central gov-
ernment agency works in partnership with these lower-
level agencies and with other organizations that are part
of the nation’s disaster management system. Among
them are civil defense units, the army, police, and fire
brigades.
Disaster management deals with such issues as risk
management, health planning and policies, manage-
ment of health facilities, control of communicable dis-
ease, disaster medical services, psychological prepared-
ness and response, and health information systems
(including early warning, surveillance, and communi-
cation systems), among others.
In some countries and regions, active disaster manage-
ment agencies play an extremely valuable role in rais-
ing disaster awareness in the society. In a few countries,
disaster risk assessment has become public and individ-
uals can see an on-line hazard map for their location.
The primary means of addressing disaster management
is accomplished through relevant legislation. In some
countries, such as the USA, there has been a long tra-
dition of developing disaster management legislation.
An early case of assisting people affected by a natu-
ral disaster through legislation was in response to the
fire destroying New Hampshire (USA) over 200 years
ago. In 1803, a Congressional Act was passed to pro-
vide financial assistance to the town. The Flood Con-
trol Act of 1934, which bestowed the responsibility for
flood control upon the U.S. Army Corps of Engineers,
the National Flood Insurance Act of 1968, and the Dis-
aster Relief Act of 1974 were passed in the USA to
address natural disasters. The current focus on terror-
ism was triggered by the attack on 11 September 2001.
It is important that policies and legislation define the
powers, duties, and functions of agencies involved in
disaster management in an unambiguous way. There
have been many examples when co-ordination of efforts
led to problems due to existence of several agencies
whose responsibilities were not clearly defined. Effec-
tive disaster management relies on the integration of
emergency plans at all levels of government and active
involvement of non-government bodies. Activities at
each level affect the other levels of disaster manage-
ment.
Chances of reduction of human losses and material
damage and prospects of recovery (� recovery strate-
gies) are greatly improved when survival plans are pre-

pared beforehand (by local, provincial, and national
governments, emergency services, and businesses), and
geared to disasters (� hazards, natural; � hazards, tech-
nological) that may occur in the area.
The response to Hurricane Katrina, the most destruc-
tive (in terms of material damage) disaster ever record-
ed worldwide, revealed several weaknesses in disaster
management, planning discipline, and field-level cri-
sis leadership in the most powerful country on the
Globe. Thereafter, implementation of corrective actions
was found necessary in many organizations (includ-
ing FEMA), in order to ensure that the problems
encountered during Hurricane Katrina are not likely
to occur again. The federal US government decided
that the existing national preparedness system must be
improved to minimize the impact of disasters on lives,
health, property, and the economy.
Hurricane Katrina and its aftermath have provided the
USA with the imperative to create a culture of prepared-
ness; to design and build a unified and comprehen-
sive national preparedness system, preparing for and
responding to natural and man-made disasters. Start-
ing with a national, domestic, all-hazards prepared-
ness goal, a robust preparedness system is being built
that includes integrated plans, procedures, training, and
capabilities at all levels of government. The system
should integrate and synchronize the nation’s policies,
strategies, and plans across federal, state, and local
governments, as well as the private sector, non-gov-
ernmental organizations, faith-based groups, communi-
ties, and individual citizens, who share common goals
and responsibilities. The objective of the system is to
achieve and sustain risk-based target levels of capabil-
ity to prevent, protect against, respond to, and recover
from major emergencies.
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Synonyms

Management damage reduction

Definition

Undertaking actions to reduce human and material
damage caused by a disaster.

Basic Characteristics

The disaster response phase embraces the entirety of
actions following the occurrence of the disaster, and is
aimed at reduction of human and economic damage.
Disaster response deals with a situation of active crisis,
possibly involving numerous affected people in urgent
need of assistance (� disaster management, national;
� disaster management, international). Search and res-
cue efforts after sudden disasters (such as earthquakes)
start at an early stage in order to save lives. Depend-
ing on injuries, the ambient temperature, and victim’s
access to air and water, it is possible to survive for min-
utes, hours, or days. The chance of finding survivors
decreases dramatically with time, particularly in the
case of wounded people and cold weather.

People affected by a disaster present multiple sur-
vival needs, including basic needs (safe water, hous-
ing/shelter, hygiene), and health and medical needs
(first aid, medical attention, care of special medical
conditions such as diabetes and epilepsy, and tem-
porary hospitals and pharmacies). Mental health also
needs attention, particularly with regards to � post-trau-
matic stress disorder (PTSD) and child and spouse
abuse. Emergency assistance includes providing cloth-
ing, cleaning supplies, emergency transportation, home
repairs, household items, etc. In the disaster-affected
environment, the capacity of disaster management
agencies is over-stretched and diminished by the dis-
aster so that they are not able to deliver their usual ser-
vices.
Some natural disasters can be forecast. If a forecasting-
warning-response system is in place, it may be possi-
ble to evacuate people from endangered areas (at times,
the number of evacuees can be very high). Families
follow instructions and evacuate to friends, relatives,
or to specially designated temporary evacuation shel-
ters (e. g. school buildings, municipal arenas) on foot,
by their own cars, or by means of transport delivered by
rescue workers. They take an adequate amount of sup-
plies, if possible. At evacuation shelters, they should
be taken care of by rescue workers and provided with
their basic requirements: safe water, warm food, blan-
kets and clothing, and psychological support, which
may be required over a longer time. In displaced fam-
ilies (temporarily or permanently), children suffer par-
ticularly from the stress of having lost a home, a neigh-
borhood, friends, a pet, and a normal way of life, and
being in a new, and unknown, environment (possibly
moving in with family members into overcrowded tem-
porary housing). The response can also take the shape
of home confinement, i. e. a family may stay in their
home for a long time (days) without outside support.
The disaster response plan should be well prepared and
rehearsed in a disaster-free time. It should be developed
as a part of the disaster preparedness plan. Improvisa-
tion in the time of emergency does not pay off and dis-
ables efficient coordination of rescue efforts.
Disaster response includes a system to share relevant
and reliable information for several purposes: to dispel
hysteria and rumor; to offer support, counseling, and
referrals to those in need; and to inform, assist, and
calm the interested public. Disaster-affected communi-
ties seek disaster information, becoming almost addict-
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ed to media coverage of the disaster and its manage-
ment. Local media (TV and radio stations and newspa-
pers) provide a wealth of useful practical information
on how to solve crucial everyday problems, such as
obtaining medical assistance, food and water, rebuild-
ing material, etc.
Schools may reopen with improvised schedules and
without proper instructional materials. Though possi-
bly damaged, schools buildings may play the role of
save havens, islands in a sea of confusion and turmoil,
and symbols of good hope for the community.
Disaster heightens awareness of many chronic but
ignored problems, such as poverty, unemployment, and
homelessness, which may have been politically unpal-
atable. However, since a disaster leaves many middle-
class people homeless, the public perception of home-
lessness is likely to change positively. The sight of fam-
ilies with small children and no place to go convinces
many of the need for an organized response.
The disaster response can be provided by national
(� disaster management, national) and/or internation-
al agencies and organizations (� disaster management,
international). If many organizations respond, effective
coordination of disaster assistance is crucial. The dis-
aster response includes the mobilization of the neces-
sary emergency services and first responders in the area
stricken by disaster, such as civil defense, fire brigades,
police (if necessary and feasible – military units), dedi-
cated Non-governmental organisations (NGO), and vol-
unteers, driven by noble motives, who can help in the
disaster response. However, non-coordinated actions of
spontaneous and unaffiliated volunteers may be a hin-
drance to the disaster response and harm recovery
efforts.
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Discarding

� Disposing

Discounting

Definition

Discounting is defined as the adjustment of future val-
ues – whether costs or outcomes – to better reflect
their present day value. The discount rate is the rate at
which future values are adjusted. The rationale behind
discounting is the observation that it is preferred to
receive and consume something of value today rather
than in the future. As there is no common standard dis-
count rate, a rate of 3% or 5% is recommended for the
base case analysis and a further sensitivity analysis with
a rate between 0% and 10% should be conducted.

Discrete Event Simulation (DES)

Definition

In general, discrete event simulation describes the
chronological sequence of events representing the oper-
ation steps of a system. In health economic � model-
ing, discrete event simulation techniques are seen to be
more flexible and, due to the consideration of individ-
ual patient experiences, more naturalistic than Markov
models and decision tree analysis.
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Discriminant Analysis

Synonyms

Discriminant function analysis; Linear discriminant
function analysis

Definition

Discriminant analysis (DA) is one of a large class of
methods for performing supervised classification. It
uses a set of measured characteristics or attributes of
subjects or objects to (a) put the observed units into
one of two (or more) alternative groups a priori defined
or (b) formulate differing classes or groups. Thus, the
method can be used with two rather distinct objectives.
The first is as a predictive tool with the aim of formu-
lating a rule that will permit objects to be classified
into one of several predefined classes. The second is
to help understanding (i. e., explanation or description)
with the aim of building a model that helps us under-
stand the structure in data. For example, is it possible to
predict which patient’s breast cancer will have spread
to the surrounding lymph nodes? In what way do those
infants at high risk of dying from Respiratory Distress
Syndrome differ from those at low risk when a set of
variables that include sex, gestational age, birthweight,
etc. are available? DA considers the classification pro-
cedure using the assumptions that a nominal outcome
has two (or more) values, that independent variables are
normally distributed and linearly related, and by apply-
ing Bayes’ Theorem.

Discriminant Function Analysis

� Discriminant Analysis

Discrimination

Definition

Discrimination of mentally ill individuals is the treat-
ment of a mentally ill person in a less favorable way
compared with a person without mental illness but in
the same circumstances.

Disdain

Synonyms

Scorn; Dislike; Aversion

Definition

Lack of respect accompanied by a feeling of intense dis-
like.

Disease

Definition

Disease refers to abnormalities in the structure and
function of body organs and systems.

Disease Frequency

Synonyms

Morbidity

Definition

The term disease frequency usually refers to the rate of
� incidence of a disease. It reflects the rate of sickness
as in specified community or group. It also may denote
� prevalence (the total number of cases in a particular
population at a particular point in time) and incidence
(the number of new cases in a particular population dur-
ing a particular time interval) of a disease.

Cross-References

� Incidence
� Morbidity
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Definition

In epidemiology (� epidemiology, aims and scopes),
measures can be defined as a variety of parameters used
to quantify the occurrence of health events in a popula-
tion.

Basic Characteristics

To investigate distributions and determinants of health
events, besides the number of � cases, it is necessary to
know the size of the � population at risk and the time
period during which the data were collected. There are
three general tools used to relate the number of cases of
disease or the outcome to the size of the population in
which they occurred: ratio, proportion, and rate (Hen-
nekens et al. 1987).
Ratio is any number divided by another without any
specific relationship between the numerator and the
denominator. The ratio may be expressed in the form
x/y and is dimensionless. An example of a ratio is the
ratio of male to female births.
Proportion is a type of ratio where the numerator is
a part of the denominator. Proportions may be ex-
pressed as fractions, decimal numbers, or percentages.
An example is the proportion of male deaths out of
the total number of deaths (male deaths plus female
deaths).
Rate is a special form of proportion because the denom-
inator includes a measure of time. The rate express-
es the probability or risk of a disease or outcome in
a defined population over a specified period of time
(Mausner, Kramer 1985; Bhopal 2002). Rates can range
from zero to infinity. They can be crude (� crude rate),
specific (� specific rate), or standardized (� standard-
ized rate).
All measures refer to morbidity (illness) or mortality
(death).

Measures of Morbidity

Presence of disease in a population or the probability
(risk) of its occurrence can be measured using preva-
lence or incidence.
Prevalence indicates the number of existing cases of
disease in the population at a specified point in time
or over a specified period of time. Prevalence is mea-
sured as a proportion, so it must lie between zero and
one. It provides an estimate of the probability that an
individual will be ill at a particular point in time.

There are three types of prevalence, but when used
without qualification it generally refers to point preva-
lence (Bhopal 2002).
Point prevalence comprises all affected persons that
exist in the population at risk at a point in time. The
numerator includes all new and pre-existing cases on
a certain date. The denominator is the total population
on that date.
Period prevalence combines the concept of incidence
and point prevalence. It denotes the total number of
cases that exist during a specified period of time, for
instance a week, month, or longer time interval (a year
or two). The numerator in the period prevalence is the
number of cases at the beginning of a defined period
(the point prevalence) and new or recurrent cases that
occur during the period of interest. The denominator is
the average population. Period prevalence is useful for
studying episodic, recurrent diseases such as mental ill-
ness, migraine, low back pain, etc.
Lifetime prevalence is an extension of the idea of period
prevalence, and includes all those who have had the dis-
ease at any time in their life. Lifetime prevalence is use-
ful for investigating how common some diseases are.
Prevalence is based on both incidence and duration of
disease.
Prevalence data are useful in describing the burden of
a disease in a community (especially for long last-
ing infections, such as HIV), and in planning health
resources such as facilities and personnel. Prevalence
data are not helpful for studies of etiology of diseases.
Incidence is the number of new cases of disease or
health conditions that develop in a population at risk
within a specified period of time. Incidence expresses
the probability or risk of illness in a population over
a period of time. Incidence data can help in research on
the etiology of disease. There are two specific types of
incidence measure defined by the type of denominator:
cumulative incidence and incidence rate or incidence
density.
Cumulative incidence is the proportion of new cases of
a disease during a specified period of time in the pop-
ulation at risk. The denominator is the size of the pop-
ulation at the start of the time period. The distinction
between cumulative incidence and lifetime prevalence
is that cumulative incidence permits the inclusion of
any person who has developed the disease whereas life-
time prevalence tends to imply retrospective examina-
tion of individuals who are currently at a certain age.

http://en.wikipedia.org/wiki/Dimensionless_quantity
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Incidence rate expresses the probability or risk of ill-
ness in a population over a period of time, counting, as
with the cumulative incidence, the number of new cases
of a disease in that population. However, the denomina-
tor (called person-time of observation) consists of the
sum of the different times that each individual was at
risk of developing the disease. For example, a person
at risk of disease followed for one year contributes one
person-year of observation.
Attack rate is an alternative form of incidence, which is
applied to a narrowly defined population observed for
a limited time, such as during an � epidemic (� out-
break).

Measures of Mortality

Measures of mortality are mortality rate and case-fatal-
ity rate.
Mortality (death) rate is a measure of the frequency
of occurrence of death in a defined population during
a specified period of time (for example, one year). It is
calculated by dividing the number of deaths in the pop-
ulation during that period by the person-time of obser-
vation or by the average population (or the population
at midyear). The number of persons in the population at
midyear is used as an approximation because the pop-
ulation usually changes during the time period (Gordis
2004). The � fetal mortality rate, the � maternal mor-
tality rate, and the � infant mortality rate are commonly
used as the indicators of the level of health in a commu-
nity.
Case-fatality rate refers to the number of deaths from
a particular disease, divided by all cases of that illness
(Hennekens et al. 1987). Contrary to the mortality rate,
where the denominator is the entire population at risk
of dying, the denominator in the case-fatality rate rep-
resents only the individuals who already have the dis-
ease. This measure is usually expressed as a percentage
or as a decimal. The case-fatality rate is a measure of
the severity of a disease. In other words, what percent-
age of people diagnosed as having a certain disease die
within a certain time after diagnosis (Gordis 2004).

Summary Measures of Population Health

Summary measures of population health are statistical
measures relating to the burden of disease that combine
information on mortality and morbidity (Murray, Lopez
1996).

Disability Adjusted Life Year (DALY) combines in one
measure the time lost due to premature mortality and
the time lived with disability. DALYs measure the gap
between a population’s actual health and some defined
goal. They are calculated by taking the sum of the
� years of life lost due to premature mortality (YLL)
in the population and the � years lived with disability
(YLD) for incident cases of the health condition. One
DALY, for example, represents the loss of one year of
equivalent full health (Murray et al. 2001).
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� Case
� Crude Rate
� Epidemic
� Epidemiology, Aims and Scope
� Fetal Mortality Rate
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� Years Lived with Disability (YLD)
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Disease Management

Definition

A system of coordinated health care interventions and
communications.

Disease Management Organizations
(DMOs) (U.S.)

Definition

DMOs are providers of health care services for people
suffering from typically chronic, high-cost and high-
volume diseases covered by a disease management pro-
gram. DMOs typically receive a prospective payment
of care based on fixed prices combined with a per-
formance bonus. They are generally required to report
health outcomes of the patients as one of their primary
goals is to improve the � health status of the patients.
The US Agency for Health Care Administration con-
tracts for example with DMOs to provide health care
services for � medicaid patients enrolled in a � primary
care case management Program for � chronic diseases
such as AIDS, asthma or diabetes.
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Definition

Disease management programs (DM programs) are
coordinated health care intervention programs using
interdisciplinary clinical teams, continuous analysis of
relevant data, and cost-effective technology to improve
the health status of patients with treatable chronic dis-
eases (e. g. asthma, diabetes, etc.).
The design of a DM program involves typically a cer-
tain number of disease management activities. Accord-

ing to the Disease Management Association of America
(DMAA), these activities comprise “population identi-
fication processes, evidence-based practice guidelines
(also � evidence based medicine, in HTA, � evidence
based medicine in Epidemiology); collaborative prac-
tice models, patient self-care management education as
well as process and outcomes measurement”.
In practice, the application and the design of DM pro-
grams varies from comprehensive patient care manage-
ment programs including full medical service to limited
medical assistance programs focusing on pharmaceuti-
cal services and administrative functions.

Basic Characteristics

History

� Chronic diseases necessitate generally a higher use
of health care services, i. e. hospital care, doctor’s visits
and prescription of drugs. The increase in the number
of people with chronic diseases and the rise in over-
all health care spending have led payers of health care
(government, employers, insurances) to seek for mea-
sures to reduce their health care costs. Since 1990,
disease management of chronic diseases has become
increasingly popular in the United States because DM
programs aim to enhance health conditions of chron-
ically ill people while reducing the costs of health
care by avoiding complications and unnecessary use of
health care services. Traditionally it has been part of
the comprehensive care that has been furnished by so
called � disease management organizations (DMOs).
Today, there are many approaches of disease manage-
ment used among the � fee-for-service population and
the approach is expanding worldwide.

Design Components of a DM Program

To design a successful DM program in terms of
program implementation as well as cost and quali-
ty improvements, according to the DMMA six major
activities have to be fulfilled:
1. Population identification processes:

DM programs target costly chronic diseases or com-
bination of diseases such as asthma, diabetes, con-
gestive heart failure, coronary heart disease, etc. DM
programs use demographic characteristics, utiliza-
tion trends and medical cost components to identify
individuals among the population who may enrol as
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patients for a specific DM program. Once patients
are identified by the most severe disease, � co–
morbidities need to be analyzed before enrolling in
a specific DM program.

2. Evidence-based practice guidelines:
Many DM programs develop practice guidelines for
doctors based on clinical evidence to ensure that
all patients receive the same medical treatment and
lifestyle counseling about how to better live with
their chronic conditions.

3. Collaborative practice models:
To provide a comprehensive care management for
the patients, DM programs use direct patient-physi-
cian contact with interdisciplinary teams including
physicians, nurses, pharmacists, dieticians, respira-
tory therapists, and psychologists. The education of
the individual to better manage its disease may lead
health care providers to also work with support-ser-
vice providers to fill in any gaps in the care team,
such as the need for nutrition screening or patient
monitoring at distance.

4. Patient self-management education:
The patient’s self-management education or treat-
ment compliance education is an important factor
in DM programs. It allows patients to receive bet-
ter health care and ultimately leads to cost-savings.
DM program enrollees may need additional support
to stick to their medical regiment such as home vis-
its, counseling, 24-hour call centers, etc.

5. Process and Outcomes measurement:
DM programs need a system of quality measurement
defining measurable goals for the process and the
outcome of the program. Typically, DM programs
measure the costs and use of all care components,
the quality of care, the patient’s and physician’s
satisfaction and changes in health status and well-
being of the patient. These measures are defined pri-
or to the beginning of the program and compared to
a baseline or a control group at regular interval.

6. Routine reporting and feedback between patients,
providers and health plans:
Routine reporting and feedback between patients
and members of the care team assure that patients
are receiving the care they need and that they
progress in managing their chronic disease. Report-
ing and feedback towards health plans helps to eval-
uate the overall impact and effectiveness of DM pro-
grams.

The components of effective disease management can
take many forms in terms of the tools used, the tech-
niques, and the latest advances.

Application of Disease Management Programs
in the USA

DM programs are either applied by � managed health
care plans or by the government.
Managed health care plans have developed and imple-
mented at least one or more DM programs. The most
common programs concern the � chronic diseases of
diabetes, asthma and congestive heart failure. To pro-
vide services, managed health care plans typically con-
tract with � vendors or so called � disease management
organizations (DMOs). Some health care plans provide
the necessary services on their own.
On the government level, since 1990 more than 20
states are engaged in developing and implementing
� medicaid DM programs for their primary case
management and their � fee-for-service population.
Although DM programs have become increasingly pop-
ular, several differences between the state programs
occur. Some states administer the DM programs on
their own, others work with DMOs. Some states offer
DM programs including the whole spectrum of nec-
essary medical services and patient counseling, oth-
ers focus on managing pharmaceutical services only.
Some states build a medical care team around their DM
programs, others contract with various professionals to
fulfill the care management function in the DM pro-
grams. The use of performance indicators as for exam-
ple cost savings, return on investment, secondary pre-
vention activities, adherence to � clinical guidelines or
education of professionals and patients also varies from
state to state.

International Applications

With the increasing need for cost containment in the
health care systems of industrialized countries, the US
approach of DM programs for chronic diseases has
recently become popular in many other countries.
In Germany for example, the first initiatives of regional
DM programs for breast cancer and diabetes became
operational within the statutory health insurance funds
in early 2003.
In the UK, the government introduced in January 2005
a model designed to help improve the care of people
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with long term conditions. This model offers a per-
sonalized care plan for vulnerable people most at risk
through improved care in primary and community set-
tings.

Positive Effects and Potential Drawbacks
of DM Programs in the USA

Positive effects of DM programs:
• Improves health outcomes: DM programs are based

on a patient-centered approach which provides
care by addressing psychological aspects, caregiv-
er issues, and treatment of multiple diseases using
evidence-based practice guidelines and evaluation of
health outcomes.

• Patient satisfaction is generally high because DM
programs support the physician-patient relationship
by enhancing communication and facilitating feed-
back.

• Reduction of health care costs: The success of dis-
ease management programs in improving self-care
practices can lead to the reduction of various health
care services, including hospital admissions and
emergency room visits. The � medicare diabetes
management program demonstrates among other
examples that health care expenditures for certain
populations with chronic conditions have decreased.

Potential drawbacks:
• As DM programs are still relatively new and cost-

saving studies concentrate generally on a short peri-
od of time, the reduction of health care costs in the
long run cannot yet be determined.

• The compliance of patients is a central element
to assure success of a DM program. Patients are
required to spend time and effort in order to improve
their health care practices, but sometimes they feel
oppressed by the health plans and lack motivation.

• Communication barriers between patients and
providers pose challenges. Cultural differences, as
well as language barriers, but also the lack of easy
access to the provider can inhibit program outcomes.

• Patients may suffer from one or more chronic dis-
ease, making coordination of services or different
DM programs necessary.

• As standards of care develop with innovation and
technological progress over time, DM programs
should be reviewed annually and revised as neces-
sary based upon new treatments.

• There is a lack of common standards for measur-
ing costs and clinical outcomes in order to evaluate
nationwide the true impact of DM programs.

Conclusion

Although research on the impact of US disease man-
agement programs is somewhat limited, there has been
some evidence that DM programs have improved the
quality of care with limited cost savings. As people with
chronic diseases tend to increase in number and to live
longer, disease management efforts will certainly con-
tinue improving the effectiveness as well as the eco-
nomic efficiency of DM programs. If the performance
of DM programs increases, they may find a permanent
home in the infrastructure of health care delivery not
only in the USA but in all other well developed health
care systems around the world.

Cross-References

� Chronic Diseases
� Clinical Guideline
� Co-morbidity
� Disease Management Organizations (DMOs) (U.S.)
� Evidence Based Medicine
� Fee-for-Service Population
� Health Care Quality
� Health Maintenance Organizations (HMOs) (U.S.)
� Managed Health Care Plans (U.S.)
� Medicaid
� Medicare
� Primary Care Case Management (PCCM) (U.S.)
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Disease with Multiple Etiology

� Multifactorial Disease

Disease Outcome

Synonyms

Disease result

Definition

The outcome is the possible result that may stem from
exposure to a causal factor, or from some intervention.
To assess the results, investigators compare rates of dis-
ease, death, recovery, or another appropriate outcome.
The outcome of interest is measured in the experimental
and control group to evaluate efficacy.

Cross-References

� Outcome (Health Economics)

Disease Prevention

Synonyms

Health control; Health promotion; Healthy public
policy

Definition

Health promotion comprises all activities to improve
people’s health and ultimately prevent diseases. These
activities are a combination of educational and envi-
ronmental support actions. They include the provision
of information on health and well-being enabling indi-
viduals to increase control over their health situation.
Health promotion moves beyond the traditional treat-
ment of diseases and � prevention by vaccination by
concentrating its efforts on social, physical and eco-
nomic factors that influence health including the pro-
motion of physical fitness, healthy eating and living
habits as well as early detection of health risks. Actions
promoting health are taken at different levels in society:

health and social policy at government level, school and
community care centers at community level, and family
and self at the individual level.

Cross-References

� Health Control
� Health Promotion
� Healthy Public Policy

Disease Registry

Definition

A disease registry aims to collect information on every
individual with a particular condition (for example
a cancer registry would include information on the
primary site and morphology of the cancer) within
a given geographical area. Diagnosing physicians are
not required by law to report diagnoses to registries;
instead, registry personnel identify cases through hospi-
tal records reviews. The purpose of a registry is to gath-
er information that may advance the scientific under-
standing of a disease and to have incidence and preva-
lence data.

Disease Screening Practices

Synonyms

Preventive screening

Definition

Screening asymptomatic persons to detect preclinical
disease has become an important part of public health.
However, preclinical screening makes sense only if
treatment initiated earlier in the disease process will
reduce morbidity and mortality from the disease: there
is no benefit in living with a diagnosis if a person’s life
or quality of life is not extended. The selection of appro-
priate tests for a given individual depends primarily on
that person’s age and sex. In addition, consideration of
individual risk factors, such as lifestyle or family his-
tory, often is used to determine which tests are appro-
priate tests and how often testing should be performed.
Screening for � sexually transmitted diseases, hyper-
tension, cervical cancer, colorectal cancer, breast cancer
and prostate cancer are common examples.

http://www.dmaa.org/definition.html
http://www.natpact.nhs.uk/cms/2.php
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Diseases with Multiple Etiology

Synonyms

Multifactorial disease

Definition

The term “disease with multiple etiology” is usually
interchangeable with the term “multifactorial disease”.
Although, in some opinions, the terms are similar, they
are not synonyms because a risk factor for disease
development does not necessary mean it is the direct
cause of a disease as determined by medical diagnosis
or research.

Disinfectant

� Antiseptic

Disinfection

Definition

Disinfection is a process that eliminates many or all
pathogenic microorganisms on inanimate objects or
skin, but not necessarily bacterial spores. Bacteria grow
attached to surfaces because of their insolubility in
water. Disinfection reduces the number of bacteria to
a level that is not harmful to health. In healthcare set-
tings, disinfection is usually accomplished by the use of
a liquid chemical or wet pasteurization. Antimicrobial
agents that are applied during disinfection are called
disinfectants.

Disinfection of Surfaces

� Antiseptic

Dislike

� Disdain

Disparity

� Health Disparities

Dispensaries

Definition

Dispensaries refer to a charitable or public facility
where medicines are furnished and free or inexpensive
medical advice is available.

Displaced Person

� Refugee

Displacement of Populations

Definition

Displacement of populations occurs when groups of
people are forced to leave their homes or home regions.
This phenomenon, known as forced migration, can be
due to political or religious reasons, war, � environmen-
tal degradation, or be development-induced. The latter
is associated with the forcing of populations to leave
their homelands, e. g. to make way for the construction
of dams for hydro-electric power and irrigation purpos-
es.

Disposal in Landfills

� Communal and Industrial Waste

Disposing

Synonyms

Throwing away; Dumping; Removal; Discarding

Definition

Help to keep your environment clean. Disposing is
getting rid of potentially dangerous waste such as
asbestos, pesticides, old electrical equipment, etc.
Garbage should be placed in covered metallic contain-
ers that render the contents inaccessible to dogs and
other animals and do not permit the breeding of flies.
There are two general methods of refuse collection: the
mixed system and the separate system. A garbage dis-
posal or garburator is an electrically-powered device
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installed under a kitchen sink. It shreds food waste into
very small pieces so that they can be passed through the
plumbing without clogging. Also called a food waste
disposal.

Dissociation

Definition

Dissociation reflects a perceived detachment of the
mind from the emotional state or even the body and it is
a critical feature. Dissociation also is characterized by
a sense of the world as a dreamlike or unreal place and
may be accompanied by poor memory of the specific
events, which, in severe form, is known as dissociative
amnesia.

Distorted Thinking

� Psychotic Disorders

Distress

Definition

Distress is a negative form of � stress with negative
consequences. The resources of a distressed person are
not adequate to cope with the challenges.

Distribution

Definition

Distribution is the dispersion or dissemination of (phar-
macological) substances throughout the fluids and tis-
sues of the body.

Diver’s Disease

� Caisson Disease

Diviners

� Indigenous Health Care Services

DMF-Rate

� DMFT-Index

DMFT-Index

Synonyms

Caries index; DMF-rate

Definition

The DMFT-index describes the amount – the preva-
lence – of � dental caries in an individual (so-called
“caries load”). This index is used worldwide in epi-
demiological surveys to indicate the prevalence of den-
tal caries in an individual. Thus, all Teeth or Surfaces
respectively which are Decayed, Missing and Filled
due to dental caries are given a number. The sum of
the three figures is the DMFT-value. It is used to get an
estimate and idea of how much of the dentition has been
affected by dental caries before the individual came
for dental examination. For the primary dentition all
indices are written with small initial letters (dmf-index).
The caries prevalence increases during the lifetime of
an individual. The DMFT-average of the 12-years-old
children is 0.7 in Germany, making this German age
group the top group worldwide (situation as per 2005).

DNA Chip

� DNA Microarray

DNA Microarray

Synonyms

Gene chip; Gene arrays; DNA chip

Definition

A DNA microarray is a solid surface onto which DNA
(�deoxyribonucleic acid) molecules are arrayed at high
density. DNA microarrays can be fabricated with short
segments of DNA (oligos) or full length gene fragments
(cDNA). DNA microarrays can be spotted mechanical-
ly onto a glass slide or may be synthesized in situ. DNA

http://encyclopedia.thefreedictionary.com/kitchen+sink
http://encyclopedia.thefreedictionary.com/kitchen+sink
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microarrays provide a key tool to quantify transcript
levels � genome-wide.

DNA Transcription

� Transcription

DNA Variants

� Polymorphisms

Doctrine

� Ethical Principles

Domestic Mites

� House Dust Mites

Domestic Violence

� Intimate Partner Violence

Domiciliary Care Facility

� Assisted Living Facilities

Dominant Strategy

Definition

In � health economic evaluation dominace describes
a distinct situation. The strategy that is less costly and
more effective is the dominant strategy and should be
preferred. In extension to this situation of simple dom-
inance, in a situation where two new alternatives are
compared with the standard and both new alternatives
show higher costs but also higher outcomes gained, the
alternative with the better cost-outcome ratio is dom-
inating. This situation is described as extended domi-
nance.

Dose-Response Assessment

Definition

Dose-response (toxicity) assessment estimates how
much of a substance does what kind of harm to humans.
Dose-response assessment is the process of charac-
terizing the relation between the dose of a � haz-
ard received, and the incidence of an adverse health
effect in exposed populations. It determines whether
the adverse effect increases with increasing exposure
to the hazard. ‘Dose’ is commonly used to indicate the
amount of a hazard while ‘response’ refers to the effect.
The dose-response assessment is a second step in the
� risk assessment procedure. In this context, the dose-
response assessment identifies the relationship between
the exposure level and the magnitude of risk. In the tox-
icity assessment, uncertainties arise when the findings
are extrapolated from animals to humans.

DOTS

Synonyms

Directly observed treatment; Short-course

Cross-References

� Tuberculosis and Other Mycobacterioses

DPOs

� Disabled People’s Organizations

Dracunculiasis

Synonyms

Guinea worm infection; Medina worm infection; Ser-
pent worm infection; Dragon worm infection

Cross-References

� Guinea Worm Infection
� Water Quality and Waterborne Infectious Diseases
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Dragon Worm Infection

� Dracunculiasis
� Guinea Worm Infection

Drinking Water

Synonyms

Potable water; Clean water; Safe water; Water free off
germs; Non-contaminated water

Definition

Drinking water is freshwater. Its quality has to fulfill
certain standards to be suitable for human consump-
tion. Between industrial nations and developing coun-
tries there is a considerable difference in quality. In
industrial nations the composition of drinking water is
subject to particular regulations which set constituent
standards. Drinking water should be odorless and col-
orless, the taste should be tempting and it should con-
tain at least a minimum of minerals. Most frequently,
drinking water stems from groundwater, which is sup-
plied from springs or wells. Surface water from lakes
or dams as well as water from rivers can be recycled as
drinking water. Near coasts, water can be obtained from
desalinized seawater.

Droplet

Definition

Droplets are generated from the source person dur-
ing coughing, sneezing, or talking, and during the per-
formance of certain procedures in hospitals, such as
bronchoscopy. The transmission of infectious agents
occurs when droplets containing microorganisms gen-
erated from the infected person are propelled through
the air and deposited on the host’s conjunctivae, nasal
mucosa, or mouth. Droplets are large particles that can-
not be transmitted beyond a radius of about 1 meter or
less.

Drug

� Drug Law

Drug Abuse
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Health Economics, Health Policy and Outcome
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Synonyms

Medication abuse; Harmful use (of drugs); Hazardous
use (of drugs)

Definition

Medication drug abuse can be defined as ‘the consump-
tion of a drug apart from medical needs’, often ‘apart
from the licensed indication claim or in unnecessary
quantities and duration’. However, the term is wide and
used in varying meanings. Drug abuse is often referred
to as the period before � drug dependence. Drug depen-
dence can be described as an � adverse drug reaction,
which has to be considered like other � side effects.
Drug dependence is a state of psychological or some-
times physical symptoms resulting from the interac-
tion between a living organism and the chemicals of
a drug. Drug dependence is characterized by behav-
ioral and other responses that always include a com-
pulsion to take the drug on a continuous or periodic
basis in order to experience its psychological effects
or sometimes to avoid the discomfort of its absence.
The World Health Organization (WHO) is now using
the term ‘drug dependence’ instead of ‘drug addiction’
or ‘drug habituation’ (WHO 1994).

Basic Characteristics

Substances Which May Lead to Abuse

The WHO has classified different groups of drugs that
are prone to be abused and can be summarized as (for
details see Poser and Poser 1996):
• Alcohol containing medications (e. g. cold or herbal

remedies sometimes include up to 79 vol. %).
• � Analgesics or antitussives (containing � opioids

(e. g. morphine, codeine) or over-the-counter anal-
gesics with or without caffeine).

• � Hypnotics and sedatives (containing barbiturates,
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benzodiazepines, diphenhydramine and newer hyp-
notics such as zolpidem and zopiclone).

• � Psychostimulants (containing amphetamines,
anorectics, drugs containing ephedrine such as cold
remedies).

• Other drug groups (containing laxatives, steroids,
erythropoietin, antihistamines, anticholinergics (e. g.
biperiden, atropine), beta-blockers, diuretics).

Therefore, abuse can occur with respect to psychotrop-
ic and non-psychotropic drugs (non-dependence-pro-
ducing substances in terms of the WHO). The latter
ones have no effects on the central nervous system
(CNS). Because psychotropics are mentioned in sev-
eral textbooks, we briefly discuss abuse of some non-
psychotropic medications here. The chronic use of laxa-
tives (e. g. bisacodyl, also strong herbal laxatives) leads
to bowel habituation. Because of constipation due to
liquid and electrolyte loss (especially potassium) more
laxatives have to be taken and a vicious circle is start-
ed. The loss of electrolytes can also induce cardiac
arrhythmia. The same holds for the abuse of diuretics
(agents that promote the excretion of urine), e. g. by
athletes, models, and people addicted to slimming who
abuse dehydrating drugs for weight control and weight
reduction. Steroids or erythropoietin may also be con-
sumed by bodybuilders and sportsmen for doping pur-
poses. Nose drops containing adrenergic alpha-agonists
should only be taken for short-term. After 5–7 days of
using such drugs they may dehydrate the nasal mucosa
and, in the last stage, cause an atrophy of the nasal
mucosa and a chronic rhinitis (drug induced cold) lead-
ing often to a continuing use (Rogers et al. 1984). Beta-
blockers are reported to be abused as anxiolytic drugs
by sportsmen and examination candidates. The mis-
use of over-the-counter analgesics, which were origi-
nally taken for headache, may result in drug-induced
headache.

Epidemiology

As stated above, one has to distinguish between drug
use, abuse, and dependence. Especially in the stud-
ies of medications such a distinction can be difficult.
Although healthcare utilization data sets are increasing-
ly available, their use for studying drug abuse is limited.
To get information about the prevalence of such disor-
ders, surveys should be carried out. However, due to
different methodologies, drugs and classifications, esti-

mated prevalences can vary in different countries or sur-
veys. In the United States the National Survey on Drug
Use and Health (NSDUH) has been conducted annu-
ally since 1971. Monitoring the Future (MTF), which
started in 1975, is another annual study on adolescent
drug use in America. Therefore, trends can be estimat-
ed from both surveys. Recent data of the NSDUH show
that in 2004 an estimated 14.6 million Americans aged
12 years or older (6.1 percent of the population) used
psychotherapeutics (defined as prescription-type anal-
gesics, stimulants, hypnotics and sedatives but exclud-
ing � over-the-counter drugs) non-medically during the
past year. Analgesics (4.7 percent of the population),
hypnotics and sedatives (2.4%), and stimulants (1.2%)
were reported most frequently and some persons abused
more than one of these drugs simultaneously. Respec-
tively, an estimated 48 million persons aged 12 or old-
er (20 percent of the population) had at least one non-
medical use of psychotherapeutics in their lifetimes
(Substance Abuse and Mental Health Services Admin-
istration 2005). Data of the Monitoring the Future sur-
vey suggest that the proportion of teenagers who used
illicit drugs during the past year has dropped over the
previous 15 years. But during the same period, the
proportion of young people, using psychotherapeutics
without medical supervision increased often because
of the perception that these drugs were safe (Johnston
et al., 2006). For Germany, however, repeated and rep-
resentative survey data are rare. Only the German Epi-
demiological Survey on Substance Abuse (Epidemiolo-
gischer Suchtsurvey) fulfills these criteria. In 2003, the
prevalence of problematic use of prescription drugs was
4.3% (Kraus and Augustin 2005).
Overall, data suggest that women are more likely to
abuse drugs than men (especially analgesics, hypnotics
and sedatives). With increasing age the prevalence of
such disorders is on the rise (Kraus and Augustin 2005;
Poser and Poser 1996). It is also suggested that health
care professionals (e. g. doctors, nurses, pharmacists)
may be at an increased risk of medication abuse. But the
most important risk factor for drug abuse and depen-
dence is a previously known dependency (e. g. alco-
holism).

Consequences

The harmful consequences of drug abuse include not
only dependence but traffic accidents, poor health and
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disturbed patterns of behavior. But one should not for-
get that non-illicit drugs such as alcohol and tobac-
co may pose an even greater problem. The contin-
uous abuse of psychotropic drugs may lead to drug
dependence. Although initially a drug is often taken for
medical purposes (e. g. headache, insomnia, common
cold) several pathways can lead to abusive consump-
tion. Dependence on psychotropis often occurs slowly
and insidiously from drug abuse. Especially in benzo-
diazepines long-term use frequently does not result in
dose increase. But psychological dependence, which is
the craving for the drug in order to get the feeling of
satisfaction, may occur in the long run. � Withdraw-
al may result in physical disturbances, these symptoms
are also seen in non-psychotropic drugs (e. g. laxatives,
nose drops) (Poser and Poser 1996).
Because of their high rates of comorbidities,
� polypharmacy and changes in physiological func-
tions and drug metabolism, older adults are at an
increased risk for side effects of drugs and can have
more adverse health consequences than younger per-
sons. Furthermore, some drugs which may be abused
(e. g. long-acting benzodiazepines, barbiturates) are
considered to be inappropriate in the elderly because
the risks outweigh the benefits.

Conclusion

A great number of medications are prone to be abused,
not only prescription drugs but also those that can
be obtained over the counter (see above). Pharmacies
should, therefore, most carefully inform about drugs
that can potentially be abused while doctors should,
since many people visit different doctors to get more
than one prescription (so called ‘doctor hopping’),
especially watch out for patients asking for these drugs.
People who have had drug problems before should not
be given drugs that may cause abuse or dependence.
Health care professionals should continuously update
information on drug abuse and potentially dangerous
drugs. Drug abuse may lead to a vicious circle of need-
ing more of a drug the more often it is taken. Drug abuse
may, therefore, lead to drug dependence. But if not used
for medical purposes, taking drugs may in this respect
be compared to doping in sports. Drugs are, however,
not for doping in everyday life. But they are sometimes
used with wrong expectations, for example laxatives or
diuretics have no lasting effects on body weight.

Generally, taking medications is socially more accept-
ed than the use of alcohol or illicit drugs. Furthermore,
subjects abusing drugs manage their everyday life with-
out being conspicuous. But drug abuse and its general
effects on public health should, therefore, not be under-
estimated. Especially the problem of abuse of non-psy-
chotropics is frequently ignored in studies and in the
public opinion. Even young people take analgesics and
laxatives for the purpose of coping with apparently dif-
ficult situations (stress at school or at work, weight
problems). Advertising also promotes the false conclu-
sion that a pill exists for every indisposition (‘a pill for
every ill’). And even children are socialized with this
behavior. It is, therefore, most important that schools
should also provide the very young ones with informa-
tion on the dangerous and destructive effects of drug
abuse.
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Drug Addiction

Synonyms

Drug dependence; Drug abuse; Substance abuse

Definition

Drug addiction represents habitual or chronic use of any
chemical substance aimed at altering the state of the
mind and body or at avoiding the pain and discomfort in
its absence. Drug usage is compulsive despite the phys-
ical and/or psychological harm to the user and soci-
ety. With the course of time, addicts need to increase
the dose of the drug they are taking in order to feel
the same effect. Addictive drugs include narcotics (e. g.
heroin, cocaine), many types of sedative and tranquilliz-
er, and nicotine. Psychological dependence is the sub-
jective feeling that the user needs the drug to maintain
a feeling of well being; physical dependence is char-
acterized by tolerance (the need for increasingly larger
doses in order to achieve the initial effect) and with-
drawal symptoms when the user is abstinent. Nowa-
days, the term “substance abuse” is more often used
than “drug addiction” because of the broad range of
substances (including alcohol and inhalants) that can fit
the addictive description.

Cross-References

� Drug Dependence
� Substance Dependence

Drug Dependence

Synonyms

Drug addiction; Drug habituation

Definition

Dependence as a general term can be defined as the
state of needing or depending on something or someone
for support or to function or to survive. Drug depen-
dence is a state of psychological or physical symptoms

resulting from the interaction between a living organ-
ism and the chemicals of a drug. It can be seen as an
� adverse drug reaction. Symptoms of drug dependence
can be, for instance, continuous use despite adverse
consequences, very strong desire for a drug (crav-
ing), decrease in response to a drug dose (tolerance),
impaired control or � withdrawal after cessation or dose
reduction.

Cross-References

� Drug Addiction
� Substance Dependence
� Substance Related Disorders

Drug Habituation

� Drug Dependence
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Synonyms

Drug; Medication; Medicament; Medicine; Remedy

Definition

Many sensitive ethical, financial and medical aspects
are involved in the use of medicines; as a result, the law,
based on consumer protection principles and on crite-
ria relating to quality, safety and efficacy, has provided
specific rules and regulations.

Basic Characteristics

From the beginnings of civilization people have been
concerned about the quality and safety of foods and
medicines. In 1202, King John of England proclaimed
the first English food law, the Assize of Bread, which
prohibited adulteration of bread with such ingredients
as ground peas or beans. Regulation of food in the



304 Drug Law

United States dates from early colonial times. Feder-
al controls over drug supply began with the inspec-
tion of imported drugs in 1848. The Food and Drug
Administration (FDA) has been in place in the USA
since 1930, though it was only with the “Food and Drug
Administration Act” of 1988 that FDA was officially
established as an agency of the Department of Health
and Human Services with a Commissioner of Food and
Drugs appointed by the President, with the advice and
consent of the Senate; the Act broadly spelled out the
responsibilities of the Secretary and the Commissioner
for research, enforcement, education, and information.
One of the main factors which has influenced the new
biomedical approach to diseases is the discovery of an
incredible number of drugs, both, derived from nature
and produced in laboratories. Most of the pharmaceuti-
cal industries are private, therefore, when dealing with
drug issues a very important factor to be considered
is the financial one; yes, there are obvious medical
needs for new and better pharmaceutical products, yet
the development of these products can take, and make,
substantial amounts of money. As a consequence, ethi-
cal, medical, financial and social concerns are involved
in all phases of drug use: from drug development, to
pricing, to availability, to prescribing, to advertising. It
is thus understandable why drugs are, of all consumer
products, the most extensively regulated by law.
Developing a new drug involves investments of hun-
dreds of millions of dollars, of which around 60 per
cent is spent in � clinical trials; the full development
process takes 10–12 years. New medicines are select-
ed from a range of many thousands of substances with
the potential to treat the targeted condition. Fewer than
one or two compounds in 10,000 tested actually make
it through the process and are eventually authorized for
use in patients. A potential new medicine may be reject-
ed at various stages in the development process on safe-
ty, efficacy or quality grounds.
A new medicine arises from a series of pre-clinical
tests, using techniques which identify potentially ben-
eficial new compounds, like computer modeling, high-
speed computer technology and tissue culture studies; it
is then tested in a series of scientific studies using ani-
mals before any trials involving humans. In the search
to understand, prevent and treat disease, clinical trials
involving healthy volunteers and patients play an essen-
tial role. Their aim is to evaluate new medicines or
a combination of medicines, as well as other types of

therapies, to determine their potential benefits and safe-
ty.
Having decided clinical development is justified, clin-
ical researchers will need to develop protocols for the
necessary trials. A protocol is a study plan which is not
only designed to answer specific research questions but
also has the safety of participants in mind. Used as the
basis for all clinical trials, protocols also determine:
• Who can participate.
• The schedule for tests, dosages and other details of

the study.
• The trial duration.
Once the protocol has been established, a trial then
needs physicians to carry out the study, always moni-
toring and caring for the patients involved.
A new medicine has to demonstrate its safety, quality
and efficacy through a series of rigorous clinical trials
in order to obtain a license (called a marketing autho-
rization) and be available to the general public. Clinical
trials consist of four phases: the first three occur before
a license is granted and the last is conducted as a post-
licensing phase. Each phase varies in size, character and
focus:
1 Phase 1 primarily determines how a medicine works

in humans and helps to predict the dosage range for
the medicine, and involves healthy volunteers.

2 Phase 2 tests efficacy as well as safety among
a small group of patients (100–300) with the con-
dition for which the medicine has been developed.

3 Phase 3 involves a much larger group (1000–5000)
of patients which will help determine if the medicine
can be considered both safe and effective.

4 Phase 4 trials are conducted after a medicine has
been granted a license. In these studies a medicine
is prescribed in everyday health care environments
which allows results to be gathered from a much
larger group of participants. Safety is a major part
of Phase 4 trials, which often involve several thou-
sand patients so that more rare side effects, if any,
may be detected.

Participants can only take part in a clinical trial on a vol-
untary basis. Additionally, these volunteers – whether
they are healthy participants or patients – can only
participate in clinical trials if they have given their
� informed consent and have confirmed that they have
received and fully understood information about the tri-
al. They are also free to withdraw from a trial at any
time without prejudice to their continuing care.
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Throughout the process, data is collected and record-
ed for analysis to evaluate patients’ responses; however,
only the investigators and their teams know the identi-
ties of the patients; the sponsoring company will only
have patient code numbers to bring all the individual
patient data together (� coded data). To make sure that
data acquisition (� data acquisition and protection) will
not contravene � privacy and � confidentiality, data
protection (� data acquisition and protection) laws are
applied.
Pharmaceutical physicians are essential members of
the team working throughout the timespan of a thera-
peutic intervention, from the discovery research phase,
through preclinical and clinical testing, licensing,
launching, post-marketing studies and � surveillance,
any new formulation and new indications work, or
through to its eventual demise on the grounds of
lake of relative safety and � efficacy or commer-
cial non-viability. They should recognize their ethi-
cal responsibility to stand aside from product loyal-
ty when assessing factors affecting the product itself.
� Ethical principles regulating physicians’ activities
are well outlined in various guidelines at national and
international levels (� ethics, aspects of public health
research), based on � professional ethics, � bioethics,
etc.
� Ethical committees review and advise on whether
proposals for research studies meet required ethical and
scientific standards. These reviews are designed to pro-
tect people participating in studies. Many ethical and
legal issues can be involved. A few examples are:
• the recruitment of subjects should be exempt from

coercion, that is, subjects should not feel as though
they cannot refuse to participate;

• involvement of � vulnerable groups or individuals
requires extra precautions;

• trials are increasingly conducted around the world,
in order that greater numbers of patients and differ-
ent ethnic groups can be included in a study; how-
ever, some more ethical considerations get added
in � international research, whereby we also have
to deal with problems raised by the local culture
(� ethics and culture) (language, beliefs, social val-
ues, relationship between individuals and communi-
ties) and by religious aspects, all components which
may affect the meaning and the role of informed con-
sent and autonomy, � beneficence and � non-malef-
icence, and of � justice;

• most trials will make some sort of comparison
between medicines or treatments; this means that
in many clinical trials, while one group of patients
will be given an experimental medicine or treatment,
a control group is given either an existing standard
treatment (comparator) for the illness or a � place-
bo (a dose that looks like the medicine being test-
ed but, in fact, contains no medical ingredients);
placebos may be ethically justified when no ade-
quate, proven prophylactic, diagnostic or therapeutic
method exists, and the temporary withholding of an
effective treatment would not expose the subjects to
serious risk and there is no added risk of long-term
harm.

Ethics committees are completely independent of in-
dustry and are at liberty to reject a clinical trial.
A great deal of detailed legislation now covers all indus-
trially produced medicines, (including vaccines, toxins
or serums and allergens, blood products, radiopharma-
ceuticals and medical devices) and some specific issues,
such as animal and human research, self-medication,
controlled substances, alternative medicines, orphan
drugs, veterinary drugs, the manufacture of generic
drugs, the use of contraceptives and abortive drugs, and
the patenting of biologic materials.
Based on consumer protection principles, in addition to
criteria relating to quality, safety and efficacy, legisla-
tion has also provided rules relating to:
• procedures for marketing authorization (time limits,

giving of reasons, publication);
• manufacture (quality control and inspections con-

cerning also the application of principles of good
laboratory practice);

• labeling (packaging to include information relating
to dose, ingredients, side effects);

• advertising of medicinal products.
Specifically on the last point, a very debated issue
concerns laws on “Direct to consumer � advertising”
(DTCA). In general, the unnecessary use of drugs is
one of the main problems in the field of health. Using
unnecessary pharmaceuticals, not using necessary phar-
maceuticals and using the necessary medication over
the wrong period of time are examples of the inappro-
priate use of pharmaceuticals. It is stated that more than
50% of drugs are inappropriately prescribed, distribut-
ed or sold throughout the world, and that nearly half
of this medication is then incorrectly used. In various
countries, the ethical criteria suggested by the World
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Health Organization in 1988, which emphasizes that
prescribed drugs are not to be advertised to the pub-
lic, still remains in effect. However, as the share of drug
expenses have increased within the total health expens-
es of most countries, the institutions, employers and
insurers who reimburse drug purchases have recently
started to set limits on these expenses; restrictions on
the prescriptions of physicians have been the easiest and
the most frequently used method of imposing such lim-
its. This situation is one of the important reasons which
led drug companies to implement new advertisement
strategies in terms of DTCA.
The Internet is an important factor in spreading knowl-
edge about health issues to the public. For instance,
25% of information on the Internet in the USA is asso-
ciated with health, and more than half of adults using
the Internet make use of it to acquire information con-
cerning health issues. Some of these Internet users, on
the basis of gained knowledge, have later obtained cer-
tain drugs from their physicians. However, it is esti-
mated that there are more than 300,000 Internet sites
related to the sale of all kinds of pharmaceuticals. And,
although drug companies would like to demonstrate
responsible DTCA by claiming these sites are a form
of educational activity, often they are actually more of
a commercially, sale-based activity. In such cases, pub-
lic-oriented drug advertisements play on the general
public’s poor knowledge and education in health; and
these advertisements can have a significant effect on
increasing unnecessary drug consumption, with conse-
quent increasing drug expenditures and risk of adverse
drug effects. Although these aspects are of importance
in the developed countries, it is in the developing coun-
tries that their negative consequences have a major
impact; not only do rising pharmaceutical costs drain
health services in particular and the economy in gener-
al, but also records of side effects are often inadequate
and insufficient.
It is the duty of public health institutions to counteract
DTCA by providing adequate health education for the
rational use of drugs.
For some decades, the wide range of the above-men-
tioned policies and laws have been felt mostly at nation-
wide levels, since drug approval policies are strictly
linked to national health policies and the related bud-
gets. Recently, more and more efforts have been made
to standardize the most important drug laws world-
wide. For example, The Food and Drug Administra-

tion (FDA) has been doing so in the USA, while as
from 1994 the European Commission has established
the European Medicines Evaluation Agency (EMEA)
in an endeavor to harmonize member states’ national
drug policies.
At an international level, � globalization has also influ-
enced the drug market, calling for efforts to promote
the standardization of drug approval policies and pro-
cedures. A very important step in this direction has
been the work of the International Conference on Har-
monization of Technical Requirements for the Regis-
tration of Pharmaceuticals for Human Use (ICH). The
ICH, constituted by regulatory authorities and the rep-
resentative pharmaceutical industry groups from Japan,
Europe and the US, has set guidelines on the process-
es involved in clinical trials on medicines, based on the
principles of good clinical practice (GCP). One of the
aims of the Conference is to facilitate the mutual accep-
tance of data on clinical trials, thus reducing significant-
ly the costs of drug development.
As a consequence, at this stage, all clinical trials must
be performed in line with ICH GCP principles or they
will be rejected by the regulators.
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Drugs

Synonyms

Pharmaceutical products

Definition

Drugs are substances and mixes of substances that are
developed to cure and improve the health status of ill
people. Drugs are developed by researchers within the
pharmaceutical industry and distributed through phar-
macists and hospitals. According to their active ingre-
dients drugs are classified into ‘RX drugs’ which are
available only upon prescription and ‘over the counter
drugs’ which can be purchased in pharmacies with-
out any prescription. Over the counter drugs may in
some countries also be purchased in supermarkets and
drugstores. Each country regulates the dispensation of
drugs, i. e. which drugs are available only with prescrip-
tions and which ones are available over the counter. ‘RX
drugs’ are in general reimbursed through health insur-
ance but over the counter drugs have to be paid for by
the patients. The reimbursement of drugs often includes
a prescription charge which is a small part of � co-pay-
ment by the patient depending on the specific contract
of the health insurance.

Drug Safety Studies

Definition

Drug safety studies are designed to investigate the safe-
ty and efficiency of drugs. � Observational studies,
frequently used for this purpose, evaluate drug safety
in a large number of patients in a real-world setting,
where practice patterns, including off-label use, can be
assessed. Such studies have a limited ability to deter-
mine causation, but they can detect signs that may sug-
gest a safety concern. On the other hand, randomized
controlled trials provide robust data on drug safety but
may be subject to multiple sources of bias.

Drugs against Fever

� Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Drugs against Fungal Infections

� Antimycotics

Drugs against Mycoses

� Antimycotics

Drugs against Pain

� Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Drugs to Treat AIDS

� Fusion Inhibitors
� Non-Nucleoside Reverse Transcriptase Inhibitors

(NNRTI)
� Nucleoside and Nucleotide Reverse Transcriptase

Inhibitors (NRTIs)
� Protease-Inhibitors (PI)

http://www.fda.gov/opacom/backgrounders/miles.html
http://www.fda.gov/opacom/backgrounders/miles.html
http://www.abpi.org.uk/category.asp?Category=2
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Drug Therapy in Multiresistant
Tuberculosis

� Medicinal Treatment of Multiresistant Tuberculosis

Drug Utilization Studies

Definition

Drug utilization studies are designed to improve ratio-
nal drug use in populations and provide data for
cost-benefit analysis. Various methodologies can be
employed in drug utilization studies and numerous drug
databases are available for drug utilization research.
WHO defines drug utilization studies as involving mar-
keting, distribution, prescription and use of drugs in
a community, where special attention has been paid to
medical, social and economic implications.

Duala Peoples (Western Africa,
Cameroon)

� Indigenous Health – Africa

Ducrey’s Disease

� Ulcus Molle

Duengero

� Dengue Fever

Dum-Dum Fever

� Leishmaniasis, Visceral

Dump

� Landfill

Dumping

Definition

Dumping is the refusal of health care professionals to
treat patients whose costs are expected to exceed the
compensation payment of � third-party payers to health
care professionals.

Cross-References

� Disposing

Duran-Nicolas-Favre Disease

� Lymphogranuloma Venereum (LGV)

Durex

� Condom

Durex; French Letter

� Condom

Dust Mites

� House Dust Mites

Dysentery by Giardia lamblia

� Lambliasis

Dysfunctional Family

Definition

A family in which the relationships and/or commu-
nication is impaired such that the family cannot pro-
vide closeness and/or autonomy for its members. Often
results in symptomatic behavior by one or more family
members.
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Dysfunction, Craniomandivular

Synonyms

Craniomandibular disorder

Definition

Dysfunction means deviations from normal function.
In dentistry, common dysfunctions are related to the
temporomandibular joint and the jaw muscles. Signs
and symptoms for dysfunctions comprise, for instance,
abnormalities during mouth opening, certain joint nois-
es, tenderness of the temporomandibular joint or mus-
cles on palpation, and parafunctional activities such as
clenching or grinding.

Dysthymia

Synonyms

Depressive neurosis; Persistent anxiety depression;
Depressive personality disorder; Neurotic depression

Definition

Dysthymia is a chronic depression of mood, lasting at
least several years. However, this chronic depressive
mood is not sufficiently severe, or individual � depres-
sive episodes are not sufficiently prolonged, to justify
a diagnosis of severe, moderate, or mild � recurrent
depressive disorder.



E

Early Detection and Treatment
of Diseases

� Prevention, Secondary

Early Neonatal Mortality

Definition

Early neonatal mortality is defined as the death of an
infant within 7 days of life.

Eating

� Nutrition

Eating Disorders

MICHAEL LINGEN

University of Göttingen, Göttingen, Germany
mlingen@gwdg.de

Synonyms

Anorexia; Anorexia nervosa; Atypical anorexia ner-
vosa; Bulimia; Bulimia nervosa; Atypical bulimia ner-
vosa; Binge-eating disorder; Vomiting associated with
other psychological disturbances; Psychogenic vom-
iting; Overeating associated with other psychologi-
cal disturbances; Psychogenic overeating; Psychogenic
loss of appetite; Pica in adults

Definition

We talk about an eating disorder if an abnormal eat-
ing behavior represents the main symptom of a psycho-
logical disorder. It is not just a “bad habit”, but a dis-
order that is associated with severe psychosocial lim-
itations (e. g. thoughts, feelings and activity focusing
on food-related issues), increased mortality, physical
complications (e. g. cardiovascular problems and renal
insufficiency) and psychiatric symptoms like episodes
of depression. An eating disorder is a complex com-
pulsion to eat in a way that disturbs mental and physi-
cal health as well. The eating may be too limited (i. e.
restricting) or excessive (i. e.compulsive, over-eating);
it may include normal eating punctuated with episodes
of purging or cycles of binging and purging. The three
most common eating disorders are � anorexia nervosa,
� bulimia nervosa, and binge eating disorder.

Basic Characteristics

History

Anorexia nervosa has been described in detail as ear-
ly as in the 19th century and bulimia nervosa in 1978.
The concept of binge eating disorders is relatively new,
introduced to the classification systems only in 1990.

Anorexia Nervosa

According to the DSM-IV (Diagnostic and Statisti-
cal Manual of Mental Disorders, published by the
American Psychiatric Association), the leading symp-
tom of anorexia nervosa is a body weight of 85% of
that expected or, according to ICD-10 (International
Statistical Classification of Diseases and Related Health
Problems) a � body-mass-index (BMI = weight [kg]/
height2 [m2]) at or below 17.5. Further characteristics
are a distinct fear of weight gain despite being under-

http://en.wikipedia.org/wiki/American_Psychiatric_Association
http://en.wikipedia.org/wiki/American_Psychiatric_Association
http://en.wikipedia.org/wiki/American_Psychiatric_Association
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
http://en.wikipedia.org/wiki/ICD
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weight, a distorted body image with regard to shape
and weight or their disproportionate importance for the
self-evaluation, as well as an amenorrhea. The disor-
der of the body scheme manifests itself in a distorted
body perception in which one’s own body is perceived
as being not thin or even as too fat despite being under-
weight. This perception is accompanied by a disorder of
visceral processes, so that hunger, satiety and the emo-
tions associated with them can no longer be correctly
identified. The aspired weight loss is mainly achieved
by avoiding high-caloric food, self-induced vomiting,
laxative and diuretics abuse and excessive exercise. The
above-mentioned amenorrhea is mostly a consequence
of weight loss or the ensuing reduced production of the
hormone estrogen. Furthermore, the classification sys-
tems specify two types of anorexia nervosa, the restric-
tive type without active measures to reduce weight and
the “purging” type which uses active methods to reduce
weight.
Even though individual symptoms of an abnormal eat-
ing behavior, like restricted eating or bouts of binge
eating, are frequent phenomena with women in ado-
lescence or young adult women, the complete clinical
picture of an anorexia nervosa is far more uncommon.
The prevalence of anorexia nervosa for young women
between 14 and 20 years of age range is, depending on
the study, between 0.2 and 0.8%. The majority of these
disorders is diagnosed before the age of 25. The ratio of
women to men is 10 : 1. Though individual studies sug-
gest an increase of eating disorders, there is also evi-
dence to the contrary. Recent studies, however, accept
an overall increase (Pawluck and Gorey 1998).
As with the majority of psychological disorders, eat-
ing disorders are assumed to have multiple causes.
These could be complications during pregnancy and
birth (e. g. genetic factors, gender, premature birth) as
well as risk factors during childhood (e. g. early health
problems, conflicts around eating and meals) or youth
(e. g. early onset of puberty, diet behavior). The individ-
ual cause can usually be found within this framework,
but not all of these factors have to play a role in an indi-
vidual case. Apart from the predispositions and risk fac-
tors mentioned above, a comprehensive model will also
have to consider familial, socio-cultural and biological
factors.
In clinical practice, different elements of therapy are
combined to treat anorexia nervosa. Even though nowa-
days there are a number of successful therapeutic

approaches available, the prognosis for anorexia is
still rather unfavorable. For mainly short-term results,
behavior-therapy intervention to increase body weight
and alter the distorted body perception has proved
effective. For adolescence, a therapeutic method involv-
ing the family seems to be the method of choice. Med-
ications can at best be used to stabilize a previously
accomplished change and should be limited mainly to
female patients with distinct symptoms of comorbidi-
ty.

Bulimia Nervosa and Binge Eating Disorder

� Bulimia nervosa is characterized by bouts of binge
eating and counteracting behavior like vomiting or
use of laxatives. During binge eating attacks, exces-
sive quantities of food are consumed over a very short
time. These binge eating episodes are accompanied by
a feeling of lack of control, often preceded by feelings
of tension, fear, boredom or loneliness. The bouts of
binge eating can relieve these negative emotions short-
term, but often generate feelings of shame, guilt and
self-hatred. Self-induced vomiting is frequently used as
a means of compensation. The use of laxatives is less
frequent. As with anorexia nervosa, patients are pre-
occupied with weight, shape and food. The majority
of patients with bulimia nervosa have a normal body
weight; overall, the diagnoses describes a group of
patients with normal weight or overweight with a high
intensity of episodes of binge eating and compensating
behavior.
Patients with binge eating disorders show bouts of
binge eating, but lack a consistent compensating behav-
ior. Most people with binge eating disorders are over-
weight and show a considerable amount of stress and
psycho-social impairment. The patients suffer from
their eating behavior, their weight and the failure of
their purely dietetic approaches.
The prevalence of bulimia nervosa in western coun-
tries is estimated to be 1–2% for young women and
0.2% for young men. Studies regarding lifetime preva-
lence resulted in 1.1% for women and 0.1% for men.
Even though some studies report a drastic increase also
for bulimia nervosa, there is not sufficient evidence to
indicate an increase in the number of cases (Fairburn
and Beglin 1990; Garfinkel et al. 1995; Sullivan et al.
1998). The prevalence for binge eating disorders among
adult women is 3% and 1% among men. Though eat-

http://en.wikipedia.org/wiki/Amenorrhea


E

EBM Literature Guides 313

ing disorders can be found in all cultures researched so
far, bulimia nervosa is mainly found in western indus-
trialized countries, and here mainly among competi-
tive athletes, ballet dancers and people in the fashion
business. Patients with bulimia nervosa and binge eat-
ing disorders often show a number of other disorders
like depression, obsessive-compulsive disorders, anx-
iety disorders, substance abuse and personality disor-
ders.
Models for the etiology of bulimia nervosa and binge
eating disorders have to take into consideration simi-
lar elements as the models for the causes of anorex-
ia nervosa; there is, however, the problem that the
exact etiology factors for these eating disorders are
unknown. The main risk factors seem to be an interac-
tion between biological adjustment processes which are
intensified by diets, cultural pressure on women to be
thin, and a dysfunctional evaluation process regarding
shape, body weight and nutrition, often in combination
with a restrictive eating behavior and lack of physical
activity.
The prognosis for the therapy of bulimia nervosa and
binge eating disorders is more favorable than the one
for anorexia nervosa. Psychological intervention is usu-
ally in line with cognitive behavioral therapy. Infor-
mation about the disorder and its therapy, control of
food-related behavior and behavior related to physi-
cal activity, identification and change of dysfunction-
al assumptions and evaluations of shape, body weight
and nutrition are important elements. Drug treatment
mainly involves selective serotonin re-uptake inhibitors
(SSRIs) and tricyclic antidepressants. The use of SSRIs
requires a higher dosage than for the treatment of
depression, though, and the effect of a combined treat-
ment with psychotherapy and medication is not superior
to a solely cognitive-behavioral therapy.

Cross-References

� Anorexia Nervosa
� Atypical Anorexia Nervosa
� Atypical Bulimia Nervosa
� Binge-Eating Disorder
� Body Mass Index (BMI)
� Bulimia Nervosa
� Overeating Associated with Other Psychological

Disturbances
� Psychogenic Loss of Appetite

� Vomiting Associated with Psychological
Disturbances
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Definition

The guideline-based approach to healthcare is a rela-
tively recent one and originated in the United States in
the 1990s. Guidelines are usually produced at nation-
al or international levels by medical associations or
governmental bodies. A medical guideline (also called
a clinical guideline, clinical practice guideline, or clini-
cal protocol) is a document that has the aim of guiding
decisions and criteria in specific areas of healthcare, as
defined by an authoritative examination of current evi-
dence. Clinical guidelines briefly identify, summarize,
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and evaluate the best evidence and most current data
about prevention, diagnosis, prognosis, therapy, etc.

Ebola Disease

� Ebola Hemorrhagic Fever
� Infection with Ebolavirus

Ebola Fever

� Ebola Hemorrhagic Fever
� Infection with Ebolavirus

Ebola Hemorrhagic Fever

Synonyms

Ebola disease; Ebola Fever; Infection with Ebolavirus

Definition

Ebola hemorrhagic fever is an acute viral illness caused
by the Ebola virus which belongs to the Filovirus group.
It is transmitted from person to person by direct con-
tact or by drops through mucous membranes or indi-
rectly by infected blood, secretions, semen and vomit.
The reservoir of the infection is unknown and there-
fore it is difficult to evaluate the risk of transmission.
Fatality rate is 50–80%. Symptoms are acute fever, diar-
rhea (often bloody), nausea, vomitting, headache, and,
at a later stage, nosebleeds, conjuctival infection, dys-
phagia, and affection of central nervous system. The
implementation of control measures may be difficult
due to cultural reasons such as the custom of eating pri-
mate meat.

Echinococcosis

Synonyms

Hydatid disease; Infection with fox tapeworm; Infec-
tion with fox tenia; Infection with dog tapeworm; Infec-
tion with dog tenia; Infection with Echinococcus granu-
losus; Infection with Echinococcus alveolaris; Infection
with Echinococcus multilocularis

Definition

Echinococcosis is caused by the ingestion of larvae
of the dog tapeworm or the fox tapeworm. While
the dog tapeworm (Echinococcus granulosus) is found
worldwide, the fox tapeworm (Echinococcus alveo-
laris or Echinococcus multilocularis) is only present
in the northern hemisphere. As humans are intermedi-
ate hosts, the larvae do not develop into adult worms,
but stay at the larval stage. These larvae can settle in
different organs. In infection with the dog tapeworm,
the liver is concerned in 60–75%, settlement in the
lungs, the brain, the kidneys and the spleen are possi-
ble. Due to the formation of fluid filled cavities (cysts),
a feeling of pressure and pain is caused, in an infection
of the lungs difficulties in breathing and cough occur.
The fox tapeworm is predominantly found in the liv-
er and the lung; the brain is seldom involved. Dense,
knotty parasitic tumors develop, which cause pain and
icterus in advanced stages of the infection. Without
treatment, infection with the fox tapeworm often takes
a lethal course. Treatment of echinococcosis is surgi-
cal intervention; in fox tapeworm infection an addi-
tional perioperative medicinal treatment is recommend-
ed. If an operation is not possible, long-term thera-
py with mebendazole is necessary. Prophylactic mea-
sures involve regular worming treatments of domes-
tic animals. Moreover, contact with foxes and other
wild animals should be avoided. Prior to the ingestion,
wild berries and other free growing foodstuff should be
washed thoroughly.

ECHTA

Definition

The ECHTA project (European Collaboration for
Assessment of Health Interventions) – funded by DG
V (Directorate General of the European Commission) –
is coordinated by a research team at the SBU in Stock-
holm; all European HTA agencies participate in one of
the working groups of the ECHTA project. It is the gen-
eral aim of the ECHTA to strengthen coordination and
cooperation of all kinds of HTA activities on the evalu-
ation of health interventions. The main focus of ECH-
TA is to strengthen the structures of exchange of HTA
knowledge.
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Ecological Association

Definition

An association between a risk factor and a health out-
come not at the level of individuals but of popula-
tions is called ‘ecological’. For example, researchers
in an ecological study may estimate the average salt
consumption in a country and also obtain the average
blood pressure of the population. If both are high, they
have demonstrated an ecological association (i. e., one
at population level) that may or may not hold at individ-
ual level – it could be that those individuals who con-
sume the highest amount of salt also have the highest
blood pressure, but the opposite could be the case as
well. Only a study obtaining data for salt consumption
and blood pressure at individual level could answer this
question.

Ecological Health Promotion

Definition

The term ‘ecological health promotion’ refers to the
close ties between human health and the environment
as interdependent and mutually interacting systems.
In contrast to ‘ecological disease prevention’, which
aims at reducing and eliminating hazardous substances
and pathogens from the environment, ecological health
promotion tends to take a more positive stance by
tapping into maintaining, restoring and strengthening
the health-promoting resources in the environment.
Accordingly, ecological health promotion comprises
strategies and disciplines which contribute to promote
and shape environmental and living conditions (e. g., in
the context of � environment-related health protection).

Ecological Study

Synonyms

Correlation study

Definition

An ecological study is a study in which data of average
exposure and outcome for a population are compared

with similar data for other populations in order to look
for associations between the exposure and the outcome.
Group-level study may also be the only way to study
the effects of group-level constructs, such as laws (e. g.,
the impact of a seatbelt law) or services (availability of
a suicide prevention hotline).
Ecological studies are fairly quick and easy to perform
and they are useful for hypothesis generation. However,
they do not allow causal conclusions to be drawn since
the data are not associated with individual persons and
are not good for hypothesis testing.

e-Commerce

Definition

e-Commerce describes the process of business transac-
tions in health care. The goods that are sold this way
refer to information, pharmaceuticals, and health ser-
vices.

Economic Analysis
in Toxic Substances Control

Synonyms

Economic benefits

Definition

In toxic substances control, an economic analysis of
cost-benefit is required. In response to the escalating
costs of hazardous waste cleanup and other conse-
quences of pollution, the pollution prevention hierarchy
was set out. As a rule, it is cheaper and smarter to reduce
pollution at the source.
Prevention activities of pollution control save resources
and contribute to the rationalization of medical care in
the public health system. Benefits include:
• reduced incidence of unintentional, intentional, and

occupational poisoning at the workplace, in the
home, and in the outdoor and indoor environment

• early detection and elimination of unusually haz-
ardous commercial products through regulatory
measures, repackaging, or reformulation.
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Economic Evaluation

� Health Determinants, Economic
� Health Economics in Dentistry

Economic Evaluation of Health

Definition

Economic evaluation of health is a “comparative anal-
ysis of alternative courses of action in terms of both
their costs and consequences” (Drummond 2005). Such
analyses can be set within the context of a randomized
control trial or other health research study design, or
can be undertaken through decision analysis modeling
approaches.
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Economic Evaluation
of Health Care Technologies

� Health Economic Evaluation

Economic Growth

Definition

Economic growth is the increase in value of the goods
and services produced by an economy. It is convention-
ally measured as the percent rate of increase in real
gross domestic product (GDP). Growth is usually cal-
culated in real terms, i. e. inflation-adjusted terms, in
order to net out the effect of inflation on the price of the
goods and services produced.
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Definition

Economic measures are the means by which health care
costs and benefits are quantified and valued for use in
economic evaluations. For the scientific analysis of eco-
nomic aspects of health care programs, a number of
specific measures are used. For economic evaluation
studies, the cost and the outcome are measured. This
essay gives a brief overview of the means by which
costs and outcomes can be quantified.

Basic Characteristics

The purpose of economic evaluation of health care pro-
grams by programmatic decision-makers is to provide
estimates of the relative merit or value of alternative
measures in order to aid decision-makers in the distri-
bution of assets to achieve objectives.
In conducting a health economic evaluation, the four
main steps involve:
1. Quantifying the total costs of care incurred by

the therapy, which provides the numerator in the
cost/outcomes ratio

2. Quantifying outcomes of the therapy, which pro-
vides the denominator in the ratio

3. Assessing whether and by how much costs and out-
comes differ

4. Comparing the magnitude of differences and out-
comes in a ratio.

In this essay, the first two steps will be addressed by
describing the means by which costs and outcomes can
be quantified.

Quantifying Total Costs Incurred by the Therapy

There are three parts in quantifying the cost of care
(� costing process). First, the costs to be included in the
analysis must be identified through a probability tree
of the therapeutic pathway that describes all relevant
downstream events (CCOHTA 1996) (� costing pro-
cess: identification of relevant resource use). Secondly,
the resources used should be measured and quantified
(� costing process: measurement of resource use). The



E

Economic Measures 317

third aspect of quantifying the cost of care is establish-
ing the unit costs of these resources (� costing process:
valuing). These should be reported separately from the
quantity of resource utilization, in order to establish the
relevance of these factors to the setting.
Evaluating costs from a societal viewpoint, the main
direct cost categories are those arising from the health
care sector, resource use by the patient and family,
social services costs, and spill-over costs on other sec-
tors such as education. These are in addition to the indi-
rect costs of lost time and productivity. Estimates of
resource quantities should be based on data from real
patients, collected either prospectively or retrospective-
ly from medical records. Such sources provide accu-
rate data on resource utilization with minimal burden to
patients but require patient consent and/or patient ques-
tionnaires, which provide the highest level of detail pos-
sible, but are costly and subject to recall bias.

Quantification of Direct Costs

Direct health care costs (� direct cost) fall into three
main domains: inpatient, outpatient, and other disease-
related costs (Mittendorf 2003). Care must be taken to
avoid overlapping and double-counting services such as
diagnostic tests conducted during physician visits that
are aggregated in the cost of the visit. Additionally, the
cost of capital equipment purchased or used for the pro-
gram or intervention should be discounted for depreci-
ation.
To evaluate inpatient costs, the following utilization of
resources should be documented: hospital facility costs,
including surgery, physicians, nursing, and radiology,
as well as overhead costs of the hospital; diagnostic
measures; drugs; and rehabilitation and nursing home
costs, as well as overhead costs of the hospital.
For the documentation of outpatient costs, the quan-
tity of the following services can be included: physi-
cian visits (general practitioner and specialists), outpa-
tient surgery, physiotherapy, occupational therapy, psy-
chological counseling, drug expenses, diagnostic tests
and therapeutic procedures, emergency room visits, and
aids and devices.
Other disease-related costs can include transportation,
such as ambulance services, taxi, and vehicle costs;
home health care services, such as district nurse visits
and community services; home remodeling; alternative
medicine costs and out-of-pocket payments, includ-

ing co-payments, and over-the-counter drugs; addition-
al public transportation; disease-related payments not
covered by insurance; and expenses incurred by rela-
tives involved in caring for the patient.

Valuation of Direct Costs

Direct costs can be valued by three alternative cost-
ing methods, depending on how accurate or precise the
cost estimates need to be within a given study: micro-
costing, unit costing, and Gross costing. A major fac-
tor is the quantitative importance of each cost catego-
ry in the evaluation, where a more detailed costing of
the items which have the greatest impact on the study
results is usually required.
Micro-costing (i. e. time and motion) provides very pre-
cise estimates and enables the detection of differences
between various severity levels, but is costly. Unit cost-
ing also provides a precise estimate and enables the
detection of small cost differences between groups but
can be impractical if the individual cost data are overly
burdensome to collect. Gross costing can be used when
large differences in costs are expected. In this approach,
cost estimates are more readily available and easier to
apply than cost estimates of individual elements but
subtle cost differences may not be detected.
The valuation of resource items is very dependent on
the availability of local financial data. Nevertheless,
general data sources for valuation are available, includ-
ing patient bills, which render an accurate account of
the patient’s encounter with the health care system, and
data from administrative databases, which provide real-
world data for patients in clinical practice. These elim-
inate the need to collect resource utilization and cost
data separately, but also contain charges that do not
reflect the actual cost of the service given or are sub-
ject to various biases associated with who is treated.

Quantification and Valuation of Indirect Costs

The inclusion of � indirect costs that are due to pro-
ductivity loss is an essential part of costing in an eco-
nomic evaluation from a societal perspective. Never-
theless, some methodological aspects remain controver-
sial. For further details, refer to the essay about � cost
of illness and the costing process, where the differ-
ent approaches for quantification of indirect costs are
described (� human capital approach, � friction cost
method).
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Discounting

Future costs are discounted to reflect the fact that indi-
viduals and society in general have a positive view
of � time preference. People prefer desirable conse-
quences (such as benefits or delayed expenditures) to
occur earlier and undesirable consequences (like costs)
to occur later. Therefore, future costs are discounted
to reflect the preference of having them occur in the
future. The discounting of benefits remains controver-
sial. On one hand, to maintain consistency in the eval-
uation, future benefits can be discounted to reflect the
fact that they are worth less, simply because they occur
in the future rather than the present. This also allows for
consistency in the comparison of health care projects in
the overall allocation of resources. On the other hand,
discounting life-years in the future give less weight to
future generations in favor of the present one. However,
the argument for discounting has become increasingly
strong and it is important that all studies use a common
discount rate for comparability across studies, no mat-
ter how controversial the actual rate may be. Current-
ly, a 3–3.5% discount rate for both costs and benefits is
recommended (including an allowance for inflation) but
variations of this rate (e. g. 0% to 5%) should be under-
taken in sensitivity analyses, varying the rate for both
costs and consequences.

Quantifying Outcomes of the Therapy

Benefits can be defined in monetary terms or as clin-

Economic Measures, Figure 1
Quality-adjusted life years
gained from an intervention
(adapted from Drummond)

ical outcomes in natural units. Monetary outcomes,
used in a cost-benefit analysis, include concepts such
as resources saved by the intervention, the individual’s
� willingness-to-pay (WTP) additional amounts for the
program, or their willingness-to-accept (WTA) com-
pensation for the removal of a program. Examples of
clinical outcomes for use in cost-effectiveness analyzes
include number of lives saved or adverse events avoid-
ed, or can be preference-based, with utility measure-
ments of health-related quality of life (in a cost-utility
analysis).

Quality-Adjusted Life Year

Cost-effectiveness analyzes require the selection of rel-
ative clinical outcomes. There is a wide variation in
what can be selected, from events or cases averted,
to changes in quality of life, to years of life gained.
Examining only the years of life gained overlooks the
effect that treatments may have on a person’s quality of
life. To overcome this deficiency, and in order to com-
pare program across populations, diseases, and inter-
ventions, combining the duration of life with health-
related quality of life into the single summary utility
measure known as � quality-adjusted life year (QALY)
has become the method of choice in recent years.
Health state utilities, measured between 0 (death) and
1 (perfect health), are generated over the evaluation
period either by specified generic questionnaires, such
as the EQ5D, visual analogue scales, or the processes
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of � time trade-off or � standard gamble. Multiplied by
the time in that health state, they are then summed to
calculate the number of quality-adjusted life years. The
difference between the QALY of one intervention and
the QALY of another is the incremental benefit received
by the intervention (Fig. 1). The number of QALYs
gained can also be discounted to adjust for � time pref-
erence.
Accurate quantification and valuation of economic indi-
cators used in the economic evaluation of health care
initiatives provide the basis for achieving an accurate
appraisal of the value of such programs. Care should
be taken to establish the appropriate perspective for the
evaluation and to ensure that all costs and outcomes
have been identified in the evaluation.

Cross-References

� Cost of Illness – Costing
� Costing Process
� Costing Process: Identification of Relevant Costs
� Costing Process: Measurement of Resources Use
� Costing Process: Valuation
� Direct Costs
� Friction Cost Method
� Human Capital Approach
� Indirect Costs
� Quality-Adjusted Life Years (QALY)
� Standard Gamble
� Time Preference
� Time Trade-Off
� Willingness to Pay
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Economic Modeling

� Modeling

Economic Principle

� Minimum Principle

Economies of Scale

Synonyms

Increasing returns to scale

Definition

Economies of scale is a term often used by economists
to describe the situation where the cost of producing
a good or service decreases when the volume of goods
or services produced increases. In other words, an equal
percentage increase in all inputs results in a greater per-
centage increase in output. Economies of scale are espe-
cially relevant for industries with a high share of fixed
costs. In service industries like the health care industry,
fixed costs include costs for medical technology, core
administrative functions, and expensive computer sys-
tems. Additional size advantages can result from vol-
ume discounting with suppliers.

Economies of Scope

Definition

Economies of scope are the benefits that arise from col-
lectively producing multiple, often similar goods or ser-
vices, instead of doing this separately. The tendency
towards joint practices offering different medical spe-
cializations in many countries is driven by economies of
scope. In the � hospital sector, it often costs less to pro-
vide a range of services in one single hospital instead
of having several hospitals offering a smaller range of
services; for example, the emergency surgery unit and
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treatment of heart attacks should be provided by one
single institution instead of being offered separately.

Ecosystem Acidification

� Acid Rain

Ectopic Pregnancy

Synonyms

Heterotopic pregnancy

Definition

An ectopic pregnancy occurs if a fertilized egg im-
plants and develops outside of the Corpus uteri. The
most common site is within the Fallopian tube (95%),
but implantation may also happen in the peritoneal
cavity, the ovary, and the Cervix uteri. A ruptured
ectopic pregnancy is a major cause of death in the first
trimester of pregnancy. Symptoms of ectopic pregnan-
cy are missed menses or an abnormal episode of bleed-
ing and abdominal / pelvic pain. Early detection of
ectopic pregnancy through recognition of symptoms,
biochemical markers, and ultrasound technology pre-
vent rupture and complications. Risk factors for the
development of ectopic pregnancies are pelvic inflam-
matory disease and previous interventions in the genital
tract: tubal surgery, reproductive techniques, intrauter-
ine device. The recurrence rate is up to 50%.

Effect of an Intervention

� Effectiveness

Effectiveness

Synonyms

Effect of an intervention; Effect measured by impact
and output

Definition

Effectiveness is a measure of the extent to which a spe-
cific intervention, procedure, regimen, or service, when

deployed in the field in routine circumstances, does
what it is intended to do for a specified population. It
refers to the performance of an intervention in practice.
Only a small number of clinical trials set out to answer
questions of effectiveness. Assessment of community
effectiveness of clinical interventions involves assess-
ment of five components: � efficacy, diagnostic accura-
cy, provider compliance, patient compliance, and cov-
erage. Effectiveness is the performance of an interven-
tion under conditions of routine service delivery within
the target population. These conditions are frequently
less ideal than the study of previous � efficacy research
conditions. The effectiveness may suffer e. g. from low
acceptance in the target population, unspecific indica-
tions for its application or interference with the physical
or social environment. Effectiveness relates to the ques-
tion whether a health procedure, service or programme
does work and to the actual usefulness to whom it is
offered.
Effectiveness deals with the question “does offering
a treatment or an intervention help under ordinary cir-
cumstances?”, whereas efficacy asks the question “does
receiving a treatment work under ideal conditions?”. In
other words, effectiveness is the capability of a medi-
cal intervention to produce an effect. However, it does
not inform whether the effect is positive or negative,
or compare the given effect to a standard. Contrary to
efficiency, the focus of efficacy is the achievement as
such, not the resources spent in achieving the desired
effect. Therefore, what is effective is not necessarily
efficacious, and what is efficacious is not necessarily
efficient.

Effect Measured by Impact and Output

� Effectiveness

Effect Modifiers

Synonyms

Moderators of effect size

Definition

An effect modifier is a factor, such as age or disease
severity, which alters the effectiveness of an interven-
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tion. It is important that these effect modifiers be iden-
tified as they may explain apparent differences in the
findings of the primary studies included in the meta-
analysis. Effect modification means that the relation of
the exposure and outcome is different depending on
which stratum of the effect modifier we are in. Anoth-
er series of possible “effect modifiers” in meta-analysis
relate to study design. If the moderator proves to be
significant, the meta-analyst should present an average
effect size and confidence interval for each grouping of
studies.

Effect Size

Synonyms

Treatment effect

Definition

The effect size is some specific non-zero value in the
population. The larger this value, the greater the degree
to which the phenomenon under study is manifested. It
is convenient to use the phrase “effect size” to mean the
degree to which the phenomen present in the population
or degree to which the null hypothesis is false. Each
effect size index is associated with a particular research
design.

Efficacy

Definition

Efficacy is the net health benefits achievable under ideal
conditions for carefully selected patients. It is a prereq-
uisite for � effectiveness and must be evaluated first. An
efficacious treatment is one that does more good than
harm to those who receive it. Efficacy of treatment can
be estimated in randomized control trials.
The performance of an intervention under near ideal,
e. g. study conditions. These positive conditions include
a high compliance of study participants, a high adher-
ence to the intervention, a standardized indication to
begin with the intervention and the control of inter-
ferences with the environment. Efficacy relates to the
question whether a health procedure, service or pro-
gramme can work.

Efficacy is the ability to produce a desired amount of
a desired effect. In a medical context it indicates that the
therapeutic effect of a given intervention (e. g. intake of
a medicine, an operation or a public health measure) is
acceptable; for example, an efficacious vaccine has the
ability to prevent a specific illness. In medicine, a dis-
tinction is often drawn between ’efficacy’ and ’effec-
tiveness’. Whereas efficacy may be shown in clinical
trials, effectiveness is demonstrated in practice. The
concept of ’self-efficacy’ is an important one in the self-
management of chronic diseases.

Efficiency

Synonyms

Most economical way of achieving a task

Definition

Efficiency is the capacity of intervention to produce
maximum output for a given input. It measures the
best possible result of a specific program against uti-
lized resources. In other words, the most economical
way of achieving a task.The approach is directed toward
policy makers rather than clinicians and reflects sever-
al methodological developments. Efficiency is usually
used to control increases in cost. This requires an under-
standing of patterns of treatment, volumes of services,
and costs.

Efficiency, Dynamic

Definition

Allocative and technical efficiency refer to a static situ-
ation – i. e. efficiency at a given point in time. Dynam-
ic efficiency refers to the development of innovations
– increased efficiency of products and processes – over
time.

Efficiency Postulate

� Minimum Principle
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Efficiency, Technical

Definition

Technical efficiency describes a situation where pro-
ducers use only those inputs that are technically nec-
essary to attain a given output.

Egalitarianism

Definition

The underlying assumption of egalitarianism is that all
persons are of equal moral worth and thus have basic
political and civil rights. Egalitarians see equality as
a basic value and associate justice necessarily with
equality. In their conceptions of justice, some egalitari-
ans favor equality of resources, some equality of oppor-
tunity and others equality of capabilities. As opposed
to libertarians (� Liberalism and Libertarianism), egal-
itarians in general tend to strive for equal distribution of
wealth within societies.

e-Government

Definition

E-Government refers to the implementation of commu-
nication and information technologies in the manage-
ment of a community, region or state. The similari-
ty with � e-health is that e-government has the same
aim – to provide all users with valuable information, at
the right time, in the right place, and in an understand-
able and applicable form. In addition, one of the main
aims of e-government is the improvement of e-Health
in a community or state.

e-Health

BRANKO JAKOVLJEVIĆ

Faculty of Medicine, Institute of Hygiene and Medical
Ecology, University of Belgrade, Belgrade, Serbia
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Definition

E-Health is the use of the Internet or other electron-
ic media by patients, health workers, and the pub-
lic, to disseminate or provide access to health and
lifestyle information or services. The implementation
of e-Health should facilitate communication between
population members, health professionals, health insur-
ers and financers, policy providers, and other stake-
holders. The primary aim of e-Health is to increase
the quality of health services. e-Health encompass-
es telemedicine, telehealth, and teleconsultation, etc.
(Wyatt 2005).

Basic Characteristics

The term e-Health is not easy to define. Revision of 51
definitions revealed a wide range of themes, including
health, technology, and commerce, but no clear consen-
sus about the meaning of the term could be identified
(Oh et al. 2005). One of the widest definitions describes
e-Health as the application of information and commu-
nication technologies across the whole range of func-
tions that affect the health sector. e-Health tools do not
refer only to Internet-based applications; they include
health information networks, electronic health records,
telemedicine services, personal wearable and portable
communication systems, health portals, and many oth-
er information and communication technology-based
tools assisting prevention, diagnosis, treatment, health
monitoring, and lifestyle management (COM 2004).
The first incorporation of telecommunication systems
into curative medicine was � telemedicine, which is
considered the origin of e-Health (Wootton 1996). Lat-
er, the concept of telemedicine expanded from the
exclusively curative nature of medicine to the preven-
tive fields of medicine, leading to the creation of the
concept of � telehealth (WHO 1997). Another term
used synonymously to describe the application of com-
munication technologies for all health-related services
is � health telematics (WHO 1998).

Benefits of e-Health

The implementation of e-Health offers advantages for
the health system (� health systems) in several domains
(Eysenbach 2001; COM 2004):
1. Benefits for the health sector: e-Health is expect-

ed to deliver significant improvements in access to
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care, quality of care, and the efficiency and produc-
tivity of the health sector (� teleservices, � tele-
care). e-Health tools support the aggregation, analy-
sis, and storage of clinical data in all forms; informa-
tion tools provide access to the latest findings; while
communication tools enable collaboration between
many different organizations and health profession-
als. Further progress in medical research, better
management and diffusion of medical knowledge,
and a shift towards evidence-based medicine are all
supported by e-Health.

2. Benefits for health consumers: Both as patients and
as healthy citizens, people can benefit from bet-
ter personal health education and disease preven-
tion. Health consumers today are actively involved
in decisions related to their own health, rather than
simply accepting knowledge that health profession-
als present to them, and are therefore proactive-
ly looking for information on their medical condi-
tions. Teleconsulting (� teleconsultation) is anoth-
er example of a method of seeking health infor-
mation, second opinions, or advice from specialists
using telecommunication systems. By making the
knowledge base of medicine and personal electron-
ic records accessible to consumers over the Inter-
net, e-Health supports the development of therapy at
a distance, i. e. � teletherapy. All of these disciplines
shift the midpoint of medicine from the health ser-
vices toward the patient, which is known as patient-
centered medicine.

3. Benefits for health professionals: e-Health tools and
applications can provide fast and easy access to elec-
tronic health records at the point of need. They can
support diagnosis by non-invasive imaging-based
systems, and provide access to specialized resources
for education and training. Examples include tel-
eradiology, teledermatology and telepathology; all
of which enable health professionals to transfer and
access images anywhere.

4. Benefits for health authorities and health managers:
Increasing efficiency in health care should lead to
a decrease in health costs, by avoiding duplicative
or unnecessary diagnostic or therapeutic interven-
tions, through enhanced communication possibili-
ties between health care establishments, and through
patient involvement. e-Health systems can empower
managers by spreading best practices, and helping to
limit inefficient and inappropriate treatment.

Major Challenges for the Implementation
of e-Health

The use of the � Internet and other � telecommuni-
cation strategies for the dissemination of health care
and patient-related information is, however, facing
some major challenges (Iakovidis 1998; Eng 2001; Po-
dichetty 2003; COM 2004; Wyatt 2005). The proposed
problems that need to be overcome in the future are:
• Organizational issues – common understanding,

concerted efforts and long-term commitment of state
authorities, health professionals, consumers, man-
agers, and the community is needed. Only through
concerted efforts by all can successful implementa-
tion be ensured, with benefits for all expected.

• Financial issues – the costs of implementation of
a system are divided into investments and ongoing
costs. To address this, a study on sustainability of the
system must be performed at an early phase. Another
question is the payment of health services provided
by the system – whether by reimbursement, out of
pocket, or insurance; together with the issue of pay-
ing health professionals for their services.

• Technical issues – in order to assure interoper-
ability of e-Health systems, a thorough standard-
ization of system components and services such as
health information systems, health messages, elec-
tronic health record architecture, and patient identi-
fying services is of prime importance. Furthermore,
e-Health systems and services must be user-friendly,
a quality highly dependent on the characteristics of
the Internet connection. Practically, it will be dif-
ficult to provide similar standards in medical tech-
nology and equipment, especially in rural or low-
income areas, and to enable interoperability of tech-
nology with future developments.

• Education of professionals and patients – the
educative process should increase knowledge on the
applications of the system, and enable judgment of
the quality of the health information released on the
Internet. This depends on the personal characteris-
tics of the users (comfort using new technology, fears
or doubts about technology effectiveness, and accep-
tance of the e-Health system, etc.) (� health educa-
tion).

• Ethical issues – Security and confidentiality prob-
lems usually occur while transmitting information
through the system. Sensitive topics include con-
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fidentiality and protection of patient data, authen-
tication and authorization of system users, secure
transfer and storage of health data, and standards
of data quality, etc. The � e-Health Code of Ethics
was developed by the Internet Healthcare Coali-
tion in 2003 to ensure high quality of information
on the Internet, protect users’ privacy, and respect
patients’ rights to be informed and to decide if their
personal data can be collected, used, or transferred
(IHC 2003). The Health Insurance Portability and
Accountability Act (HIPAA) has obliged health care
providers who conduct financial and administrative
transactions electronically to disclose how they use,
store, and share health information; ensure patients
have access to their medical records; and obtain
patient consent before releasing patient information
(� ethics, � consumer protection).

• Quality assurance – one of the most important chal-
lenges for the e-Health system is quality assurance.
Good quality e-Health services reduce delays in
seeking appropriate health care, increase knowledge,
reduce confusion on health-related issues among
users, and promote improvements in consumers’
health-related behavior. Criteria applied for quality
assurance on the Internet are similar to general qual-
ity criteria, including accuracy, completeness, rele-
vance, adequate presentation, usefulness, and priva-
cy and confidentiality (� data quality). In addition to
these, technical quality must be provided, referring
to speed, browser compatibility, presence of search
engines, design of the site, and disclosure of author-
ship and sponsorship, etc. (� data dissemination and
utilization) (Eysenbach et al. 2002).

• Access for all to e-Health – the equal access of all
groups of society to health services is an important
goal in the public health policy field. e-Health can
not reach some groups of society, such as isolated
ethnic communities, immigrants, the homeless, the
elderly, disabled persons, illiterates, the poor, and
others who do not have access to computer technol-
ogy. This phenomenon is referred to as the “digital
divide” and is expected to persist even when new
technologies become available.

Public e-Health

In the era of prevention, health promotion and evidence-
based medicine, the Internet offers many possibilities

for multidimensional communication. The Internet is
not only a tool for the exchange of scientific informa-
tion, but also a communication medium. In the field of
public health, the Internet offers a chance to put health
promotion and prevention onto a higher level, including
allowing public access. Public health services can play
an important role in providing the population with high
quality, relevant and scientifically-based information on
issues such as risk factors for non-communicable dis-
eases, healthy life styles, and environmental issues, etc.
(� public e-health).
The future applications of e-Health are not easily pre-
dictable. There are some indications that e-Health could
be implemented in commercial services (� e-com-
merce), management in health care (� e-government),
and the distribution of health receipts (� e-receipts)
(Jähn 2004).

Conclusion

The benefits of e-Health for health professionals, health
systems, and individual patients will come to light in the
future since e-Health offers many opportunities for pre-
vention, promotion, decision making, health care, dis-
ease management, and policy making. The issues of
quantity, quality, access, equity, and security of infor-
mation need to be clearly addressed in the future.
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� Teleservices
� Teletherapy
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e-Health Code of Ethics

Definition

A group of about 100 international experts includ-
ed in the Internet Healthcare Coalition developed the
e-Health Code of Ethics in 2003. The Code obliges

organizations and individuals who provide � health
information, health products, or � health services on the
� Internet to uphold the following eight guiding prin-
ciples: candor, honesty, quality, informed consent, pri-
vacy, professionalism in online health care, responsible
partnering, and accountability.

Elderly

� Mental Health in Older Adults

Elderly and Health

� Aging and Health

Elderly Persons

Definition

In medical terminology, elderly persons are those over
50 years of age. With reference to social legislation,
elderly and old people are defined by their entry into
retirement. Further categories have been developed in
accordance with the growing life expectancy. Such cat-
egories differentiate, for instance, between the very old
(persons over 80 years of age) and the “young” old.
This leads to a more accurate identification of the dif-
fering needs and demands manifested in elderly or old
people and is therefore important for social and health
care planning.

Elective Mutism

Definition

Elective mutism is characterized by a marked, emotion-
ally determined selectivity in speaking, such that the
child demonstrates a language competence in some sit-
uations but fails to speak in other (definable) situations.
The disorder is usually associated with marked person-
ality features involving � social anxiety, withdrawal,
sensitivity, or resistance.

http://www.informatics-review.com/thoughts/index.html
http://www.informatics-review.com/thoughts/index.html
http://www.ihelathcoalition.org
http://ijahsp.nora.edu/articles/1vol2/PodichettyeHealth.html
http://ijahsp.nora.edu/articles/1vol2/PodichettyeHealth.html
http://www.who.int/inf-pr-1997/en/pr97-9.html


326 Electroencephalogram

Electroencephalogram

Definition

An electroencephalogram (EEG) is a test that measures
and records the electrical activity of the brain. Elec-
trodes attached to the head are connected by wires to
a machine that amplifies and records the electrical activ-
ity inside the brain as a series of wavy lines drawn by
a row of pens on a moving piece of paper, or as an
image on the computer screen. There are several types
of brain waves. Alpha waves have a frequency of 8 to
12 cycles per second and are present only in the wak-
ing state when the eyes are closed. Beta waves (13 to
30 cycles per second) are normally found when a person
is alert or has taken high doses of certain medications.
Delta waves (less than 3 cycles per second) and theta
waves (4 to 7 cycles per second) are present only in
children or during sleep. An EEG may be done to diag-
nose epilepsy, brain tumor, Parkinson’s disease, inflam-
mation, infection, bleeding, head injury, or sleep disor-
ders, and to confirm or rule out brain death in a person
who is in a coma.

Electronic Data Interchange

Definition

Electronic data interchange is the mutual exchange of
routine information between businesses using standard-
ized, machine-readable formats.

Electronic Health Record (EHR)

Synonyms

Electronic medical record (EMR)

Definition

In contrast to the traditional paper record, an electron-
ic health record stores electronically all medical infor-
mation of a patient’s past and present � health status
and health care. It can serve the different users in the
health care system to obtain quickly up-to-date infor-
mation about an individual’s health and to manage the

whole history of a patient’s health information. The use
of EHR throughout the health care system implies that
all providers of health care are equipped with comput-
ers and the software necessary to receive, transmit and
store the relevant data on the electronic health record.
An electronic health record is a computer-based record
system that includes the lifelong summary of a per-
son’s health episodes, assembled from summaries of
individual electronic patient records and other relevant
data. The electronic health record includes something
that the � electronic patient record neglected – the so
called “wellness information” – innformation on the
patient’s state of health throughout their life. This sys-
tem is accessible online from many separate, interoper-
able automated systems within an electronic network.
Furthermore, the patient can also access and input some
information into the system. The advantages of the
electronic health record are availability, easy retrieval,
access, and transfer of information for different spe-
cialists (physicians, nurses, pharmacists, and adminis-
trative staff). Electronic records offer many types of
organization and presentation of data. The disadvan-
tages of electronic health records are considerable start-
up costs (hardware, software, and their upgrade), provi-
sion of adequate training for health professionals who
use them, and employment of information technology
staff for system maintenance.

Electronic Medical Record (EMR)

Definition

These two terms are sometimes used as synonyms. The
electronic medical record is considered to be the ances-
tor of both the � electronic health record and the � e-
lectronic patient record. An electronic medical record
is the digital documentation of each use of the health
service by a single person. Therefore, one patient can
have as many electronic medical records as the number
of times different health services have been used (visits
to general practitioner, dentist, and specialist, etc.).

Cross-References

� Electronic Health Record (EHR)



E

Emergency Contraception 327

Electronic Patient Record (EPR)

Synonyms

Computer-based patient record

Definition

The electronic patient record (EPR) is a computer-
based clinical data system designed to replace
� paper-based patient records. It includes a complete
record of all the health-related information of a per-
son, including data on dental and psychiatric visits. This
means that the electronic patient record combines all of
the existing electronic medical records of one patient.
On the other hand, unlike electronic health records, the
EPR is accessible from a single, automated provider-
based system (e. g. a physician’s or hospital’s system),
but data confidentiality and security must be provided.

Elimination

Definition

Elimination is the excretion of (pharmacological) sub-
stances from the body.

Embargo

Definition

Embargo is a legal term depicting an instrument
attributed to the realm of trade law. Embargo describes
import and export restrictions for products and goods
from and to defined countries. An embargo may be lim-
ited to a defined group or category of products or lim-
ited to a specific country or area. Embargos are often
used as a means of political sanctioning of certain coun-
tries. They can also be released based on health and
safety reasons.

Embodied, Embodiment

Synonyms

Incarnate

Definition

Discussions about people can become quite abstract.
People can be thought of as sharing universal char-
acteristics without distinction or regard for the par-
ticulars of their lives and the histories of the other
people with whom they share their living. The con-
cept of embodiment seeks to redress this imbalance. It
reminds us that there are environmentally conditioned
physiological limitations that shape how people per-
ceive and relate to their environments and others; they
even shape our consciousness of ourselves. The term
can help us avoid the other extreme of thinking that
consciousness is merely the epiphenomenon of mate-
rial processes. We might say that humans are embodied
psychosocial beings who are more or less embedded in
social structures that afford or deny a means of making
a way through life and cultural systems that engender or
destroy shared ways of making life meaningful in our
particular environments. Others would extend embodi-
ment to include a spiritual dimension as well.

Emergency Care

Definition

Emergency care is a medical service for the treatment of
acute symptoms of illness or injury that are life threat-
ening. Medical conditions requiring emergency care are
generally sickness or injury of an advanced degree of
severity in which urgent medical care is necessary to
preserve the person’s life or bodily functions. Emergen-
cy care is generally delivered in hospitals or specialized
emergency ambulances.

Emergency Contraception

Synonyms

Post-coital contraception; Morning-after-pill” (collo-
quial)

Definition

By definition, emergency contraception (EC) does
not constitute a termination of pregnancy (abortion).
According to the moment in time within the menstru-
al cycle when the drug is taken, EC inhibits or delays
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ovulation or tubal transportation of the sperm. The
most common method is the intake of hormones with-
in a few hours or up to 5 days after unprotected inter-
course. Mechanical post-coital contraception compris-
es the insertion of an intrauterine device after unpro-
tected intercourse. Availability of EC has the potential
of preventing unwanted pregnancies. Making EC avail-
able is of particular importance in situations where sex-
ual coercion and violence against women and girls, and
as a result unwanted pregnancies, are common.

Emergency Management

� Disaster Management, International
� Disaster Management, National

Emergency Preparedness
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Synonyms

Hazard preparedness

Definition

Developing plans of action for the situation when the
disaster strikes.

Basic Characteristics

In general, many of the responses to extreme disasters
(� hazards, natural; � hazards, technological) used to
be based on trial and error, and adhockery. The immi-
nent stress, disorganization, and chaotic developments
in the early aftermath make it clear that adequate prepa-
ration before the disaster (i. e. anticipative, rather than
reactive adaptation) is crucial.
Since a disaster protection system guaranteeing abso-
lute safety is an illusion, a change of paradigm is need-
ed. It is necessary to live with the awareness of the pos-
sibility of disasters and to accommodate them, rather

than to try, in vain, to eradicate them. While trying to
protect from floods up to some design magnitude, it
should be borne in mind that extreme hazards may hap-
pen, which exceed the design values assumed for build-
ing the preparedness system. Disaster mitigation sys-
tems do not provide a complete, 100%, safety. Hence,
there is a need for plans of emergency preparedness
for rare, but not impossible, events exceeding the plan-
ning/design conditions. Extreme hazards, which the
existing preparedness system cannot bear, are realistic.
For instance, a levee system may protect a riparian pop-
ulation from a 50-year flood (� N-year event) in such
a way that a flood of design magnitude is contained
between levees, so that no damage is involved. How-
ever, a plan should be in place, which could be used if
a 1000-year flood (� N-year event) arrives and the levee
breaks, causing massive inundations of settlements.
Creating a culture of preparedness in the entire nation
is needed. There must be a sense of shared responsibil-
ity among individuals, communities, the private sector,
NGOs, faith-based groups, and authorities at all admin-
istrative levels. Individuals must play a central role in
preparing themselves and their families for emergen-
cies.
In contrast to disaster mitigation � mitigation strategies
which are aimed at preventing disasters from occurring,
emergency preparedness results in developing detailed
and robust plans of action for the situation when the
disaster strikes. Common measures of preparedness
include the proper maintenance and training of the
emergency services, the development and testing of
the system of the emergency warning and its dissem-
ination, rehearsing an evacuation plan. The planning
should include emergency shelters and detailed evacua-
tion plans, equipment and supplies (a stockpile of sup-
plies for sheltering purposes), warning devices, back-
up life-line services (e. g. power, water, sewage). It is
important to plan for the coordination of the agencies
involved in emergency management, possibly in the
form of an emergency operations center (EOC), with
reliable external communications (including access to
radio networks), to coordinate the activities in the
response phase of the emergency.
Also members of the general public should be aware
of the risk of disasters, and be prepared for them, so
that they know what to do when disasters strike. In
the USA, for the specific hazard of hurricanes and the
likelihood of evacuation, the federal agency (Nation-
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al Oceanic and Atmospheric Administration, NOAA)
recommends preparation of a ‘disaster bag’ includ-
ing, among other things, a flashlight with spare bat-
teries; a battery-operated portable radio; a battery-
operated NOAA weather radio; first aid kit; prescription
medicines; cash and credit card(s); a cell phone with
a fully charged spare battery; spare keys; a three-day
supply of water; high energy non-perishable food; blan-
kets or sleeping bags. Also special items for infants, the
elderly or disabled family members; and a change of
clothing should be included.
In France, emergency preparedness includes prepara-
tion of maps of the hazard areas, from which land-use
regulations are issued; and plans for emergency and res-
cue. Preparation of flood risk maps and flood risk man-
agement plans are compulsory activities requested by
the Floods Directive, being prepared by the European
Union.
Hurricane Katrina and the subsequent sustained flood-
ing of New Orleans was a deadly reminder that the
USA can and must do better in responding to emergen-
cies. The disaster exposed significant flaws in nation-
al preparedness for catastrophic events and the capac-
ity to respond to them. The most powerful country in
the world proved not to be as prepared as it should
have been, at all levels: federal, state, local, commu-
nity, and individual. The US government felt obliged to
re-examine how to address the full range of potential
catastrophic events – both natural and man-made.
President Bush made clear that the federal US govern-
ment would learn the lessons of Hurricane Katrina so
that the nation can make the necessary changes to be
“better prepared for any challenge of nature, or act of
evil men, that could threaten people.”
The emergency system preparedness should be in place
prior to disaster strikes. Among the actions needed are,
for example, the following (foreseen in the US as a part
of lessons learned from Katrina):

• ensuring that relevant federal, state, and local deci-
sion-makers are working together and in close prox-
imity to one another in the event of a disaster;

• ensuring situational awareness by establishing rapid
deployable communications;

• clear and non-ambiguous distribution of tasks and
responsibilities; embedding a single point of contact
to enhance coordination of military resources sup-
porting the response;

• identifying and developing rosters of federal, state,
and local government personnel who are prepared to
assist in disaster relief;

• employing adequate technology to update and uti-
lize the national emergency alert system in order to
provide the public with advanced notification of and
instruction for disasters and emergencies;

• enhancing the mechanism for providing federal
funds to states for preparations upon warning of an
imminent emergency;

• improving the delivery of assistance to disaster vic-
tims by streamlining registration, expediting eligibil-
ity decisions, tracking movements of displaced vic-
tims, and incorporating safeguards against fraud;

• reviewing state evacuation plans and essential emer-
gency services; and

• checking if there are adequate helplines, offering
information and advice in case of a disaster.

Initiative and innovation (therein advanced technolo-
gies) must be recognized and rewarded in emergency
preparedness. Advanced systems like infrared sensors
and scanners (e. g. mounted on helicopters) can help
find trapped people. New technology developments,
such as radarscopes and sensors can be used on robots,
which could sense a living human inside a building
(through 30cm of concrete and 15m beyond). After
a living person is discovered and precisely located in
the initial cleanup, a rescue team could be called to that
specific location.
� Resiliency forms a key part of disaster recovery
� recovery strategies. Resiliency makes it possible to
smoothly recover from a failure related to a disaster.
A high availability network design is often the founda-
tion for disaster recovery. Handling a crisis effective-
ly could save lives and much money just as dealing
with one ineffectively could do the opposite. And while
a well managed crisis often enhances an institution’s
reputation of authority and leadership, a poorly man-
aged one can damage both and open up costly litiga-
tion.

Cross-References

� Hazards, Natural
� Hazards, Technological
� Mitigation Strategies
� Recovery Strategies
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Employee

Synonyms

Worker; Agent

Definition

The employee is a person who works for an employer
pursuant to the instructions and organizational control
of the employer. The employee is legally dependent on
the employer. He is entitled to claim wages as agreed in
the underlying employment contract.

Employees Health

� Workplace Health

Employer

Synonyms

Principal

Definition

The employer is a person, company or any other
legal entity that provides individuals (employees) with
employment. The employer has the right to give instruc-
tions to his employees. On the other hand, he is obliged
to pay their wages as agreed in the underlying employ-
ment contract.

Employment and Workers Safety Law

� Labor and Occupational Safety Law

Empowerment

Definition

In � health promotion, empowerment is a process
through which individuals and groups gain greater con-
trol over decisions and actions affecting their health.
It may be a social, cultural, psychological or political
process through which individuals and social groups
are able to express their needs, present their concerns,
devise strategies for involvement in decision-making,
and achieve political, social and cultural action to meet
those needs.
A distinction is made between individual and com-
munity empowerment. Individual empowerment refers
primarily to the individual’s ability to make decisions
and have control over their personal life. Community
empowerment involves individuals acting collectively
to gain greater influence and control over the determi-
nants of health and the quality of life in their communi-
ty.

Enable

Synonyms

Enabling

Definition

Health promotion focuses on achieving � equity in
health. � Health promotion action aims at reducing
differences in current health status and ensuring equal
opportunities and resources to enable all people to
achieve their fullest health potential. This includes
a secure foundation in a supportive environment, access
to information, � life skills and opportunities for mak-
ing healthy choices. People cannot achieve their fullest
health potential unless they are able to take control of
those things which determine their health. This must
apply equally to women and men.
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Enablement/Enabling

Definition

Enabling is one of the three major � health promo-
tion action strategies laid down in the � Ottawa charter
(WHO 1986). In health promotion, enabling means tak-
ing action in partnership with individuals or groups to
empower them, through the mobilization of human and
material resources, to promote and protect their health.
The emphasis in this definition on � empower-
ment through partnership, and on the mobilization of
resources draws attention to the important role of health
workers and other health activists acting as a cata-
lyst for health promotion action, for example by pro-
viding access to information on health, by facilitating
the development of skills, and supporting access to the
political processes which shape public policies affect-
ing health.
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Enabling

� Enable

Encephalitis

Synonyms

Infection of brain tissue; Inflammation of brain tissue

Cross-References

� Acute Life-Threatening Infections

Endemic

Synonyms

Autochthonous; Indigenous

Definition

Endemic disease is defined as disease that is constantly
present to a greater or lesser degree in people of a cer-
tain class or in people living in a particular location. It
also refers to presence of an organism, plant, species,
etc., “belonging”,“native to”, or “prevalent in” a partic-
ular field, area, region, or environment.
In contrast to � epidemics, endemic problems are dis-
tinguished by their consistently high levels over a long
period of time.

Endemic Infectious Diseases

Synonyms

Endemics

Definition

The term “endemic” stems from the Greek and means
“in people.” Endemic diseases occur regularly in con-
tained regions or populations and do not spread further.
The cause of the disease, the pathogen, is permanent-
ly present in an endemic region. Endemics can appear
wherever pathogens or their hosts depend on specific
atmospheric conditions. Knowledge about where and
how pathogens occur plays an important role in travel
medicine. Examples of countries and their endemic dis-
eases are: Japan encephalitis (see acute life-threatening
infectious diseases), Tsutsugamushi fever (see tropical
diseases/travelers diseases), West Nile fever (see trop-
ical diseases/travelers diseases) and TBE (see tropical
diseases/travelers diseases).

Endemics

� Endemic Infectious Diseases

Endocrine Disturbances

Synonyms

Endocrine system disease; Endocrinological dysbal-
ance

http://www.euro.who.int/AboutWHO/Policy/20010827_2
http://www.euro.who.int/AboutWHO/Policy/20010827_2
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Definition

Endocrine disturbances are about the glands and hor-
mones of the body and their related disorders. In par-
ticular, it comprises pathological processes of the endo-
crine and diseases resulting from abnormal level of
available hormones.

Endocrine System Disease

� Endocrine Disturbances

Endocrinological Dysbalance

� Endocrine Disturbances

Endpoints

� Outcome (Health Economics)

End Stage Disease

Synonyms

Terminal disease stadium; Life threatening illness;
Incurable disease

Definition

Patients with end stage disease suffer from metastat-
ic, relapsed cancer and chronic diseases in their termi-
nal stage – like heart failure, terminal renal insufficien-
cy (uremia), hepatic failure, diabetes mellitus with its
complications, AIDS, and chronic progressive neuro-
logical disorders, including Alzheimer’s disease. These
patients are given palliative care at this incurable end
stage, when alleviation of their symptoms, including of
unwanted drug effects, is required.

Engagement

� Participation

Engagement in Health Promotion

� Health Promotion Engagement

Enjoyment of Food

� Pleasant Taste

Enterobiasis

Synonyms

Infection with Enterobius vermicularis; Pinworm infec-
tion

Definition

Enterobiasis is the most common worm infection in
moderate zones; in tropical regions it is rare. The eggs
are ingested and in the intestines the larvae are set free
and develop to adult worms. The female parasites are
8–13mm long, the male up to 5mm. At night the female
worms move to the anal region to release their eggs
causing severe itching. Due to scratching and after-
wards touching the mouth, renewed self-infection can
occur. Transmission can also occur from contact with
contaminated dust or bed linen. Eggs can be detect-
ed using a sticky tape around the anus. Enterobiasis
can be cured by pyrantel or pyrvinium. As the ther-
apeutics only kill the adult worms but not the larvae,
a second treatment is necessary after an interval of 2–
3 weeks. Successful treatment depends on compliance
with hygienic rules and simultaneous treatment of other
family members may be necessary.

Environment

Synonyms

Milieu; Surroundings; Setting; Background; Scope

Definition

Environment may be defined as conditions and influ-
ences of the place of living. There are many different
types of environment (for example, urban, rural, etc.).
Also environment refers to the social and cultural forces
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that shape the life of a person or a population. Physical
environment describes the characteristics of a landscape
(e. g. climate, geology) which have not been changed
markedly by human impact, whereas the geographical
environment includes the physical environment togeth-
er with any human modifications (e. g. agricultural sys-
tems, industrialization, urbanization).

Environmental Contaminants

� Environmental Pollutants

Environmental Degradation

Definition

Environmental degradation relates to the deterioration
of the environment, both in terms of quantity and qual-
ity. Quantity refers e. g. to the extinction of wildlife
species and quality to air, water or land pollution. Envi-
ronmental degradation has many forms and can occur
naturally or through human processes. The loss of rain
forests, air pollution and smog, � ozone depletion, and
the destruction of the marine environment are some of
the main areas of concern at present. Pollution is occur-
ring all over the world and the planet’s oceans. Even
in remote areas, the effects of marine degradation are
obvious.

Environmental Engineering

Definition

Environmental engineering is the application of science
and engineering principles to improve the environment
(air, water, and/or land resources); to provide health-
ful water, air, and land for human habitation and for
other organisms; and to remediate polluted sites. Neg-
ative environmental effects can be decreased and con-
trolled through public education, conservation, regula-
tions, and the application of good engineering practices.
Many environmental standards are based in whole or in
part on the best available technology.

Environmental Factors

Definition

The complete background of an individual’s life.

Environmental Hazards

Definition

Environmental hazards are all kinds of environmen-
tal factors that adversely affect health or the ecolog-
ical balance necessary to human health, safety and
well-being. Environmental factors involve characteris-
tics of the occupational or personal environment such as
work safety and housing conditions, but also the global
environment such as water, air and food. Environmen-
tal hazards are for example water contaminants, toxic
chemicals, wastes, air pollution (� air quality and pol-
lution), disease transmitters and � radiation.

Cross-References

� Workplace Hazards

Environmental Health

Synonyms

Environmental hygiene

Definition

Environmental health is a medical discipline dealing
with those aspects of human health and disease that are
determined by physical, chemical, biological, social,
and psychosocial factors in the environment. It also
refers to the theory and practice of assessing and con-
trolling factors in the environment that can potential-
ly affect health. It strives to promote health and quali-
ty of life by preventing or controlling those diseases or
deaths that result from interactions between people and
their environment. Environmental health includes iden-
tification, evaluation, control, and prevention through
education of all those factors in the total environment
that exercise a detrimental effect on individual phys-
ical, mental, and social well being and development.
It also implies continuous efforts to educate and pre-
vent individuals from effecting the environment in such

http://library.thinkquest.org/26026/Environmental_Problems/rain_forest_destruction.html
http://library.thinkquest.org/26026/Environmental_Problems/rain_forest_destruction.html
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http://library.thinkquest.org/26026/Environmental_Problems/smog.html
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a way that it becomes detrimental to their well being
and development.

Cross-References

� Urban Environments

Environmental Health Determinants

� Health Determinants, Environmental

Environmental Health Indicators

Definition

Environmental health indicators are a set of parameters
that directly influence health and quality of life. This
category of indicators includes air and water quality,
food safety, and exposure to environmental substances.
In addition, home, workplace, or recreational condi-
tions can also affect health and may result in premature
disability or mortality.

Environmental Hygiene

� Environmental Health
� Urban Environments

Environmental Justice

Synonyms

Equity in the distribution of environmental hazards and
resources

Definition

The environmental justice movement started in the
USA during the 1980s as an initiative of African-Amer-
ican civil rights groups who protested against a dis-
proportional clustering of hazardous waste dumps and
industrial plants in the immediate vicinity of residen-
tial areas inhabited mainly by ethnic minorities and
socio-economically weak groups. It therefore differs
markedly from traditional supraregional environmental
movements which seek to protect nature and the envi-
ronment and whose members are mainly middle class.

With its central mission – calling attention to the ethnic
and social inequality and environmental justice in the
immediate living space and eradicating this form of dis-
crimination – the mainly locally oriented environmental
justice movement has contributed significantly to politi-
cizing environmental justice in the USA. The environ-
mental justice movement has since spread across the
world and, being particularly significant in the Third
World, has now become an environmentalism of the
poor.

Environmental Law and Public Health

ADEM KOYUNCU

Mayer Brown LLP, Cologne, Germany
akoyuncu@mayerbrown.com

Synonyms

Environment law

Definition

Environmental law stands for all legal rules that are
aimed at the protection and development of the envi-
ronment and its compartments as well as the protection
of public health from harm, risks, and nuisances arising
from the environment and the human-made interaction
with the environment.

Basic Characteristics

The importance and perception of environmental law
significantly increased in the final quarter of the 20th
century. This is particularly the case for the laws that are
designed to protect the environment. However, in the
realm of public health, it was already understood that
“disease and a poor environment went hand in hand”
(Reynolds 1995). Indeed, public health laws tradition-
ally and at an early point in time intended to improve
the conditions the population lived in. Therefore, the
reduction of health risks and nuisances arising from the
environment were also the focus of early public health
laws in the 14th and 15th century (Reynolds 1995; Cok-
er and Martin 2006). For example, the importance of
clean drinking water and sanitary conditions have long
been recognized as important factors for healthy popu-
lations. The interrelation of public health and the envi-
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ronment is much better understood today and a large
number of laws govern specific aspects of this interre-
lation.
Environmental laws can be differentiated into two
branches:
1. Environmental laws include “environmental protec-

tion laws” which consist of those legal rules that are
aimed at the protection of the environment and its
compartments as natural habitats. Their goals are the
protection of the natural biological diversity and the
protection of species (including herbal protection of
species and animal protection);

2. Environmental laws also include “environmental
health laws”. Environmental health laws are legal
rules that are aimed at the protection of human
health from risks arising from the environment. This
includes those “human-made” risks resulting from
interactions between human beings and the environ-
ment (e. g., air and water pollution). Environmental
health laws should be regarded as a distinct part of
public health law. (Locke et al. 2007, with additional
remarks).

In practice, these two distinct branches of environmen-
tal law have built their own infrastructure. There are
regularly different agency units, some covering envi-
ronment protection aspects and others covering envi-
ronmental health aspects. Nevertheless, a relevant area
of overlap exists so that to a certain extent both areas
remain interwoven.

General Legal Remarks

Environmental health aspects have become one of the
main pillars of contemporary public health practice. As
the health risks resulting from the environment receive
more and more policy attention, this correspondingly
increases the awareness of the necessary and under-
lying environmental health laws. As there is a multi-
tude of environmental health risks, public health actions
to cope with them have a corresponding multitude of
starting points. The safeguarding of public health from
environmental health risks must combat, among others,
health risks arising from air and water pollution and
from the built environment as well as animal-caused
health risks. Environmental health law has a broad
scope. As the number of its practice areas will demon-
strate below, the range of legal topics and issues is
so multifaceted and complex that environmental law is

indeed a “complex legal landscape” (Locke et al. 2007).
In the following, a number of specific legal concerns
related to the practice of environmental health are high-
lighted briefly.
Environmental health law is a cross-sectional sub-
ject that embraces legal provisions located in differ-
ent areas. As such, environmental health law includes
legal rules located in occupational safety laws as well as
criminal law provisions that prohibit and sanction envi-
ronmental crimes. Therefore, in the practice of environ-
mental health, the competent authority for a particular
issue may not be that easy to identify. This is particular-
ly true as environmental law may be subject to federal
legislation as well as state legislation so that federal and
state authorities may be in conflict. The laws governing
this field must set forth clear regulatory competencies
and responsibilities. They also have to regulate inter-
agency cooperation.
Because of the diversity of environmental health risks,
the corresponding laws must provide the administra-
tion with sufficient authority and a broad range of legal
means to combat the variety of risks. The agencies in
charge of environmental health protection need pow-
erful legal means, particularly as these agencies have
to mitigate health risks that can affect large parts of
the population. Therefore, the legal responsibility of
the public health practitioner is enormous. On the oth-
er hand, his actions may affect the addressees (e. g.,
companies, individuals) severely, especially as some
risk mitigation decisions are based only on preliminary
assessments that can turn out to be incorrect in retro-
spect. In light of the personal and property rights affect-
ed by such public health actions, lawsuits and legal
actions are not uncommon in the practice of environ-
mental health law.

Structure and Practice Areas

Among the environmental laws, there is differentia-
tion between rules for “general environmental law”
and legal rules for “special environmental laws”, which
encompass the specialized legal fields of environmental
law (Sparwasser et al. 2003):
• General environmental laws comprise the legal pro-

visions, means, methods, and competencies that are
relevant to all specialized environmental law practice
areas. They may be regarded as umbrella provisions
that apply to all fields of environmental law.
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• Special environmental laws govern the legal means
and practice of the different specialized practice
areas of environmental law.

The specialized fields of environmental law cover
a broad range of practice areas. They relate:
• To the protection of environmental compartments.

As such, these provisions include air protection, land
protection, water protection, and nature protection
laws;

• To the sources of environmental and public health
threats. These sources include hazardous activities,
substances, or products. These legal provisions are
not strictly linked with a particular environmental
compartment. They include intromission protection
laws, nuisance abatement laws, chemical laws, haz-
ardous substances laws, nuclear energy laws, elec-
tronic equipment laws, construction materials laws,
and waste and recycling laws (Sparwasser et al.
2003);

• To potential sanctions and recovery after the detec-
tion of environmental offenses. These provisions
particularly form the body of environmental crimi-
nal law and environmental liability law.

The boundaries of these legal fields are not always
clear-cut from other areas of public health law. Environ-
mental law fields overlap and have numerous intersec-
tions with several other public health law fields (e. g.,
occupational safety laws, infectious diseases control
laws, legal regulation of products and businesses). The
instruments of environmental law are as diverse as the
scope of this legal field.

General Legal Means

Environmental law has several legal avenues. In gen-
eral terms, this field of law makes use of traditional
tools of administrative law (e. g., administrative orders,
injunctions). It also effectuates tools based on cooper-
ative approaches. Therefore, the legal means and their
mechanisms could be summarized as follows (Kloepfer
2004):
• Direct behavior influencing (e. g., by regulatory

supervision, administrative orders);
• Indirect behavior influencing (e. g., by means of tax

law, commerce law);
• Planning and zoning activities to create a healthy

environment, including a healthy built environment
(Perdue et al. 2003);

• Sovereign environmental protection activities con-
ducted autonomously by the state and its adminis-
tration;

• Information and education activities and state funded
research;

• Legal means for promoting and funding cooperation
between state and private institutions.

Besides these general techniques, the legal means of
environmental law may be differentiated depending
on the differing objectives of the field. Fundamental-
ly, environmental law needs an administrative agency
infrastructure. These agencies are created and funded
by virtue of legal authorization. They must be grant-
ed with sufficient powers to be effective. Environmental
law is an intensively regulated field. It contains numer-
ous statutes, regulations, and ordinances, which govern
various fields of this practice area (e. g., laws regulat-
ing industries or professions and laws governing water,
chemicals, construction materials, food, drugs, cleaning
and washing products, or waste). Administrative agen-
cies play important roles in environmental law even
though the legal means available to individuals and pri-
vate organizations also contribute to the mitigation of
environmental health risks.

Long-Term Legal Means

Environmental law must create a basis for a sustain-
able and healthy interaction between humans and the
environment. This is a long-term objective. As envi-
ronmental law particularly protects environmental com-
partments from harmful alterations, its tools must have
a broader scope. Therefore, environmental law applies
legal means vis-à-vis the general public like standards,
technical rules, or thresholds for nuisances. This is
accompanied by regulatory supervision, which includes
surveillance, inspections, and reporting and notification
obligations. Thus, environmental law imposes obliga-
tions on individuals and companies in the interest of the
community’s welfare. These are particularly directed
towards companies operating potentially harmful plants
or conducting risky activities.
For prevention purposes, environmental agencies are
entitled to conduct their own research, e. g., with respect
to environmental health risks or new technologies.
The research results are used in advising the agency’s
addressees (e. g. industries, companies, individuals) so
that they act with the best knowledge available. Agen-
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cies also cooperate with their addressees to safeguard
the public’s health. In addition, they inform the public
in order to influence behavior towards voluntary healthy
behavior (health promotion). Through interplay with
other legal fields, particularly tax and commerce law,
environmental law may additionally provide incentives
for healthier behavior.

Near-Term Legal Means

Environmental law also has to avert acute risks. There-
fore, environmental agencies not only provide the
industry with standards and thresholds but if they
become aware of an acute risk (e. g., because of ele-
vated levels of hazardous substances), they must react
immediately and abate the risks. They may also inform
and warn the public. Law must provide them with suffi-
cient near-term means and corresponding legal author-
ity to enforce their orders as such means may intrude
personal and property rights (e. g., if an agency orders
the closure of a business). If agencies detect violations,
environmental law provides for immediate abatement
and sanctions as well as remedies and penalties. Agen-
cies may impose administrative fines or notify the pros-
ecutor for criminal punishment if criminal offences are
unearthed. These are all tools of indirect behavior influ-
encing. Similarly, specific environmental crimes and
liability rules are laid down in many jurisdictions.

Legal Means of Non-Governmental Actors

Apart from administrative agencies, individuals may
also enforce a healthy environment and make use of
a set of legal means, particularly if the agencies fail to
react to mitigate risks in a timely manner. Here, indi-
viduals can have significant effects by means of private
litigation (Locke et al. 2007). Individuals may litigate
against the sources of the nuisances or pollution. They
may also file lawsuits against the agencies in order to
force them to take measures against a particular pub-
lic health threat. Such individuals or non-governmental
organizations may indeed be regarded as “private attor-
ney generals” (Locke et al. 2007). In Germany, a city
government was convicted by the Federal Administra-
tive Court and forced to take appropriate public health
measures to reduce air pollution caused by dangerous
micro dust particles. This type of lawsuit, filed by pri-
vate persons or public health advocacy organizations, is
primarily intended to ensure and promote the public’s

health by urging the administration to take safeguard-
ing action.
Overall, environmental law has a broad scope and
encompasses a variety of legal means. Here, regulato-
ry agencies play crucial roles. Individuals and private
organizations are also relevant actors for the protection
of the public’s health from environmental risks.

Perspectives

Environmental health law faces new challenges and
new threats. Particularly, climate change and its impact
on the global environment is gaining importance.
Therefore, the need for global legal initiatives and
actions continuously emerge. The process of global-
ization and internationalization of environmental law is
one of the major developments in recent years. Some of
the contemporary environmental health risks can only
be mitigated by a concerted international approach.
Here, international laws will have to play their role.
In the future, environmental health laws will also
have to handle new risk-profiles and new technologies
with yet unknown risks. The administration will have
to accompany these developments, conduct their own
research, and inform the public accordingly. In addi-
tion, environmental health law will strengthen informa-
tion, education, and health promotion activities. Such
health promotion campaigns are already successfully
used in other areas of public health (e. g., infectious dis-
eases control, food safety). Environmental health law
will continue to be a necessary but also highly complex
branch of public health law.

Cross-References

� Administrative Law and Public Health
� Disaster Aftermath
� Epidemiology
� Health Campaigns
� Health Information
� Infectious Diseases Control Law
� Occupational and Environmental Health
� Public Health Law, Information and Communication
� Public Health Law, Legal Means
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Environmental Medicine

Definition

Environmental medicine as a part of modern medical
research evolved from a variety of fields in medicine,
above all toxicology, occupational medicine, environ-
mental hygiene and the sub-disciplines water, soil, air
and food hygiene as well as environmental � epidemi-
ology. Being interdisciplinary, environmental medicine
draws on the know-how of a number of fields and occu-
pations within medicine (e. g., the public health ser-
vice, non- and paramedical professions) in dealing with
the influence and effects of environmental factors on
human health and well-being. Having developed along
these lines, environmental medicine now runs on two
tracks: the population-oriented preventive approach and
the clinical, individual-oriented medical approach.
Responding to the increase in environment-related dis-
orders, universities, public health services and state
offices in Germany started opening environmental
medicine clinics and counseling centers as early as the
1980s.

Environmental Pollutants

Synonyms

Environmental contaminants

Definition

Environmental pollutants are substances coming from
mineral and fossil sources or are produced by humans.

Pollutants can harm ecosystems, plants and animals
and cause health problems in humans. Major air pollu-
tants are carbon monoxide (CO), carbon dioxide(CO2),
chlorofluorocarbons (CFCs), lead, ozone (O3), nitrogen
oxide (NOx), sulfur dioxide (SO2), and volatile organic
compounds (VOCs). Environmental pollutants are also
found indoors. Other forms of pollution are water, soil
and radioactive contamination.

Environmental Substainability

� Sustainable Development

Environmental Tobacco Smoke

� Passive Smoking

Environmental Tolerance

Synonyms

Adaptation

Definition

Adjustment in human systems in response to actual or
expected stimuli/changes, in order to moderate poten-
tial damages, benefit from opportunities, or cope with
consequences.

Environmental Toxins

Definition

Environmental toxins are any chemical in the envi-
ronment that is poisonous to humans. While natu-
rally occurring substances like aflatoxin can be tox-
ic, the majority of the environmental toxins are man-
made substances such as CFCs (chlorofluorocarbones),
asbestos, carbon dioxides and nitrates. These and many
other chemicals are or were once used in consumer
products, manufacturing or other industrial uses, but
escaped into the air, water or soil, where they can
endanger entire communities. Exposure to environmen-
tal toxins can cause transient or irreversible damages,
including cancer, birth defects, organ damage and blood
disorders.
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Environment Law

� Environmental Law and Public Health

Environment-Related Determinants
of Health

� Health Determinants, Environmental

Environment-Related Health Protection

Definition

As a task which falls to states, cities and communes,
environment-related health protection (ERHP) strad-
dles health protection and environmental protection. Its
focus is protecting human health from hazardous envi-
ronmental factors. Formerly mostly reactive in nature,
seeking to detect and eliminate existing health hazards
(i. e., damage containment); ERHP has become increas-
ingly proactive and prevention-oriented. Its main thrust
now is educating the public through the media, assess-
ing the effects of environmental factors from a public
health perspective as well as encouraging and imple-
menting measures for preventing health hazards and
long-term effects (as by decreasing traffic immissions
and � noise pollution). Amongst others, the informa-
tion and data required are provided by � environmen-
t-related public health reporting services.
Preventive identification and analysis of potential
health hazards through preventive measures (e. g., con-
ducting health tolerance tests and taking � health
impact assessment surveys, public education cam-
paigns in city districts) and using the environment as
a health resource (e. g., green areas as health-promoting
rest and recreation (R&R) areas) will play an increas-
ingly greater part in ERHP. Likewise, ERHP will no
longer be restricted to the environment and human
health, and thus to the realm of public health, but hence-
forth requires interdisciplinary cooperation straddling
different fields of research and activity.

Environment at Work

� Working Environment

Epidemic

Synonyms

Widespread Illness

Definition

The term “epidemic” stems from the Greek and means
“upon people.” An epidemic infectious disease is an
outbreak of the disease in a given region or commu-
nity in which masses of people are infected. Epidemics
are restricted to a particular region and a certain period
of time. Infections can appear simultaneously or subse-
quently.

Cross-References

� Widespread Illness

Epidemic Diseases

Definition

Epidemic diseases are diseases that spread rapidly and
excessively among the population in one specific area
due to easy transmission and insufficient protection.
When the incidence of an epidemic disease extends
beyond a country or continent, the disease is called pan-
demic. The contrary of epidemic or pandemic diseases
are sporadic diseases occurring only as individual cases
in separated geographic areas.

Epidemic Investigation

� Outbreak Investigation

Epidemiological Genetics

� Genetic Epidemiology

Epidemiologic Surveillance

� Public Health Surveillance
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Epidemiologic Transition

Definition

The term epidemiologic transition describes the trajec-
tory of changes in the pattern of disease and causes
of death in a given country. In its original formula-
tion by Omran, the epidemiologic transition referred
to the process whereby the impact of natural disas-
ters and the prevalence of infectious diseases declined
and the prevalence of chronic and degenerative diseases
increased in populations experiencing economic devel-
opment. While initially thought to be a uniform and
progressive process, the transition is now understood
as a more complex and continuous transformation pro-
cess with some diseases disappearing and others re-
emerging across time and geographical settings.
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Introduction

Definition

Defining epidemiology is difficult, primarily because it
does not represent a body of knowledge, like some other
disciplines (e. g. anatomy or pathology), nor does it tar-
get a specific organ system, like cardiology or nephrol-
ogy. Epidemiology is a philosophical method of study-
ing a very broad range of health problems within pop-
ulations, and the basic science of public health. The
term epidemiology originates from the Greek words epi
(upon), demos (people), and logos (study of) (Friis and
Sellers 1999).
There have been many definitions of epidemiology. In
the past 60 years, the definition has broadened from
concern with communicable disease epidemics to take
in all phenomena related to health in populations.
Last’s Dictionary of Epidemiology gives the definition
that has been widely accepted. It defines epidemiolo-
gy as “the study of the distribution and determinants of
health related states or events in specified populations,

and application of this study to control of health prob-
lems” (Last 2001).
Based on what has been done in the past, especially in
the last century, epidemiology is the science and prac-
tice that describes and explains disease patterns in pop-
ulations, and puts this knowledge to use to prevent and
control disease and improve health. “The concept of
populations is therefore fundamental to epidemiology.
This embraces all aspects of epidemiology, including
studies in general population, occupational populations,
and the clinical populations. These populations experi-
ence exposures and health outcomes and to understand
their etiologic relationships it is not sufficient to sim-
ply describe the occurrence (the distribution) of dis-
ease; epidemiologists also need to develop and test eti-
ologic theories (which may involve population-level,
individual-level or micro-level exposures) about the
causes (the determinants) of these population patterns.
Bearing all of these considerations in mind, the most
appropriate definition of epidemiology is that it is the
study of the distribution and determinants of disease in
human populations” (Pearce 2004).

Historical Background

The historical antecedents of epidemiology began with
Hippocrates, who implicated the environment as a fac-
tor in disease causation almost 2,400 years ago. He
described the distribution of diseases by season, cli-
mate, age, and personal behavior – which is much
the same perspective as modern epidemiologists have.
John Graunt, a London businessman and one of the
first “counters” of health events, compiled vital statis-
tics in the mid-1660s. He provided statistical evidence
for many theories on diseases, and also refuted many
widespread ideas.
Well-known early epidemiologic experiments include
Lind’s trial of fresh fruit (oranges and lemons) against
scurvy in 1747, and Jenner’s experiments with cow-
pox vaccination in 1796. Lind found, almost 200 years
before a cause of the disease was established, that ill
sailors receiving oranges and lemons improved rapid-
ly. Jenner showed that smallpox could be prevented by
vaccinating with serum from the lesions of cowpox, tak-
ing the first steps that led to worldwide eradication of
this disease by the late 1970s (Last 1998).
The birth of modern epidemiology occurred during the
19th century. Epidemic investigations prior to the mid-
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dle of that century were mostly descriptive. The clas-
sic investigations on the transmission of cholera (John
Snow), typhoid fever (William Budd), and puerperal
fever (Ignaz Semmelweiss) led to understanding and
the ability to reduce the spread of major infections.
Pierre Charles Alexandre Louis (1787–1872) system-
atized the application of numerical thinking and cham-
pioned its cause. His influence was widespread, primar-
ily through his students. One of them, William Farr,
pioneered the use of statistics in epidemiology. He set
up a system for the routine collection of data on the
number and causes of deaths and other vital statis-
tics, and introduced the concepts of death rate, dose-
response, herd immunity, and cohort effect. Togeth-
er with William Guy and William Budd, he founded
the Statistical Society in London in 1834 (Schoenbach
2003).
The relationship of epidemiology with war has been
a reciprocal one. The U.S. Centers for Disease Control
and Prevention (CDC) was born as the World War II
Office of Malaria Control in War Areas, becoming the
Communicable Disease Center in 1946, the Center for
Disease Control in 1970, the Centers for Disease Con-
trol in 1980, and receiving its present name in 1992. The
CDC’s Epidemic Intelligence Service was established
during the Korean War, in response to concern about
importation of exotic diseases from Asia (Schoenbach
2003).
For more than half a century, since World War II to the
present, epidemiology has expanded in a multiplicity of
directions, penetrating the whole field of medicine and
public health in a capillary manner. Many new depart-
ments have been created since the start of 1970s, when
there were only a dozen schools of public health and
few medical schools had epidemiologists among their
faculties. The first textbook, of an introductory nature,
appeared in 1960 (MacMahon et al. 1960), while we
have several dozens today, for epidemiology generally
and within specific subdomains.

The Aims and Scope of Epidemiology

As the basic science of public health, epidemiology has
several aims (Gordis 2004):
• To identify the etiology or the causes and risk factors

of a disease, and to improve public health by reduc-
ing or eliminating exposure to these factors.

• To determine the extent of disease found in the com-
munity.

• To study the natural history and prognosis of disease.
• To evaluate both existing and new preventive and

therapeutic measures and modes of health care deliv-
ery.

• To provide the foundation for developing public pol-
icy and making regulatory decisions relating to envi-
ronmental problems.

A prime purpose of epidemiology is the application of
its findings in health promotion, health care, and health
policy to improve the health of populations. Epidemi-
ology is a population science. The focus on popula-
tion distinguishes it from clinical research and the other
medical sciences, which primarily study the individual
(Bhopal 2002). However, epidemiology also has a big
role in clinical medicine.
Epidemiologists have several roles in the process of
policy making, including generating and interpreting
data, presenting specific policy options and projecting
the impact of each option, developing specific policy
proposals, and evaluating the effects of policies after
they have been implemented.
The scope of epidemiology has broadened with the
discovery or invention of new applications and meth-
ods. This, and the changing pattern of diseases, has
encouraged subdivisions of epidemiology. Nowadays
there are many branches of epidemiology, like infec-
tious disease epidemiology, cancer epidemiology, psy-
chiatric epidemiology, cardiovascular disease epidemi-
ology, public health epidemiology, spatial epidemiolo-
gy, social epidemiology, clinical epidemiology, hospital
epidemiology, nutritional epidemiology, pharmacoepi-
demiology, genetic epidemiology, behavioral epidemi-
ology, molecular epidemiology, etc. � epidemiology,
aims and scopes.

Causation and Causal Inference

Epidemiology is the science that describes the relation-
ship between the agent, the environment, and the host.
Several epidemiological – ecological models have been
developed in order to depict the ways in which these
interactions influence the occurrence of disease: the tri-
angle, the wheel, and the web of � causation.
Establishing a cause and effect relationship between
agent/exposure and disease is very important for pub-
lic health, even though it is often difficult to do. If it
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is determined that an exposure is associated with a dis-
ease, the next question is whether the observed associ-
ation reflects a causal relationship. In 1840, Henle pro-
posed postulates for causation that were expanded by
Koch in the 1880s (Gordis 2004):
1. The organism is always found with the disease.
2. The organism is not found with any other disease,

and
3. The organism, isolated from one who has the dis-

ease, and cultured through several generations, pro-
duces the disease in experimental animals.

These postulates were very useful for infectious dis-
eases. However, they are not applicable for diseases that
are not generally of infectious origin.
Although epidemiologic evidence by itself is insuf-
ficient to establish causality, Hill suggested that the
following aspects of an association be considered in
attempting to distinguish causal from non-causal asso-
ciations (Hill 1965):
1. Strength of the association
2. Dose-response relationship
3. Consistency of the association
4. Temporal relationship
5. Biologic plausibility
6. Experimental evidence
7. Coherence
8. Specificity of the association
“Despite the popular view that these criteria should be
used for causal inference, there is no necessary or suf-
ficient criterion for determining whether an observed
association is causal” (Rothman and Greenland 2005).
The decision about causation must always remain
a matter of judgments based on all available evi-
dence.

Epidemiologic Measurement –
Measures of Disease Frequency

Population health status has many dimensions, clas-
sifications, and measurements, as well as interactions
between these, that pattern and trends often cannot
be identified easily. Thus, the need for comprehensive
population health measures and standardization of data
collection is obvious and longstanding (Van der Maas
2002).
The prerequisite for any epidemiologic investigation is
the ability to measure the occurrence of morbidity and
mortality carefully and accurately, i. e. to quantify the

occurrence of disease. Rates tell us how fast the dis-
ease is occurring in a population, and proportions tell
us what fraction of the population is affected.
Measures of morbidity are incidence rate and preva-
lence, while measures of mortality are mortality rate
and case fatality rate.
There are three general categories of rates: crude rates,
specific rates, and adjusted rates. Although the crude
rates are important and useful summary measures of
the occurrence of disease, specific rates are more pre-
cise indicators of risk, especially if it is possible to con-
struct rates specific to subsets of the population (e. g.
age, sex, or race). To make comparisons across popula-
tions, adjusted rates may also be used.
In the last decade of the 20th century, a considerable
effort has been put into the development of summa-
ry measures of population health (SMPH) that com-
bine information on mortality and non-fatal health out-
comes. In 1993, the Harvard School of Public Health
in collaboration with The World Bank and the World
Health Organization (WHO) assessed the global bur-
den of disease (GBD). Aside from generating the most
comprehensive and consistent set of estimates of mor-
tality and morbidity by age, sex, and region ever pro-
duced, the GBD study also introduced a new met-
ric – disability adjusted life year (DALY) – to quanti-
fy the burden of disease and to compare disease bur-
den across a range of diseases, injuries, and risk fac-
tors. The use of DALY allows researchers to combine
years of life lost from premature death (years of life
lost – YLL) and years of “healthy” life lost because
of illness and disabilities (years lived with disabili-
ty – YLD) in a single indicator (Murray and Lopez
2002).
SMPH are a generalization of the concept of dis-
ease burden measurement. They include measures of
the health gap (e. g. DALY) and measures of the
health expectancy, for example, disability adjusted life
expectancy (DALE).
SMPH have been proposed and developed as use-
ful analytical tools for health policy-makers and ana-
lysts. The value of summary measures of population
health as a tool for health policy and planning purposes
has been increasingly recognized. � disease frequency,
measures.
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Design Strategies in Epidemiologic Research

To determine whether an association exists between an
exposure and a disease, different epidemiologic stud-
ies can be used. They can be divided into two broad
groups – observational and experimental studies.

Observational Studies

In � observational studies, the distribution of an expo-
sure and/or an outcome is examined without any
attempt by the investigator to influence them. The inves-
tigator only observes the natural course of events, with
changes or differences in one characteristic being stud-
ied in relation to changes or differences in other charac-
teristics, without intervention other than to record, clas-
sify, count, and statistically analyze results (Last 2001).
Observational investigations include descriptive and
analytic studies.
Descriptive studies are concerned with describing the
distribution of disease, particularly in relation to per-
son, place, and time. They can be used to determine the
health status of the people in the community, to measure
risks, generate hypotheses, etc. Descriptive data are pri-
marily useful for the formulation of hypotheses about
factors related to disease.
The first approach in determining whether an associa-
tion exists might be to conduct a study of group charac-
teristics, called an ecological study.
An ecological or � correlation study is a study in which
data of average exposure and outcome for a population
are used to compare with similar data for other pop-
ulations in order to look for associations between the
exposure and the outcome.
The � case report is the most basic type of descriptive
study of individuals, consisting of a careful, detailed
report of the profile of a single patient by one or more
clinicians.
A � case series describes characteristics of a number of
patients with a given disease.
Postulated hypotheses can subsequently be tested using
an analytic design. The common types of � analytical
studies are cohort, case-control, and cross-sectional.
In a � cohort study, the investigator selects a group of
exposed individuals and a group of nonexposed indi-
viduals and follows up both groups to compare the
incidence of disease (or other outcome) in the two
groups. The design may include more than two groups.
There are two main types of cohort studies – prospec-

tive cohort study and retrospective or historical cohort
study. The only difference between them is calendar
time. In a prospective cohort design, exposure and non-
exposure are ascertained as they occur during the study,
the groups are then followed up for several years into
the future, and outcome is measured. In a retrospec-
tive cohort design, exposure is determined from past
records and outcome is ascertained at the time the study
is begun (Gordis 2004).
In a � case-control study, the investigator selects two
groups – a group of individuals with a disease of interest
(or other outcome variable), called cases, and, for pur-
poses of comparison, a suitable group of people without
that disease, called controls. The history of exposure to
suspected risk factors is compared between “cases” and
“controls” (Gordis 2004).
Nested case-control design combines elements of both
cohort and case-control studies and offers a number of
advantages.
A cross-sectional study is a study in which the preva-
lence of an exposure and/or an outcome is measured in
a given population at a specific point in time. The data
may be analyzed to look for an association between the
exposure and the outcome (Gordis 2004).

Experimental Studies

In experimental (interventional) studies, conditions are
under the direct control of the investigator (Last 2001).
These studies are designed to test hypotheses by modi-
fying an exposure within the study population.
� Experimental studies maintain the greatest control
over the research setting. They ideally take the form of
randomized controlled trials.
A � randomized controlled trial (RTC) is an epidemi-
ologic experiment in which subjects in a population
are randomly allocated into groups, usually called study
and control groups, to receive or not receive an experi-
mental preventive or therapeutic procedure, maneuver,
or intervention (Last 2001). The RTC is generally con-
sidered the “gold standard” of study designs. When
hierarchies of study design are created to assess the
strength of the available evidence supporting clinical
and public health policy, RTC are always at the top of
the list.
Studies in which the investigator does not have full con-
trol over the allocation of the exposure are called quasi-
experimental studies.
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An important consideration in any trial is the possible
introduction of bias in the assessment of outcomes from
the expectations of either the investigator or the partic-
ipant. The best protection against this source of bias is
a double blind study – neither the patient nor the physi-
cian knows whether the patient is receiving the treat-
ment of interest or the control treatment.
Because of ethical reasons, allocation of exposures that
are known to be hazardous is not possible. Such expo-
sures can be assessed in experimental studies only indi-
rectly, by attempts to eliminate them (Hennekens, Bur-
ing 1987; Gordis 2004).

Bias, Confounding and Interaction

Epidemiological studies are prone to error, because they
usually study human populations in natural settings.
Three important issues in deriving causal inferences are
� bias, confounding, and interaction.
Bias has been defined as any systematic error in the
design, conduct, or analysis of an epidemiological study
that results in a mistaken estimate of the association
between exposure and risk of disease. There are a num-
ber of ways of categorizing the different types of bias.
Biases reflect inadequacies in the design or conduct of
the study and affect the validity of the findings. They
need to be assessed and, if possible, eliminated. The
types of bias encountered in epidemiologic studies are
selection bias and information bias. While selection
bias refers to any error that arises in the process of iden-
tifying the study populations, information bias includes
any systematic error in the measurement of information
on exposure or outcome (Hennekens, Buring 1987).
On the other hand, confounding and interaction
describe the reality of the interrelationships between
certain factors and a certain outcome.
Confounding is a major cause of bias in epidemiology,
and one of the most important problems in observation-
al studies. Confounding causes an error in the assess-
ment of the association between a disease and a postu-
lated causal factor.
Several methods are available to control confound-
ing, either through study design or during analy-
sis of the results. The control of confounding in
study design includes randomization, restriction, and
matching. Control of confounding in the analysis of
results includes stratification and mathematical model-
ing (Gordis 2004).

Interaction (effect modification) is defined as the inter-
dependent operation of two or more causes to pro-
duce or prevent an effect (Last 2001).The effect can
be greater than expected (positive interaction, syner-
gism) or less than expected (negative interaction, antag-
onism).

Prevention

A major goal of epidemiology is to assist in the preven-
tion and control of disease and in promotion of health
by identifying risk factors or etiologic factors for dis-
ease and the ways in which they can be modified (Bea-
glehole et al. 1997).
Prevention means actions aimed at eradicating, elimi-
nating, or minimizing the impact of disease and disabil-
ity, or if none of these is feasible, retarding the progress
of disease and disability. The concept of prevention is
best defined in the context of levels, traditionally called
primary, secondary, and tertiary, and latterly including
primordial prevention (Last 2001).
Primordial prevention aspires to establish and main-
tain conditions that minimize hazards to health, while
primary prevention (� prevention, primary) aims to
reduce the incidence of disease by controlling causes
and risk factors. Primary prevention involves two strate-
gies: population strategy (focuses on the whole popula-
tion with the aim of reducing average risk), and individ-
ual strategy (focuses on people at high risk as a result
of particular exposures).
Secondary prevention (� prevention, secondary) aims
to reduce the prevalence of disease by shortening its
duration through early diagnosis and treatment.
Tertiary prevention (� prevention, tertiary) aims to
reduce the number and/or impact of complications.
Primary prevention denotes an action taken to prevent
the development of a disease in a person who does not
have the disease in question (e. g. immunization against
certain diseases). Secondary prevention is the identifi-
cation of people who have already developed a disease
at an early stage of the disease’s natural history (e. g.
early detection of disease through screening and subse-
quent early treatment). The term early detection of dis-
ease means detecting a disease at an earlier stage than
would usually occur in standard clinical practice. This
denotes detecting disease at a presymptomatic stage, at
which point the patient has no symptoms or signs of
disease � epidemiology, prevention.
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Screening

According to the US Commission on Chronic Illness,
� screening is defined as “the presumptive identifica-
tion of unrecognized disease or defect by the applica-
tions of tests, examinations or other procedures which
can be applied rapidly”. Screening tests sort out appar-
ently well persons who probably have a disease from
those who probably do not have a disease (Last 2001).
The main aim of screening is to reverse, halt, or slow
the progression of disease more effectively than would
normally happen. Persons with positive findings must
therefore be referred to their physicians for diagnosis
and necessary treatment.
However, some purposes of screening are more contro-
versial than trying to achieve a better outcome for indi-
viduals. It is also done to protect society, even though
the individual may not benefit or might be harmed (e.
g. screening potential immigrants for contagious dis-
ease at the port of entry; screening potential employ-
ees in the police, armed forces and airlines to select out
unhealthy people) (Bhopal 2002).
A successful screening program will focus on a serious
disease for which early diagnosis and effective treat-
ment can reduce the risk of significant morbidity and
mortality. A high-risk population for whom the test is
acceptable must exist. The general principles that gov-
ern the introduction of screening programs include:
• the disease should be an important health problem;
• the disease should have a detectable preclinical

phase;
• the natural history of the lesions identified by screen-

ing should be known;
• there should be an effective treatment for such

lesions;
• the applied screening test should be acceptable for

the target population and safe (Miller 2005).
In addition, a good screening test should be simple,
rapid, and inexpensive (Friis, Sellers 1999).
Every screening program must to be evaluated, which
involves consideration of two issues: feasibility and
effectiveness of the proposed program (Hennekens,
Buring 1987).

Investigation of Disease Outbreak

One of the most important roles of epidemiology is the
investigation of disease outbreaks – epidemics – that
occur suddenly and in a relatively limited geograph-

ic area. The emergence of a disease outbreak requires
immediate action to determine the origin of the problem
and to prevent further spread of the disease. � Outbreak
investigations also provide the opportunity to discover
new etiological agents, to understand factors that pro-
mote the spread of the diseases, and at the same time
to identify the weaknesses of existing prevention and
health programs. Although there is no simple way to
teach how to investigate a disease outbreak, there is an
organized way of approaching and interpreting the data
that assists in the solution of problems. According to
Gregg, ten basic steps that are commonly used are the
following (Gregg 2002):

1. Determine the existence of the epidemic

2. Confirm the diagnosis

3. Define a case and count cases

4. Orient the data in terms of time, place, and person

5. Determine who is at risk of becoming ill

6. Develop an hypothesis that explains the specific
exposure that caused disease and test this hypothe-
sis by appropriate statistical methods

7. Compare the hypothesis with the established facts

8. Plan a more systematic study

9. Prepare a written report

10. Execute control and prevention measures

Not all disease outbreaks warrant investigation. The
decision to investigate an outbreak is typically based on
the severity of illness, the number of affected persons,
uncertainty about the pathogen, and the perceived need
to control further spread of the disease.

Public Health Surveillance

� Public health surveillance (epidemiologic surveil-
lance or surveillance) is a fundamental role of pub-
lic health. It has been defined by the CDC as “the
ongoing systematic collection, analysis, and interpre-
tation of outcome-specific data for use in the planning,
implementation, and evaluation of public health prac-
tice” closely integrated with the timely dissemination
of these data to those who need to know. The term
public health surveillance describes the scope (surveil-
lance) and indicates the context in which it occurs (pub-
lic health) (Thacker 2000).
Surveillance is distinguished from � monitoring by the
fact that it is continuous and ongoing, whereas monitor-
ing is intermittent or episodic (Last 2001).



346 Epidemiology

Surveillance is most frequently conducted for commu-
nicable diseases, but in recent years, it is increasingly
being applied to other fields, such as primary care, non-
communicable diseases (e. g. cancer registers), environ-
mental and occupational health, injuries, poisonings,
and exposures or behaviors that predispose to disease.
Public health surveillance information is used to assess
public health status, define public health priorities,
detect epidemics, test hypotheses, evaluate programs,
conduct research, etc.
Surveillance can be active, passive, or combined active/
passive.
At the beginning of the 21st century, several activi-
ties have contributed to the evolution of public health
surveillance. First, use of the computer has revolu-
tionized the practice of public health surveillance. In
developed countries, surveillance systems link all state
health departments by computer for the routine col-
lection, analysis, and dissemination of information on
many conditions. The second field of renewed activi-
ty associated with surveillance, as a by-product of the
use of computers, is the ability to make more effec-
tive use of sophisticated tools in order to detect changes
in patterns of occurrence of health problems. In addi-
tion, more effective use of electronic media and all
the other communication tools should facilitate the use
of surveillance information for public health practice.
Finally, surveillance needs to be used more consistently
and thoughtfully by policymakers. Epidemiologists not
only need to improve the quality of their analysis and
interpretation, they also need to present surveillance
information in its most useful form to the appropri-
ate audience and in the necessary time frame (Teutsch,
Churchill 2000).

Clinical Epidemiology

In the second half of the 20th century, accelerated
development of � clinical epidemiology followed by
pharmacoepidemiology took place.
The term clinical epidemiology is derived from clinical
medicine and epidemiology. It seeks to answer clinical
questions and to guide clinical decision making with
the best available evidence. Many of the methods used
to answer these questions are epidemiologic methods.
There have been many definitions of clinical epidemiol-
ogy. Fletcher and colleagues defined it as “the applica-
tion of epidemiologic principles and methods to prob-

lems encountered in clinical medicine” (Fletcher et al.
1996). Clinical epidemiology had its origins in clinical
practice and according to Sackett and colleagues, it is
“a basic science for clinical medicine” and “science of
the art of medicine” (Sackett et al. 1991).
Clinical epidemiology comprises many issues: abnor-
mality versus normality (Is the patient sick or well?);
diagnosis (How accurate are tests used to diagnose dis-
ease?); frequency (How often does a disease occur?);
risk (What factors are associated with an increased risk
of disease?); prognosis (What are the consequences
of having a disease?); treatment (How does treatment
change the course of disease?); prevention (Does an
intervention, e. g. immunization, keep disease from
arising? Does early detection and treatment improve
the course of disease?); cause (What conditions lead to
disease?); and cost (How much will care for an illness
cost?) (Fletcher et al. 1996).
The clinical events of primary interest in clinical epi-
demiology that doctors try to understand, predict, inter-
pret, and change when caring for patients, are the health
outcomes known as the five Ds: death, disease, discom-
fort, disability, and dissatisfaction (Fletcher et al. 1996).
The purpose of clinical epidemiology is to ensure that
clinicians’ practice and decision-making is evidence-
based. Clinical decision-making requires answering
questions about diagnosis, therapy, prevention, and
harm; providing estimates of prognosis; and obtain-
ing unbiased and precise estimates of intervention
effects. Clinicians should use the best evidence for
clinical decision-making. Thus, clinical epidemiology
and evidence-based medicine are closely linked: while
clinical epidemiology grounds the clinical investiga-
tors’ viewpoint, evidence-based medicine provides the
framework for application of research findings in clini-
cal practice (Schunemann, Guyatt 2005).

Evidence Based Medicine

� Evidence-Based Medicine (EBM) is a great benefi-
ciary of epidemiology, and it is an important and rele-
vant contribution to modern medicine. EBM is defined
as “the conscientious, explicit, and judicious use of cur-
rent best evidence in making decisions about the care
of individual patients”. The practice of EBM means
integrating individual clinical expertise (the proficiency
and judgment that individual clinicians acquire through
clinical experience and clinical practice) with the best
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available external clinical evidence (clinically relevant
research on causation, prognosis, diagnostic tests, and
treatment strategies) (Sackett et al. 1996).
The goal of EBM is to increase the likelihood of a better
clinical outcome for an individual patient due to making
better clinical decisions and doing so in a more efficient,
cost-effective manner.
In order to apply EBM to the clinical problem of inter-
est, the first step is to classify the problem as one of
diagnosis, prognosis, therapy, harm, or another clinical
and health care issue. The practice of EBM can then
be divided into the following components: identifying
a problem or area of uncertainty; converting informa-
tion needs into answerable questions; selecting the most
likely resources to search; searching and appraising the
evidence found for its validity (closeness to truth) and
usefulness (clinical applicability); acting on and appro-
priately applying the evidence; and evaluating the out-
comes of the actions (Sackett, Rosenberg 1995).
Not all evidence is judged to be of equal value, that is,
there are hierarchies of research design that are evaluat-
ed to have different strengths and different levels of val-
ue in the decision making process – the evidence pyra-
mid.
Most clinicians do not have the time to read the litera-
ture in their own areas, to be up-to-date on new informa-
tion, and to be able to critically appraise the literature
and its validity and usefulness. Fortunately, there are
readily available sources, like the Cochrane Collabora-
tion, an international non-profit and independent orga-
nization that aims to help people make well-informed
decisions about healthcare by preparing, maintaining,
and promoting the accessibility of systematic reviews
of the effects of healthcare interventions (The Cochrane
Collaboration 2006).

Pharmacoepidemiology

One of the youngest scientific disciplines, � pharmaco-
epidemiology, or drug epidemiology, has developed at
the interface between clinical pharmacology and clin-
ical epidemiology. It can be defined as the application
of epidemiologic knowledge, methods, and reasoning
to the study of the effects and uses of drugs in human
populations (Porta-Sera, Hartzema 1997).
The main purpose of pharmacoepidemiology is to
determine the impact of drugs upon the health of the
population. It may be drug-oriented, emphasizing the

safety and effectiveness of individual drugs or groups
of drugs; or utilization-oriented, aiming to improve
the quality of drug therapy. In the second instance,
pharmacoepidemiology may focus on the drug (e. g.,
dose-effect), the prescriber (e. g., quality indices of the
prescription), or the patient (e. g., selection of drug
and dose vs. kidney function, drug metabolic pheno-
type/genotype, age, etc). Drug utilization research is
thus an essential part of pharmacoepidemiology as it
describes the extent, nature, and determinants of drug
exposure. In common use, these two terms are some-
times used interchangeably. Since pharmacoepidemi-
ological studies need to be large to study effective-
ness and rare adverse effects, they are often conduct-
ed on existing databases that cover many exposed indi-
viduals. Among the examples of adverse and possible
beneficial effects of drugs that have been revealed by
systematic collection of data are the positive associa-
tion between oral contraceptives and venous thrombotic
episodes, and the negative associations between statins
and dementia, and antibiotics and acute myocardial
infarction. Pharmacoepidemiological studies may also
provide useful information on patterns of drug utiliza-
tion and pharmacoeconomic issues. Technology devel-
opment has led to a considerable increase in the number
of individual-based registers and databases, which may
be of value in pharmacoepidemiological research, and
the number of studies that are based on these data may
be expected to increase.
A great challenge ahead is linkage of pharmacoepi-
demiological studies with the latest techniques of genet-
ics, biochemistry, immunology, and molecular biology
(Garbe, Suissa 2005).

Hospital Epidemiology

The disciplines of � hospital epidemiology and infec-
tion control were born at the Vienna hospital, where,
in 1847, Ignaz Semmelweiss decreased mortality from
puerperal sepsis by instituting a disinfection procedure.
Other luminaries followed and left their marks: Joseph
Lister with his promotion of surgical antisepsis and
asepsis, Florence Nightingale with observations on the
deplorable conditions in hospitals that promoted the
spread of infection, William Halsted with the introduc-
tion of rubber gloves during surgery, and Robert Koch
who placed the germ theory on firm scientific ground
(Mayhall 2004).
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The field of hospital epidemiology is young and still
growing. The challenges faced are getting more com-
plex and multifaceted. The character of hospitals has
changed. Patients are older and sicker, underlying
diseases are more compromising, invasive diagnostic
and therapeutic procedures are more common, and
resources fail to keep up with demand for services.
Antimicrobial resistance, often multiple, is increas-
ing inexorably. Today, even more issues challenge and
stimulate the hospital epidemiologists. As a conse-
quence of the growing AIDS epidemic, employee safety
from bloodborne pathogens and diseases has emerged
as a major infection control issue.
The basic concepts of hospital epidemiology and infec-
tion control may not have changed radically from
the time of Semmelweiss, yet the application of sci-
ence and implementation of effective programs require
knowledge in several disciplines including microbiolo-
gy, infectious diseases, epidemiology, biostatistics, and
the social sciences (Mayhall 2004).
Because of the illnesses, deaths, and added costs related
to nosocomial infections, the field of infection control
has grown in importance over the last 40 years.

Molecular Epidemiology

In recent years, developments in molecular biology
were taken over by epidemiologists, and the use of
biomarkers of exposure and effect has led to a boom
of so-called molecular epidemiology (Ahrens et al.
2005). The basic premise of molecular epidemiology is
that greater precision in estimation of exposure-disease
associations can be made by using molecular biology in
epidemiologic studies. This “discipline” (a method of
measurement rather than a discipline) has already made
many valuable contributions to biomedical and clinical
science and has great promise for the future.

Genetic Epidemiology

A great improvement in understanding of the human
genome led to the rapid progress of genetic epidemi-
ology. Last’s dictionary defines genetic epidemiology
as a “science that deals with the etiology, distribution,
and control of disease in groups of relatives, and with
inherited causes of disease in populations. The study
of the role of genetic factors and their interaction with
environmental factors in the occurrence of disease in
human populations” (Last 2001).

A popular textbook on genetic epidemiology defines it
as a “discipline that seeks to unravel the role of genetic
factors and their interactions with environmental factors
in the etiology of diseases, using family and population
study approaches” (Friis, Sellers 1999).
The terms molecular and genetic epidemiology are
sometimes used interchangeably. These two fields over-
lap in some respects, but they differ in others. Genetic
epidemiology is concerned with inherited factors that
influence the risk of disease (it includes the identifica-
tion of unknown genes); whereas molecular epidemiol-
ogy uses molecular markers to establish exposure-dis-
ease associations (it evaluates the association of varia-
tion in a known gene with risk of disease).
Genetic epidemiology can be considered as a science
designed to answer the following four questions:
• Does the disease cluster in families?
• Is the clustering a result of common environment and

lifestyle, or similar risk factors?
• Are the risk factors for a disease within families

consistent with Mendelian transmission of a major
gene?

• Where is the chromosomal location of the putative
gene?

The expected future scientific discoveries in the field
of molecular and genetic epidemiology will not only
improve our understanding of disease etiology, but may
lead to better and more tailored approaches to primary
and secondary prevention (e. g. screening for some dis-
eases) (Friis, Sellers 1999). � epidemiology, genetics.

Psychological, Behavioral, and Social Epidemiology

The field of social epidemiology is concerned with the
influence of a person’s position in the social structure
on the development of disease. Behavioral epidemiolo-
gy studies the role of behavioral factors in health. The
term psychosocial epidemiology has been more broadly
conceptualized as social, behavioral, and psychological
factors (Friis, Sellers 1999).

Disaster Epidemiology

Epidemiologic methods can be used to measure and
describe the adverse health effects of natural and
human-caused disasters, and the factors that contribute
to those effects. By identifying risk factors for specif-
ic outcomes such as death and injury, epidemiologists
can help develop effective strategies to prevent future
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disaster-related morbidity and mortality. In addition,
they play an important role in establishing priorities for
action by public health authorities, and in emphasizing
the need for valid and timely data collection and anal-
ysis as the basis of immediate decision-making (Noji
1997).

The Feature of Epidemiology

In his essay “Epidemiology: Quo vadis?”, Professor
Olli S. Miettinen, one of the most influential epidemi-
ologists of the 20th century, argues strongly that epi-
demiology has a ‘central role in the production of
the knowledge base for scientific medicine’ and that
epidemiologists have a crucial mission in this regard,
proposing a ‘larger and higher mission’. This ‘meta-
epidemiologic’ mission places epidemiology centrally
within medicine, and broadens its purpose into a num-
ber of clinical domains. He calls for a new activism
on the part of epidemiologists, suggesting that they
become ‘agents of change’ in challenging epidemiol-
ogists to face the future in non-epidemiologic environ-
ments (Miettinen 2004).
Where is epidemiology heading? In recent years, it
has become an increasingly important approach in both
public health and clinical practice. There are new chal-
lenges ahead for epidemiology and epidemiologists,
some reflective of Miettinen’s ‘higher mission’. New
technologies are ‘pushing’ biomedical research and
medical practice, bringing the possibility of testing
hypotheses at deeper biological levels in the population
context. Research models and approaches are chang-
ing and becoming increasingly multidisciplinary. Pub-
lic and funder expectations are high. If the past is a good
predictor of the future, then epidemiology is well on
track. The future is both challenging and promising
(Samet 2004).

Summary

Epidemiology is the study of the distribution and deter-
minants of health-related states in populations, and the
application of this study to control of health prob-
lems. The concept of populations is fundamental to epi-
demiology. This embraces all aspects of epidemiology,
including studies in the general population, occupation-
al populations, and clinical populations. Epidemiology
can identify the cause of a disease and the risk fac-
tors, determine the burden of disease in the communi-

ty, describe the natural history of disease, predict dis-
ease trends, identify the health needs of a community,
test the efficacy of intervention strategies, and evaluate
intervention and public health programs.
Epidemiology has both the theoretical, and now
increasingly, practical methodological tools to make it
possible to examine the big questions of individual and
population health. Epidemiological practice, uniquely
in medicine, embodies the big-picture outlook of both
community medicine and modern public health.
Epidemiologic methods are often the first scientific
methods applied to a new health problem in order
to define its pattern in the population and to develop
hypotheses about its causes and methods of transmis-
sion. Epidemiological studies have apparently distinct
designs but are unified by their common goal to under-
stand the frequency and causes of disease, by their strat-
egy of seeking associations between exposure to poten-
tial causes and diseases, by their utilization of the sur-
vey method, and by their basis in defined populations.
The scope of epidemiology has broadened with the dis-
covery or invention of new applications and methods.
This and the changing pattern of diseases have encour-
aged subdivisions of epidemiology. Nowadays there are
many branches of epidemiology, like infectious disease
epidemiology, cancer epidemiology, cardiovascular dis-
ease epidemiology, general epidemiology, epidemiolo-
gy of aging, clinical epidemiology, hospital epidemi-
ology, injury epidemiology, behavioral epidemiology,
pharmacoepidemiology, genetic epidemiology, disaster
epidemiology, etc.
In recent years, epidemiology has become an increas-
ingly important approach in both public health and clin-
ical practice. If the past is a good predictor of the future,
then epidemiology is well on track. The future is both
challenging and promising.
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Definition

Epidemiology is defined as “the study of the distribu-
tion and determinants of health related states or events
in specified populations, and application of this study to
control of health problems. Study includes observation,
surveillance, hypothesis-testing analytic research meth-
ods, and experiments. Distribution refers to analysis
according to time, place, and classes of persons affect-
ed. Determinants are the physical, biologic, social, cul-
tural, and behavioral factors influencing health. Health-
related states or events include diseases and injuries,
causes of death, behavior such as use of tobacco, reac-
tions to preventive or therapeutic regiments, and provi-
sion and use of health services. Specified populations
are those with identifiable characteristics, such as pre-
cisely known numbers. Application to control makes
explicit the purpose of epidemiology – to promote, pro-
tect, and preserve good health” (Last 2001).

Basic Characteristics

Introduction

“Based on what it has done in the last 150 years, epi-
demiology is the science and practice which describes
and explains disease patterns in populations, and puts
this knowledge to use to prevent and control disease and
improve health” (Bhopal 2002).
Epidemiology is primarily concerned with disease and
health hazards in populations, not individuals. Patterns
of disease in populations are results of multiplicative
interactions between individuals, societies and envi-
ronment. The science of epidemiology combines ele-
ments of biology, social science and ecology (Bhopal
2002). It is complemented by statistics, � demogra-
phy and philosophical theories. However, “epidemiol-
ogy can not be reduced to a sub-division of one of
the contributing sciences but it should be considered as
a multidisciplinary science giving input to the applied
field of public health” (Ahrens et al. 2005).

Aims of Epidemiology

The principal aim of epidemiology is to identify factors
related to the � occurrence of disease. Identification of
these factors both causal (� causation) and � risk fac-
tors, enable developing a rational basis for prevention
(� epidemiology, prevention). This can be illustrated by

investigation of an outbreak (� outbreak investigation)
of food poisoning in order to determine which food
was contaminated with the microorganisms or chem-
icals that caused the epidemic (� outbreak investiga-
tion), as well as by investigation of the relationship
between various environmental factors and/or genetic
factors with the occurrence of breast cancer.
Epidemiological investigations provide evidence which
underline the critical processes of clinical practice,
including diagnosis, prognostication, and selection of
therapy. The practice of medicine depends on popula-
tion data. “The physician applies a population-based
probability model to the patient who is lying on the
examining table” (Gordis 2004).
The epidemiology is a basic science of � public health.
Studying frequency and distribution of disease in a pop-
ulation, and the natural history of disease, as well as
evaluating existing and new preventive and therapeutic
measures and modes of healthcare delivery, epidemiol-
ogy provides the foundation for developing healthcare
policy and planning (Gordis 2004). For example; the
Salk vaccine field trial (1954), which comprised near-
ly one million children, gave the basis for worldwide
implementation of poliomyelitis vaccination programs
for disease prevention; the community-intervention tri-
als of fluoride supplementation in water (beginning dur-
ing 1940s) have led to widespread primary prevention
of dental caries; knowledge from Framingham Heart
Study, initiated in 1949, and other similar epidemiolog-
ical studies, has helped to stem the epidemic of cardio-
vascular mortality in majority of developed countries
(Rothman, Greenland 1998).

Scope of Epidemiology

For many years epidemiology was considered to be
restricted to the infectious diseases, which were the
major health problem in the past. With changing pat-
tern of population morbidity and mortality, the scope
of epidemiology has been enlarging. “It is generally
accepted that epidemiological studies can appropriately
be applied to all diseases, conditions, and health relat-
ed events, and it is concerned not only with epidemics,
but also with interepidemic periods and with � sporadic
and � endemic occurrence of disease” (Mausner 1985).
“For more than half a century epidemiology, as an
aggregate of knowledge with a methodological core,
has expanded in a multiplicity of directions, penetrat-



352 Epidemiology, Genetics

ing in a capillary way the whole field of medicine and
public health” (Saracci 2004).
The growing implementation of epidemiological meth-
ods in investigating health problems resulted in for-
mulating of separate areas of epidemiology, defined
according to disease groups (infection disease epidemi-
ology, cardiovascular epidemiology, cancer epidemi-
ology, neuroepidemiology and other) or according to
group of factors, which relationship with diseases is
investigated (social epidemiology, environmental epi-
demiology, nutritive epidemiology, reproductive epi-
demiology and other).
In the second half of the 20th century accelerated devel-
opment of clinical epidemiology followed by pharma-
coepidemiology, took place.
In recent years, developments in molecular biology
were taken over by epidemiologists, and the use of
biomarkers of exposure and effect has led to a boom
of so-called molecular epidemiology. A great improve-
ment in understanding of the human genome, led to the
rapid progress of genetic epidemiology (Ahrens et al.
2005).
Most definitions are taken from the last edition of Last’s
Dictionary of Epidemiology (Last 2001). We are much
obliged to Professor Last for his kind consent.
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Definition

Classic epidemiology is the study of the frequency and
distribution of diseases in populations and the factors
associated with their causation; the ultimate aim of such
study is the prevention of disease. On the other hand,
the techniques of molecular biology, e. g. DNA typ-
ing, are utilized in molecular epidemiological studies.
Genetic epidemiology is an extension of molecular epi-
demiology, which evaluates the role of inherited fac-
tors in the cause of disease in families and in popula-
tions (Khoury et al. 1993). Thus, genetic epidemiolo-
gy involves principles and methods from epidemiology,
molecular biology and genetics.

Basic Characteristics

Genetic epidemiology was developed in the 1960s,
as a “mixture” of population/statistical/mathematical
genetics and classic/molecular epidemiology (Khoury
et al. 1993). Gene–gene and, especially, gene–environ-
ment interactions are important in such epidemiological
studies as genetic epidemiology aims to detect the pat-
tern of inheritance of a particular disease by the local-
ization of genes and the finding of markers associated
with disease susceptibility.

Types of Genetic Epidemiological Studies

At any given point in time, the distribution of genet-
ic traits in a population is a function of the combina-
tion of occurrence of mutation, forces that can alter
allelic and genotypic frequencies, such as migration,
selection, and drift due to population size. Thus, the
measures of disease frequency can also be applied to
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genetic traits using descriptive epidemiological stud-
ies. Study designs for examining associations include
cohort, cross-sectional and case-control studies. The
basic goal for all these studies is to examine the rela-
tionship between disease occurrence and the gene(s) of
interest. Sometimes both cross-sectional and longitudi-
nal components can be used in the same study (Bicke-
boller 2005).
The steps included in genetic epidemiological investi-
gation of a disease are as follows: a) establishing that
there is a genetic component to a disorder; b) establish-
ing the relative size of that genetic effect in relation to
other sources of variation in disease risk (environmen-
tal risk factors), and c) identifying the gene(s) respon-
sible for genetic susceptibility. There are two essential
types of genetic epidemiological studies in accordance
with these steps,: family studies (segregation, linkage,
association) and population studies (association). Addi-
tionally, genetic risk studies include family-based and
twin/adoption studies (Khoury et al. 1993; Greenberg
et al. 2004).
Clustering or familial aggregation of a disease is sug-
gested when the � recurrence risk among relatives of
affected persons exceeds that among relatives of unaf-
fected persons. Cohort and case-control studies are used
most frequently to study and quantify a familial aggre-
gation of disease (Neale and Cardon 1992).
� Twin studies provide a simple way to separate genet-
ic from environmental factors, i. e. assess the relative
importance of genetic and environmental factors by
comparing monozygotic and dizygotic twins for con-
cordance of disease. Greater concordance for disease
among monozygotic twins as compared with dizygot-
ic twins suggests genetically determined susceptibility
(Neale and Cardon 1992). Similarly, � adoption studies
provide opportunities for separating genetic from envi-
ronmental factors in a familial aggregation of disease;
affected parents who have given up children for adop-
tion and control parents who have given up children for
adoption are identified and the frequency of disease in
their children compared (Khoury et al. 1993).
� Segregation analysis is a complex statistical tech-
nique used to study the pattern of occurrence of disease
within pedigrees and requires multigenerational fami-
ly trees, preferably with more than one affected mem-
ber. This type of genetic epidemiological study can sug-
gest the likely mode of inheritance (autosomal domi-
nant, autosomal recessive, or multifactorial), i. e. which

mode of inheritance is most consistent with the pattern
of disease occurrence seen within families (Bickeboller
2005).
Linkage studies (� linkage analysis) use parametric or
nonparametric methods such as allele sharing methods
(affected sibling-pairs method) with no assumptions
about the mode of inheritance, penetrance or disease
allele frequency. It is an indirect approach, that depends
on a genetic linkage between the genetic marker and
the disease susceptibility gene. Linkage studies provide
information on crude chromosomal location (candidate
regions) of the gene or genes associated with the phe-
notype of interest (Khoury 1998).
� Association studies may be family-based (trans-
mission/disequilibrium test–TDT) or population-based.
Alleles, haplotypes or evolutionary-based haplotype
groups may be used in association studies. The studies
can include nuclear families (index case and parents),
affected relative pairs (sibs, cousins, and any two mem-
bers of the family), extended pedigrees, twins (monozy-
gotic and dizygotic) or unrelated population samples.
“The aim of association studies is to show evidence for
association and � linkage disequilibrium in a popula-
tion” (Bickeboller 2005).

Gene–Environment Interactions

The concept of genetic–environmental interaction is
crucial in understanding the dynamics of health and dis-
ease (Ottman 2001). Five biologically plausible mod-
els account for the relationship between genotypes and
environmental exposures, in term of their effects on dis-
ease risk. Under the model A, the genetic factor is the
primary determinant of the disease, while the environ-
mental factor has no effect by itself, but can modify the
risk associated with the genetic factor. Model B speci-
fies that the environmental factor is the primary deter-
minant of the disease, while the genetic factor has no
effect by itself, but can modify the risk associated with
the environmental factor. In model C, the environmen-
tal factor exacerbates the effect of the genetic factor, but
there is no effect of exposure in the low-risk genotype.
In model D, both environmental and genetic factors are
required to increase the risk of disease. Finally, in mod-
el E, both the genetic and environmental factors may
increase or decrease the risk of disease by themselves,
but the effect of each of these factors depends on the
presence or absence of the other factor (Ottman 1990).
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Genetic Epidemiology and Prevention

“Genetic epidemiology addresses the fundamental
goals of preventive medicine and public health at the
various levels of disease prevention” (Khoury et al.
1993). There are numerous methods for the prevention
of genetic disorders, such as genetic counseling (pri-
mary prevention), genetic screening (secondary preven-
tion), or for minimizing the effects of genetic diseases
by preventing complications and deterioration (tertiary
prevention). In line with these, the availability of genet-
ic centers providing genetic counseling and prenatal
diagnosis are essential for the prevention and manage-
ment of many genetically determined diseases. Recent-
ly, special attention has been paid to family-centered
prevention with the aim of predicting the risk of disease
in relatives of individuals affected with inherited disor-
ders.
Genetic epidemiology might be of great importance
in � public health surveillance, especially in fields of
surveillance on teratogens, mutagens and carcinogens.
In many developed countries, population-based surveil-
lance systems for birth defects, including structural
defects and chromosomal abnormalities, have been
established with the aim of providing baseline informa-
tion for prevention and research.

Cross-References
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Definition

Prevention is defined as “actions aimed at eradicating,
eliminating or minimizing the impact of disease and
disability. The concept of prevention is best defined in
the context of levels, traditionally called primary, sec-
ondary and tertiary prevention” (Last 2001).

Basic Characteristics

The goals of medicine are to promote health (� health
promotion), to preserve health, to restore health when
it is impaired and to minimize suffering and distress.
The primary role of clinical medicine is to treat peo-
ple who are sick. In population health we would prefer
that people did not become ill. Epidemiology can play
a central role in prevention by identifying � causes of
disease. In particular it provides quantitative measures
of � relative risk and � absolute risk that help directly
preventive action, and it plays a major role in evaluating
whether preventive programs actually work in practice
(Webb 2005).

Levels of Prevention

In discussing prevention it is helpful to distinguish
levels of prevention customarily called primary, sec-
ondary and tertiary and later added primordial preven-
tion. Between these levels there are no precise bound-
aries (Last 2001). All levels of prevention are important
and complementary, although primordial and primary
prevention most contribute to the health of the whole
population.
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Primordial Prevention

The aim of primordial prevention is to avoid the emer-
gence and establishment of the social, economic and
cultural patterns of living that are known to contribute
to an elevated risk of disease. The target for primordial
prevention is whole population (� target population) or
selected groups. This level of prevention have been rec-
ognized the most recent as a result of increasing knowl-
edge about the epidemiology of cardiovascular dis-
eases. It is also needed in respect of the global effects of
air pollution (the greenhouse effect, ozone-layer deple-
tion) and health effects of urban smog (lung diseases).
Effective primordial prevention often requires strong
government regulatory action. The countries need to
avoid the spread of unhealthy lifestyles before they
become ingrained in society. The importance of primor-
dial prevention, regrettably, has often been realized too
late (Beaglehole and Bonita 1997).

Primary Prevention

The aim of primary prevention is to limit the incidence
of disease by controlling causes and risk factors. Target
for primary prevention may be the whole population,
selected groups or healthy individuals. Primary preven-
tion involves two strategies that are often complemen-
tary. It can focus on the whole population with the aim
of reducing average risk (the population strategy), or
on people at high risk as a result of particular exposures
(individual strategy).
Population based approaches can be considered public
health approaches, whereas high-risk approaches often
require clinical action. In most situations, a combina-
tion of both approaches is needed (Gordis 2004).
The major advantage of the population strategy is that
does not require identification of the high-risk groups,
and main disadvantage is that it offers little benefit to
individuals because their absolute risks of disease are
quite low. For example, most people wear a car seat-
belt while driving without being involved in a crash,
while the widespread wearing of seat-belts has pro-
duced benefits to many societies. This phenomenon has
been called the � prevention paradox (Rose 1985).
Good examples of primary prevention are � vaccination
against infectious disease in children, use of condoms in
the prevention of HIV infection, needle exchange sys-
tem for intravenous drug users to prevent hepatitis B
and HIV infection, and so on.

Secondary Prevention

Secondary prevention aims to cure patients and reduce
the more serious consequences of disease through ear-
ly diagnosis and treatment. It is directed at the peri-
od between onset of disease and the time of diagno-
sis, and aims to decrease the prevalence of disease. The
two main requirements for a useful secondary preven-
tion are a safe and accurate method of detection of
the disease, preferably at a preclinical stage (� screen-
ing), and effective methods (� effectiveness) of inter-
vention. Cervical cancer provides an example of the
importance of secondary prevention and also illustrates
the difficulties of assessing the value of prevention pro-
grams, because the mortality rates for cervical can-
cer were already decreasing before organized screening
programs started. Many studies supported the values
of such screening programs, and they are now widely
applied in many countries. The example of secondary
prevention that is widely used is blood pressure mea-
surements and treatment of hypertension in middle-
aged and elderly people (Beglehole and Bonita 1997).

Tertiary Prevention

Tertiary prevention is aimed at reducing the progress or
complications of established disease and is an impor-
tant aspect of therapeutic and rehabilitation medicine.
It consists of measures intended to reduce impair-
ments and disabilities. The rehabilitation of patients
with strokes, injuries, blindness and so on is of great
importance in enabling them to take part in daily social
life (Beaglehole and Bonita 1997).
The importance of each level of prevention is inversely
related to their range. From the public health point of
view the greatest importance has been given to popula-
tion approaches in primordial and primary prevention.

Choosing the Prevention Strategy

While the principle goal of � public health should be
primary prevention, for many diseases we do not have
enough information to perform such program effec-
tively. Even when we do have enough information,
the barriers to implementation may be substantial (e. g.
financial, cultural, ethical). For example, we know that
ensuring everyone has access to clean water would pre-
vent a large proportion of infectious diseases, but the
practical and financial implications are enormous. Sim-
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ilarly, by persuading people to stop smoking, stay out of
the sun, exercise more and eat better we could prevent
much chronic diseases, but changing behavior remains
a major challenge.
The continuously changing patterns of mortality and
morbidity over time indicate that great number of dis-
eases are preventable. Epidemiology, by identifying
causes of diseases, play central role in prevention. In
addition to epidemiologists, in prevention are involved
other medical doctors as well as sanitary engineers,
chemists, sociologists, psychologists, economists and
others.
The need for prevention is gaining acceptance in all
countries as the limitations of modern medicine in cur-
ing disease become apparent and the costs of medical
care escalate.
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Epiglottitis

Synonyms

Supraglottitis; Inflammation of the epiglottis

Definition

Epiglottitis, which is caused by the bacterium Haemo-
philus influenzae type B (Hib), usually occurs in chil-
dren at the age of 2–6 years. It is a disease with a dra-
matic course and a potentially lethal outcome. There
is severe swelling of the epiglottis and the entrance
of the larnyx; typical symptoms are: extreme deterio-
ration, fever, sore throat, signs of respiratory distress,
muffling or changes in the voice, difficulties in speak-
ing and swallowing and salivation. An airway occlu-
sion can lead to suffocation. The quick administra-
tion of antibiotic therapy (cephalosporines) is essen-
tial. Intensive care measures, like intubation or even
an incision in the windpipe (tracheotomy) with subse-
quent mechanical ventilation, may be necessary. Luck-
ily, since the introduction of the active Hib-vaccination
(� immunization, active), the incidence of epiglottitis
has declined rapidly.

Episodic Paroxysmal Anxiety

� Panic Disorder

Equality

Synonyms

Principle of equal treatment

Definition

Equality implies that all persons are equal to one anoth-
er; they have the same rights and should have the same
opportunities. It is the principle by which all persons or
things under consideration are treated in the same way.

Equilibrium of Body Fluids
and Electrolytes

� Body Fluid and Electrolyte Balance

Equity

Synonyms

Principle of fair treatment
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Definition

Equity is defined as follows:

Equity means fairness. Equity in health means that
people’s needs guide the distribution of opportunities
for well-being. The WHO global strategy of achiev-
ing “Health for All” is fundamentally directed towards
achieving greater equity in health between and with-
in populations, and between countries. This implies
that all people have an equal opportunity to devel-
op and maintain their health, through fair and just
access to resources for health. Equity in health is not
the same as equality in health status. Inequalities in
health status between individuals and populations are
inevitable consequences of genetic differences, of dif-
ferent social and economic conditions, or a result of
personal lifestyle choices. Inequities occur as a conse-
quence of differences in opportunity which result, for
example in unequal access to health services, to nutri-
tious food, adequate housing and so on. In such cases,
inequalities in health status arise as a consequence of
inequities in opportunities in life.

Equity in the Distribution
of Environmental Hazards and Resources

� Environmental Justice

Equivalent Continuous Noise Level

Synonyms

Equivalent sound level; Equivalent sound pressure level

Definition

Equivalent continuous noise level (Leq) is the continu-
ous steady � noise level that would have the same total
acoustic energy as real fluctuating noise over the same
interval of time. The mathematical definition of Leq for
an interval defined as occupying the period between two
points in time, t1 and t2, is:

Leq = 10 log

[
1

t2 − t1

∫ t2

t1

p2(t)

p2
0

dt

]

In this definition, p(t) is the time-varying sound pres-
sure, and po is a reference pressure, taken as 20 µPa. Leq

has been adopted by the International Standard Orga-
nization for the measurement of community noise and
assessment of hearing damage risk.

Equivalent Sound Level

� Equivalent Continuous Noise Level

Equivalent Sound Pressure Level

� Equivalent Continuous Noise Level

e-Receipt

Definition

A great change occurred with the emergence of paper-
less receipts when the Electronic Communications Act
was published in Great Britain in 2000. Many Euro-
pean countries have since developed and locally tested
electronic receipts or e-receipts. The proposed model
of implementation is as follows: the physician should
order a drug by entering specific data into the patient’s
record on the server, and the patient provides the phar-
macist with a specific code that grants authorized access
to the receipt on the server.
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Synonyms

Human factors; Human factors engineering; Human
engineering

Definition

Ergonomics or “human factors” is a multidisciplinary,
applied science that relates to the interaction, physi-
cal and behavioral, between the people and their work
system, tool, task and environment. “Human factors”
is a term used mainly in the United States. Variants
include “human factors engineering”, an extension of
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an earlier phrase, and “human engineering”. In Europe,
Japan and the rest of the world, the term “ergonomics”
is more prevalent. “� Human factors” is an umbrella
term for several areas of research that include human
performance, technology, design, and human-computer
interaction. It is a field that deals with human abilities
and characteristics which affect the design of equip-
ment, systems, and jobs. Whereas ergonomics tends
to focus on the anthropometrics and biomechanics for
optimal human-machine interaction, human factors is
more focused on the cognitive and perceptual factors.

Basic Characteristics

Overview

The limits of ergonomics itself are not entirely agreed.
It crosses the boundaries of several scientific and pro-
fessional disciplines and utilizes data, findings, and
principles from all of them. Ergonomics draws on many
disciplines in its study of humans and their environ-
ment, including anthropometry, biomechanics, kinesi-
ology, work physiology, environmental medicine and
psychology, as well as parts of engineering, industrial
design, and operations research.
The terms ergonomics and human factors engineer-
ing are often used interchangeably. Initially ergonomics
was more physiology and health and comfort oriented,
while human factors engineering was more oriented to
physical sciences. The focus of the study is the human
interacting with the engineered environment. Human-
factors engineers regard humans as an element in sys-
tems. A “� man-machine system” is the usual way
of representing that relationship. A “man-machine sys-
tem” means that the man and his machine have a recip-
rocal relationship with each other. A man is effectively
a single channel device, although one that time shares.
No matter how important it may be to match an individ-
ual � operator to a machine, some of the most challeng-
ing and complex human problems arise in the design
of large man-machine systems and in the integration of
human operators into these systems. Examples of such
large systems are modern airplanes, control rooms in
industrial plants, air-traffic control rooms and artificial
life support systems in space or in a nuclear submarine.
With the adoption of a systems point of view, the scope
of ergonomics has passed beyond the concern of indi-
vidual worker and his machine or workplace to include
consideration of the total work environment.

Ergonomists adapt the design of products and work-
places to human’s sizes and shapes and their physi-
cal strengths and limitations. Ergonomists also consider
the speed with which humans react and how they pro-
cess information, and their capacities for dealing with
psycho-physiological factors, such as stress and men-
tal load. Knowing the complete picture of how humans
interact with their environment, ergonomists develop
the best possible design for products and systems.
Ergonomists view human operators and the objects they
use as one unit, and ergonomic design blends the best
abilities of people and machines. An ergonomically
sound system provides optimum performance because
it takes advantage of the strengths and weaknesses of
both its human and machine components. This has
always been done intuitively by good designers, but
systems ergonomics aims to ensure that this is done
systematically. This involves a body of knowledge and
techniques that are new and are not derived from the
other sciences. The ergonomists work in teams which
may involve a variety of other professions: design engi-
neers, computer specialists, occupational health physi-
cians, psychologists, health and safety practitioners,
and specialists in human resources.
In the US human factors engineering was emphasized
by the US military with concentration on human engi-
neering and engineering psychology. The focus was
on enhancing performance and reducing errors. Areas
of interest for human factors specialists may include
the following: workload, fatigue, situational awareness,
user interface, learning and skill ability, training, vigi-
lance, memory, human performance, information pro-
cessing capacity, human reliability and errors, human-
computer interaction, control and display design, stress,
visualization of data, individual differences, aging,
accessibility, safety, shift work, organization and work
design, work in extreme environments including virtual
environments, and decision making.
The term human factors engineering is used to des-
ignate equally a science, a technology, and a profes-
sion. As an intermediate science, among engineering,
medicine and psychology, human-factors engineering is
a collection of data and principles about human char-
acteristics, capabilities, and limitations in relation to
machines, jobs, and environments. As a technology,
it refers to the design of machines, machine systems,
work methods, and environments to take into account
the safety, comfort, and productiveness of human users
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and operators. As a profession, human-factors engineer-
ing includes a range of scientists and engineers from
several disciplines that are concerned with individuals
and small groups at work. In practice, human factors
engineering is a problem solving process.

Domains

The International Ergonomic s Association (IEA)
divides ergonomics broadly into three domains:
Physical ergonomics deals with the human body’s
responses to physical and physiological loads. Relevant
topics include manual materials handling, workstation
layout, job demands, and risk factors such as repetitive
motions, force and awkward/static postures related with
musculoskeletal disorders.
Cognitive ergonomics, also known as engineering psy-
chology, concerns mental processes such as perception,
attention, cognition, and memory storage and retrieval
as they affect interactions among humans and other
elements of a system. Relevant topics include mental
workload, vigilance, decision making, skilled perfor-
mance, human error, human-computer interaction, and
training.
Organizational ergonomics is concerned with the opti-
mization of socio-technical systems, including their
organizational structures, policies, and processes. Rel-
evant topics include shift work, scheduling, job design
and restructuring, job satisfaction, motivational theory,
supervision, and teamwork.

History

Although the terms “human factors” and “ergonomics”
have only been widely known in recent times, the
field’s origin is in the design and use of aircrafts dur-
ing World War II to improve aviation safety. World War
II marked the advent of highly sophisticated machines
and weapons, creating previously unseen cognitive
demands on operators in terms of decision-making,
attention, situational awareness and hand-eye coordina-
tion. The modern discipline of ergonomics was born in
the United Kingdom on July 12, 1949, at an interdis-
ciplinary meeting of the British Admiralty where the
term ergonomics was officially proposed by Prof. Hugh
Murrell. The term ergonomics came into use about
1950 when priorities of developing industry were tak-
ing over from the priorities of military. In United King-
dom, Ergonomics Society was formed in 1952, while

in United States the Human Factors Society was found-
ed in 1957, and renamed in 1992 as Human Factors and
Ergonomics Society (HFES). Today, the � International
Ergonomics Association (IEA) is a federation of forty-
two individual ergonomics organizations from around
the world.

Application Examples

Ergonomists work to eliminate repetitive strain injuries,
carpal tunnel syndrome and low back pain by design-
ing workplaces without continuous repetitions of the
same motions, like screwing or twisting items on an
assembly line and without awkward postures, like band-
ing or reaching. They design adjustable workbenches,
desks, and chairs to comfortably accommodate work-
ers of many different sizes. Ergonomically designed
chairs distribute a person’s body weight evenly to avoid
back and neck strain. In recent years ergonomics have
been associated more and more with computer prod-
ucts, such as ergonomic mice and keyboards. Special-
ly curved computer keyboards enable typists to hold
their wrists in a position that is less likely to cause
a carpal tunnel syndrome. Human factors issues are
also considered in a design of consumer products.
Examples include cellular phones and other handheld
devices. Some ergonomists practice in the area of job
design, while cognitive ergonomists specialize in infor-
mation design – the best way to present complex infor-
mation. Ergonomists also design training simulations.
Training for pilots and astronauts may include simu-
lations developed by ergonomists. Quality of life for
older and disabled people may also be enhanced by
the ergonomic improvements in the built environment.
Many ergonomists investigate the way control panel
operators interpret information, their reaction speed,
and how both of these factors are influenced by the
stress of an emergency. Warning signals must be easy to
interpret and control devices must be easy to use partic-
ularly in aircrafts, air traffic control rooms, and nuclear
power plants, where quick accurate reactions are imper-
ative to public safety. Number of accidents occurred due
to disregarding of ergonomic design principles. A poor-
ly designed control panel and human errors made dur-
ing the night shift were factors during the near melt-
down of the nuclear generating station at Three Mile
Island, Pennsylvania, in 1979. Poorly designed aircraft
cockpit was a factor in a crash of a China Airlines Air-
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bus A300–600R during landing at Nagoya airport in
1994. The Presidential Commission on the space shut-
tle Challenger disaster determined that human error and
poor judgment related to sleep loss and fatigue during
early morning shift contributed to that incident (Scott
1994). The nuclear disaster in Chernobyl is attributable
to plant designers not paying enough attention to human
factors (Munipov 1998). The complexity of the reactor
and the control panel outstripped the operator’s ability
to understand what is going on.

Cross-References

� Biotechnology
� Human Factors
� International Ergonomics Association
� Man-Machine System
� Operator
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Error

Definition

Error could be considered as a false or mistaken result
obtained in a study. Error can be either random or sys-
tematic. Random error is a part of variation in a mea-
surement that has no apparent connection to any other
measurement or variable, generally regarded as due to
chance. Random error is often leading to lack of pre-
cision in the measurement of an association. Systemat-
ic error, often has a recognizable source, e. g., a faulty
measuring instrument. It leads to results consistently
wrong in a particular direction, and differ from the truth
in a systematic way.

Error in Measurement

Synonyms

Measurement error

Definition

In all measurements some degree of uncertainty is
present, and it can be expressed as error in measure-
ment. Error is the difference between the measured
value and the true value. The errors that occur in the
measurement process are inherent, and can be reduced
only by more adequate measuring. The errors can
be classified into two categories: systematic and ran-
dom errors (see essay Measurement). The measurement
can be more adequate by identifying and minimizing
error. Measurement adequacy subsumes various con-
cepts such as � accuracy, � agreement, � precision,
� reliability, validity.

Erythema infectiosum

Synonyms

Parvovirus B 19 infection; Fifth disease; Slapped cheek
syndrome

Definition

Erythema infectiosum is caused by parvovirus B19,
which was detected in 1974. The name “fifth deasease”
stems from the 17th century practice of listing the rash-
illnesses of childhood; erythema infectiosum was the
fifth disease listed. Often the infection is either asymp-
tomatic or presents with flu-like symptoms. The incu-
bation period lasts 4–14 days. Contagion is highest
between the first 4–10 days, that means even before
symptoms develope. The typical rash is only seen in
15–20%; it starts in the face with bright red cheeks and
then spreads over the upper arms, shoulders, thighs and
buttocks. With the spots confluating and becoming pale
in the center they look like a garland. Possible compli-
cations are joint pain and arthritis. As the viruses affect
the red blood cells and their precursors in the bone mar-
row, anemia can result. A primary infection in pregnan-
cy might be transmitted to the unborn child leading to
an intrauterine infection of the baby (� congenital ery-
thema infectiosum).
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Erythema subitum

Synonyms

Exanthem subitum (ES); Roseola infantum; Infection
with human herpesvirus 6; Pseudorubella

Definition

Exanthem subitum, which is spread by droplets, is
caused by human herpesvirus 6 (HHV 6). It is most
common in children between six months and three
years of age. In most cases the disease takes a harm-
less course. It is followed by a lifelong immunity. After
an incubation period of 5–15 days roseola infantum
starts with high fever. The fever lasts for three days
and then suddenly decreases. When body temperature
returns to normal, a macular exanthem appears on the
trunk, which spreads to the arms and legs. Usually, there
is no rash on the face. In general, no therapy is neces-
sary except for antipyretic measures.

Eskimo (United States)

� Indigenous Health, North America

Espundia

� Leishmaniasis, Mucocutaneous

Essential Public Health Services

Definition

Essential public health services are health services iden-
tified in “Public Health in America” that define the
practice of public health. Ten services are listed: moni-
toring health status; diagnosing and investigating health
problems; informing, educating, and empowering peo-
ple; mobilizing community partnerships; developing
policies and plans; enforcing laws and regulations;
linking people to needed services; assuring a compe-
tent workforce; conducting evaluations; and conducting
research.

Establishment of the Menses

� Menarche

Estimate of a Population Related
Gender of Disease

� Disability Adjusted Life Years (DALYs)

Estimation

Definition

Estimation is concerned with inference about the
numerical value of unknown population values from
incomplete data such as a sample. If a single figure is
calculated for each unknown parameter, the process is
called point estimation. If an interval is calculated with-
in which the parameter is likely, in some sense, to lie,
the process is called interval estimation.

Cross-References

� Evaluation, Models

Ethical Absolutists

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Ethical absolutists are
those who do not see the point of an ethics discussion
because they already know the right answer and do not
wish to defend their values by giving reasons or to make
themselves open to other views; usually their values are
strongly based in a religious perspective.
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Definition

Public health genetics involves the application of genet-
ics, genomics, and biotechnology to improve public
health and to prevent disease. Genetics involves the
analysis of DNA (� deoxyribonucleic acid), RNA,
� chromosomes, proteins and certain metabolites in
order to understand heritable disease related � geno-
types, � mutations, � phenotypes, or karyotypes.
Genomics studies the relationship between genetic fac-
tors and the environment, broadly defined to include
all exogenous factors – chemical, physical, or social.
Ethics involves the systematic analysis of moral princi-
ples, ideals, values, and standards of right and wrong,
benefit and harm in human conduct and social policy.

Basic Characteristics

Until recently, medical genetics involved the study and
treatment of rare disorders and the public health com-
ponent of genetics was limited to newborn screen-
ing programs for the early detection and treatment of
a small number of conditions such as phenylketonuria
(PKU), Tay-Sachs, sickle cell anemia, and the tha-
lassemias. Public health practice also extended into
the area of health service delivery involving individu-
al � genetic testing and � genetic counseling, although
those areas have tended to be seen more as clini-
cal practices rather than public health services. Both
public health practice and the contemporary field of
medical genetics inherently involve ethical questions,
controversies, and issues. The intersection of public
health and genetics is a domain that is particularly
complex from an ethical perspective because potential
conflicts between the rights and interests of individu-
als and the health and interests of society frequently
arise.

A New Era
of Public Health Genetics

In the 1990s The Human Genome Project and relat-
ed genetic research moved the relevance of genetics
for both clinical medicine and public health to a new
level. It is now possible to identify genes (specific
sequences of base pairs comprising the huge DNA
molecule found curled in the nucleus of each cell of the
body) associated with biochemical abnormalities that
are in turn linked to symptomatic disease, dysfunction,

and perhaps tendencies toward certain forms of behav-
ior (Kitcher 1996).
The mapping and sequencing of the human genome
(completed in 1994) has already begun to transform
medical practice, and it promises both a better under-
standing of human biology and greatly increased insight
into the causes and potential prevention and treatment
of many very prevalent types of human disease. Effec-
tive � gene therapy still lies years in the future. But
the development of a vast array of new genetic tests,
and less expensive testing methods, appears to offer
a precise, objective approach to identifying who has or
is at risk for certain diseases, thereby permitting ear-
lier and better-targeted interventions, and hence may
greatly enhance the knowledge base of public health
beyond the level of epidemiological studies based on
phenotype and the presence of symptomatic disease
alone (Beskow et al. 2003). Genetic information may
make it possible to develop more effective therapies or
pharmaceuticals (� pharmacogenomics) for individu-
als or groups, including those socially defined as dis-
tinct racial groups. Data bases historically maintained
by public health agencies may be important tools in
new and advancing research in this field, and policies
concerning the degree of public health involvement and
cooperation in such research will have to be devel-
oped.
Unfortunately, this new knowledge and technology also
threaten to create new forms of discrimination and
domination (Duster 1990; Nelkin and Tancredi 1994).
There are three principal reasons why the field of public
health must exercise ethical caution as it adapts to and
embraces the new knowledge base and technologies of
genetics and genomics. First, the field of public health
has been traditionally more oriented toward the values
of population benefit and societal interests than it has to
the rights and interests of individuals. Second, the histo-
ry of public health involvement with matters of genetic
and hereditary disease (� eugenics) is not a proud or
ethically exemplary one (Kevles 1995). Third, the cur-
rent state of public understanding of the significance of
genetics is poor and due to misunderstanding about pur-
ported genetic determinism the danger exists of serious
social stigma and discrimination against particular indi-
viduals or groups. On the other side of this coin is the
potential for suspicion and loss of trust in public health
authorities by such groups if public health is perceived
as an instrument of such discrimination.
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Individual Rights and the Public Interest

Public health and public health genetics are primarily
concerned with population level knowledge and health.
However, genetic information is inherently particular,
unique and individuating. It is a mark of individual risk,
potential, and even identity. It implicates the most inti-
mate kinds of family and reproductive relationships and
decisions. It has an impact not only on social stigma, but
also personal self-esteem. In the areas of both surveil-
lance and intervention, public health measures that are
important on a population level may adversely affect
the � privacy and � autonomy of individuals. And, in
the case of the relationship between race and genetics,
it may also adversely affect the self-perception and def-
inition of communities.
For these reasons, public health genetics must resist the
tendency to resort to legal “police powers” and coercive
compliance measures in the areas of genetic screening,
testing, and in the use of collected information. Pub-
lic health should rely instead whenever possible on vol-
untary programs incorporating the requirement of indi-
vidual � informed consent and assuring the provision
of adequate genetic counseling services. In the collec-
tion of genetic information personal identifiers should
be carefully protected and confidentially (� confiden-
tiality) maintained. Public health genetics poses very
difficult balancing between the health of the society as
a whole and the rights and protections of individuals
and sub-groups within society.

The Ethical Legacy of Eugenics

Social science research has demonstrated that scientific
knowledge is shaped by the worldviews and ethical val-
ues of the group(s) claiming that knowledge. Thus one
can expect that the information that genetics appears
to bring to medicine will reflect the cultural, religious,
and historical perspectives and assumptions of those
who apply this information in medical research, pre-
vention, and treatment of disease. Because both health
care practitioners and the lay public will view the find-
ings of genetics through their pre-existing intellectu-
al and experiential frameworks of health and illness,
it is important to understand the prevailing views of
medicine and disease in our society and the ethical ten-
sions that they already embody.
Public health is not immune to social or racial preju-
dice (Paul 1995). It may mistake the individual who

suffers from disease for a vector responsible for the
spread of a disease. Its mission to rid society of dis-
ease, disability and other health burdens can be mis-
construed as a mission of eliminating the genetic fac-
tors contributing to disease from the population (neg-
ative � eugenics). It may also mistake its mission of
promoting human health and welfare for the task of
enhancing the traits and biological properties of indi-
viduals and populations (positive eugenics). Many of
the methods and so-called public health programs of the
past, such as forced sterilization and euthanasia, were
crude and monstrous, almost unthinkable in today’s cli-
mate. But this should not blind public health practition-
ers to the dangers of much more subtle methods and
inducements (financial, social, and cultural) that might
be associated with the goals of public health genetics
in the future (Parens and Asch 2000). Here the safe-
guards of autonomy, freedom of choice, informed con-
sent, and nondirective genetic counseling are impor-
tant hallmarks of ethical public health programs. In
addition, it is a public health responsibility to con-
tribute to increasing the genetic literacy of the popu-
lation and to increase the social acceptance and equal
rights of those with various impairments and disabili-
ties so that dangerous norms of “perfect functioning”
or “perfect health” are offset by toleration and solidari-
ty.

Partnership with Communities
and Genetic Citizenship

The last consideration mentioned above underscores
the importance of the role of public health agencies
in working with local communities on educational and
program efforts to incorporate the tools of genetics
into accessible health programs without reproducing
the prejudice and discrimination to which genetics is
socially and culturally prone. Individuals confront pub-
lic health genetics at two levels, as private consumers of
genetic technologies and services and as public citizens
concerned with just public health policy.
At the first level, the ethical practice of public health
is concerned with providing equitable access to genet-
ic services so that the new scientific and technological
advances do not produce a multi-tiered system of genet-
ic benefit for some and genetic disenfranchisement for
others (Buchanan et al. 2000). Given the current distri-
bution and internal incentives in the American system
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of health insurance, this prospect of genetic inequality
is very real.
Individuals are more than health care consumers; they
are (and should be) health citizens. Public health should
facilitate the involvement of community representa-
tives and grassroots participants in the discussion,
design, implementation, and evaluation of public health
programs across the board, including those involving
genetics.

Conclusion:
Guidelines for Public Health Genetics

Due to its particular ethical sensitivity and potential for
injustice and the violation of individual rights, policies
and programs in the area of public health genetics must
be especially careful to adhere to ethical guidelines
and benchmarks such as those developed by Childress,
Faden, Garre, et al. (Childress 2002). Public health
genetics programs must be:
• Effective (They must be reasonably likely to achieve

appropriate goals.)
• Proportionate (The probable benefits of the program

should outweigh it harms and risks.)
• Necessary (There must be no way to realize the goal

without the program.)
• Flexible (The program should be the least restrictive

option in terms of individuals rights, liberty and pri-
vacy.)

• Transparent (The program must be given a public,
open justification.)

Cross-References

� Autonomy
� Chromosome
� Confidentiality
� Deoxyribonucleic Acid (DNA)
� Eugenics
� Gene Therapy
� Genetic Counseling
� Genetic Testing
� Genotype
� Informed Consent
� Mutation
� Pharmacogenomics
� Phenotype
� Privacy
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Ethical Imperialism

Definition

Ethical imperialism has been used to refer to the appli-
cation of Western ethical standards, particularly in
developing nations with different cultural norms.
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Synonyms

Ethical rules; Canons; Standards; Doctrine
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Definition

Ethical principles are part of a normative theory that
justifies or defends moral rules and/or moral judgments;
they are not dependent on one’s subjective viewpoints.
Ethical principles in public health practice refer to those
general judgments that serve as a basic justification for
the many particular ethical prescriptions and evalua-
tions of public health activities.

Basic Characteristics

Definitions of public health vary widely. However, the
field of public health is concerned with health pro-
motion (� health promotion, ethical aspects) and dis-
ease prevention (� prevention and health promotion)
throughout society, with a broad interest in a more
equitable distribution of social and economic resources
because social status, race, and wealth are important
influences on the health of populations. Public health
ethical issues were minimal when an attitude of � pater-
nalism ruled public health measures and was widely
accepted by society. From the second half of the 20th
century the authority of medicine and the paternalistic
approach of physicians and public health officials has
been questioned due to certain factors:
• the discovery of new treatments and new tech-

nologies enormously increasing the chances of cure
along with the risk of causing harm;

• patients’ knowledge in general and on medical issues
in particular growing out of proportion;

• the place of the individual gaining more ground in
society, and government policies and laws evolving
to protecting the individual, on the bases of � auton-
omy and � human rights issues.

Consequently, codes of conduct for studies and research
in medicine have been updated to meet this new real-
ity and have been given the more inclusive term of
“� bioethics”. Bioethics’ strong point of reference is
the patient-centered approach, giving clinicians clear
guidelines for their interaction with patients, based
on four fundamental principles: � beneficence (doing
good), � non-maleficence (not doing harm), autonomy
(respect for the person and its rights), and � justice (dis-
tributing benefits, risks and costs fairly).
Those four principles have also strongly influenced
public health decisions in recent decades, based on the
argument that, while directed to the whole population,
public health activities affect individuals. Though pub-

lic health practice should not overlook the rights, inter-
ests, and freedom of the individual, can the ethical prin-
ciples and values (� ethical values) applied in bioethics
(which follow the individualistic orientation) be used
as a point of reference for public health interventions
which look at the well being of the entire population?
Let us take the principle of non-maleficence. If the point
of reference is a single person, it is (somehow) easy to
understand what harm might be done to that individual
and, as a consequence, measures taken to avoid it. But,
in the case of a policy which targets the whole popula-
tion, it becomes much more difficult (if not impossible)
to identify all the factors which might cause harm to
all the individuals within that population; even if some
factors can objectively be identified, it may not be fea-
sible to take precautions at an individual level when an
intervention has to be carried out at the population level.
As a conclusion, in public health the principle of non-
maleficence can be understood as doing the least harm
possible to the least possible number of people.
If we take the principle of justice things get very com-
plicated. Different approaches define in different ways
the concept of justice, which goes from the equal distri-
bution of resources to the equal distribution of benefits.
Let us consider the principle of autonomy. The essay
“On Liberty”, by the 19th century philosopher John
Stuart Mill clearly describes the � autonomy principle.
He states: “The only purpose for which power can be
rightfully exercised over any member of the civilized
Community, against his will, is to prevent harm to oth-
ers. His own good, either physical or moral, is not suffi-
cient warrant ... In the part which merely concerns him-
self, his independence is, of right, absolute.”
This approach has deeply influenced bioethics and it
is one of the roots of conflict in public health ethics
between the concepts of common good and individu-
al freedom and liberty. An example of this conflict is
the issue of � informed consent, which is an absolute
requirement in clinical practice.
It is clear then that the ethical principles postulated in
bioethics cannot be applied in public health practice just
as they are.
There are other principles recognized as important in
public health practice:
• the principle of � equality: all people are equal;
• the principle of � utility: actions and the use of

resources should do the greatest good for the greatest
number, but no one should be left out;
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• the principle of � stewardship: stakeholders should
exercise social responsibility and good use of com-
mon resources.

It is not always easy and straightforward to get all the
stakeholders involved in public health to agree on solu-
tions to ethical dilemmas associated with some inter-
ventions. However, there are some tools which can help
find a way forward and protect against some abuses.
A very good tool in the hands of public health work-
ers and stakeholders involved in public health is the
“� Code of ethics for public health”, formally adopted
by the American Public Health Association in 2002. It
is the first broadly accepted document of its kind. It lists
12 principles for the ethical practice of public health,
11 values and beliefs which inspire the principles, and
some notes to better understand them. Codes of ethics
are not designed to provide clear solutions to convo-
luted ethical issues; that process requires deliberation
and debate over the many factors relevant to a particu-
lar issue. It does, however, provide a list of values and
principles that should be considered in any dispute.
The 12 principles for public health listed in the code are
the following:
1. Public health should address principally the fun-

damental causes of disease and requirements for
health, aiming to prevent adverse health outcomes.
This principle gives priority not only to preven-
tion of disease or promotion of health, but also to
identifying the fundamental causes of disease. It
acknowledges that public health is concerned with
immediate causes and curative activities. For exam-
ple, the treatment of curable infections is impor-
tant to the prevention of transmission of infection
to others.

2. Public health should achieve community health in
a way that respects the rights of individuals in the
community. This principle identifies the common
need in public health practice to weigh the concerns
of both the individual and the community. There is
no ethical principle that can provide a solution to
this perennial tension in public health practice. We
can highlight, however, that the interest of the com-
munity is the primary interest in public health prac-
tice. Still, there remains the need to pay attention to
the rights of individuals when exercising the police
powers of public health.

3. Public health policies, programs, and priorities
should be developed and evaluated through pro-

cesses that ensure an opportunity for input from
community members. The input process can be
direct or representative. In either case, it involves
processes that work to establish a consensus. Input
from the community should not end once a policy
or program is implemented. There remains a need
for the community to evaluate whether the institu-
tion is implementing the program as planned and
whether it is having the intended effect. The ability
of the public to provide this input is critical in the
development and maintenance of public trust in the
institution.

4. Public health should advocate and work for the
empowerment of disenfranchised community mem-
bers, aiming to ensure that the basic resources and
conditions necessary for health are accessible to
all. While a society cannot provide resources for
health at a level enjoyed by the wealthy, it can
ensure a decent minimum standard of resources.
The code cannot prescribe action when it comes to
ensuring the health of those who are marginalized
because of illegal behavior. It can only underscore
the principle of ensuring the resources necessary
for health to all. Each institution must decide for
itself what risks it will take to achieve that.

5. Public health should seek the information needed
to implement effective policies and programs that
protect and promote health.

6. Public health institutions should provide commu-
nities with the information needed for decisions on
policies or programs and should obtain the com-
munity’s consent for their implementation. This
statement is also the community-level corollary of
the individual-level ethical principle of informed
consent. Particularly when a program has not
been duly developed and evaluated, the community
should be informed of the potential risks and bene-
fits, and implementation of the program should be
premised on the consent of the community (though
this principle does not specify how that consent
should be obtained).

7. Public health institutions should act in a timely
manner on the information they have within the
resources and the mandate given to them by the
public. Ability of public health institutions to act is
conditional on available resources and opportuni-
ties, and by competing needs. Moreover, the ability
to respond to urgent situations depends on having
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established a mandate to do so through the demo-
cratic processes of Ethical Principle number three.

8. Public health programs and policies should incor-
porate a variety of approaches that anticipate and
respect diverse values, beliefs, and cultures in the
community. Public health programs should have
built into them a flexibility that anticipates diver-
sity in those needs and perspectives that might
have a significant impact on the effectiveness of
the program. Types of diversity, such as culture
(� ethics and culture) and gender, were intention-
ally not mentioned. Any list would be arbitrary and
inadequate.

9. Public health programs and policies should be
implemented in a manner that most enhances the
physical and social environment. This principle
stems from the assumption that there is an interde-
pendence among people, and between people and
their physical environment. It is similar to the ethi-
cal principle from medicine, “do no harm,” but it is
worded in a positive way.

10. Public health institutions should protect the con-
fidentiality of information that can bring harm to
an individual or community if made public. Excep-
tions must be justified on the basis of the high likeli-
hood of significant harm to the individual or others.
This statement begs the question of which informa-
tion needs to be protected and what the criteria are
for making the information public. The aim of this
statement is modest: to state explicitly the respon-
sibility inherent to the “possession” of information.
It is the complement of Ethical Principles 6 and 7,
about acting on and sharing information.

11. Public health institutions should ensure the profes-
sional competence of their employees. The crite-
ria for professional competence would have to be
specified by individual professions, such as epi-
demiology and health education.

12. Public health institutions and their employees
should engage in collaborations and affiliations in
ways that build the public’s trust and the institu-
tion’s effectiveness. This statement underscores the
collaborative nature of public health practice while
also stating in a positive way the need to avoid any
conflicts of interest that would undermine the trust
of the public or the effectiveness of a program.

The “Code of Ethics for Public Health” is a very good
tool; however, it is just a starting point, since it will need

to be updated as society and medicine evolve; more-
over, the process of globalization implies that many cul-
tures come together in the same community, making it
difficult to have one code of ethics which can be applied
to all.

Cross-References

� Autonomy
� Beneficence
� Bioethics
� Code of Ethics
� Equality
� Ethical Values
� Ethics and Culture
� Health Promotion, Ethical Aspects
� Human Rights
� Informed Consent
� Justice
� Non-Maleficience
� Paternalism
� Prevention and Health Promotion
� Stewardship
� Utility
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Ethical Relativists

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Ethical relativists
think that there are no universal standards of right and
wrong; what is right for one person, or society, is not
necessarily right for another person or society. For them
having a reasoned discussion about ethics is question-
able, since dialogue, persuasion, and agreement about
ethics and values are impossible.

Ethical Rules

� Ethical Principles

Ethical Standards

� Ethical Values

Ethical Subjectivists

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Ethical subjectivists
believe that ethical values have no rational nor inter-
personal basis; they are subjective and, therefore, will
differ from one person to the next.

Ethical Values

PASQUALE DI MATTIA

CEFPAS – Centre for Training
and Research in Public Health,
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Synonyms

Ethical standards

Definition

Value is given to what we choose as worthwhile or
believe to have merit, in a general or broad sense, and
that conforms to what is ethically right. Values should
be freely and thoughtfully chosen; people should prize
and promote them in order to further the human good
(or the good of all beings). In this present context we
refer to those values that assist decision-making in pub-
lic health activities.

Basic Characteristics

Ethical values, to some extent, apply in virtually any
decision-making situation: in families no less than in
bureaucratic or legal settings. Ethical values influenc-
ing personal choices and actions can find their justifi-
cation in religious faith, in the individual’s conscious-
ness or rationality and, more generally speaking, in the
individual’s culture (� ethics and culture). It is apparent
that some values (like tolerance, veracity, � respect for
persons, human well being, freedom, empathy, altru-
ism, partnership, citizenship, community) are taken to
be good or desirable in themselves and transcend cul-
ture. On the other hand, the cultural context of a specif-
ic value may create very different meanings and result
in different practices.
Public health ethics may be defined as the principles
(� ethical principles) and values that help guide actions
designed to promote health and prevent injury and dis-
ease in the population. It may be difficult to find a sin-
gle set of values that relates to all public health profes-
sionals, because in public health many issues merge and
many stakeholders get involved.
Public health ethics embraces issues of � autonomy and
coercion, of common good and individual freedom, of
� human rights and � social justice, of research norms
(� ethics, aspects of public health research), of cultural
and behavioral changes and of multi-cultural values and
environmental issues on a global scale.
Stakeholders involved in public health can be politi-
cians, lawyers, different government departments, pub-
lic representatives, social groups, each of them having
their own values, which may be even supported by dif-
ferent types of political and moral theory.
Those who believe in � liberalism, for example, would
stress human rights and individual opportunities and
would protect the individual from some abuses which
have taken place in the past in the name of the common
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good; they would justify opposing drug law restrictions,
limits on abortion, motorcyclist’s helmet requirements,
and so on.
Those who follow a utilitarian approach would look
at the consequences of a decision, specifically at their
effect on the sum total of individual well being, or at
the greatest happiness of the greatest number of peo-
ple. � Utilitarianism, however, by looking at the well
being of the greatest number can lead to unfairness and
to approaches which can conflict with society’s views
on moral conduct or even justify, in the name of the
future benefits to the population, immoral actions as in
the case of the Nazi experiments on humans and of the
� Willowbrook State School scandal.
� Communitarians would stress social order and social
connectedness where individuals are parts of a com-
munity. A basic question for communitarians is who
decides what is good for that community. One view
is that every community defines its own norms which
should, then, be respected. Things become complex
when we try to define “community”, since at times the
term refers to the majority within the group, leaving
behind the interests of the minority. � Universalist com-
munitarians, by contrast, believe in a single true form
of good society and its associated virtues. They believe
that certain behaviors and cultural patterns, can be jus-
tified by their health consequences (e. g. not smoking
in public) or be regarded as rights (e. g. female liter-
acy), and should be promoted in all societies, regard-
less of local cultural norms, as good in themselves, as
part of a superior form of social organization. � Glob-
alization is bringing about new challenges to univer-
sal communitarians since other countries may have
ideas which conflict with theirs (coexistence, tolerance,
mutual learning, openness, dialogue and respect for
differences which should exist among individuals and
societies, being sources of mutual enrichment).
� Ethical subjectivists believe that ethical values have
no rational nor interpersonal basis; they are subjec-
tive and, therefore, will differ from one person to the
next; � ethical relativists, closely related to the sub-
jectivists, think that there are no universal standards of
right and wrong; what is right for one person, or society,
is not necessarily right for another person or society.
For both, subjectivists and relativists, having a reasoned
discussion about ethics is questionable, since dialogue,
persuasion, and agreement about ethics and values are
impossible.

At the other extreme are the � ethical absolutists, who
also do not see the point of an ethics discussion because
they already know the right answer and do not wish
to defend their values by giving reasons or to make
themselves open to other views; usually their values
are strongly based in a religious perspective. Even here
globalization is bringing new challenges.
Each of these approaches, as we have seen, has some
positive aspects. Though none of them can be used as
an absolute point of departure for public health ethics,
nonetheless, all of them influence in different ways,
the many people involved in decision-making in pub-
lic health practice. It is, therefore, not always easy and
straightforward to get all stakeholders involved in pub-
lic health practice to agree on solutions for the ethical
dilemmas associated with some interventions. Howev-
er, there are some tools which can help in finding a way
forward and in protecting against some abuses.
A very good tool in the hands of workers and stakehold-
ers involved in public health is the “� Code of Ethics for
Public Health” formally adopted by the American Pub-
lic Health Association in 2002. It is the first broadly
accepted document of its kind. It lists 12 principles for
the ethical practice of public health, 11 values which
inspire the principles, and some notes to better under-
stand them. Codes of ethics are not designed to provide
clear solutions to convoluted ethical issues; that pro-
cess requires deliberation and debate about the many
factors relevant to a particular issue. A code does, how-
ever, provide a list of values and principles that should
be considered in the discussion.
A code of ethics for public health clarifies the distinc-
tive elements of public health and the ethical principles
that follow from or respond to those distinct aspects. It
makes clear to populations and communities the ideals
of the public health institutions that serve them. A code
of ethics thus serves as a guide for public health institu-
tions and practitioners and as a standard to which they
can be held accountable.
The values and beliefs listed in the code are the follow-
ing:
Health
1. Humans have a right to the resources necessary for

health. The Public Health Code of Ethics affirms
Article 25 of the Universal Declaration of Human
Rights, which states in part “Everyone has the right
to a standard of living adequate for the health and
well-being of himself and his family . . . ”
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Community
2. Humans are inherently social and interdependent.

Humans look to each other for companionship in
friendships, families, and communities; and rely
upon one another for safety and survival.
Positive relationships among individuals and posi-
tive collaborations among institutions are signs of
a healthy community. The rightful concern for the
physical individuality of humans and one’s right
to make decisions for oneself must be balanced
against the fact that each person’s actions affect
other people.

3. The effectiveness of institutions depends heavily on
the public’s trust. Factors that contribute to trust
in an institution include the following actions on
the part of the institution: communication; truth
telling; transparency (i. e. not concealing informa-
tion); accountability; reliability; and reciprocity.
One critical form of reciprocity and communica-
tion is listening to as well as speaking with the
community.

4. Collaboration is a key element to public health.
The public health infrastructure of a society is
composed of a wide variety of agencies and pro-
fessional disciplines. To be effective, they must
work together well. Moreover, new collaborations
will be needed to rise to new public health chal-
lenges.

5. People and their physical environment are interde-
pendent. People depend upon the resources of their
natural and constructed environments for life itself.
A damaged or unbalanced natural environment,
and a constructed environment of poor design or
in poor condition, will have an adverse effect on
the health of people. Conversely, people can have
a profound effect on their natural environment
through consumption of resources and generation
of waste.

6. Each person in a community should have an oppor-
tunity to contribute to public discourse. Contri-
butions to discourse may occur through a direct
or a representative system of government. In the
process of developing and evaluating policy, it is
important to discern whether all who would like to
contribute to the discussion have an opportunity to
do so, even though expressing a concern does not
mean that it will necessarily be addressed in the
final policy.

7. Identifying and promoting the fundamental re-
quirements for health in a community are of pri-
mary concern to public health. The way in which
a society is structured is reflected in the health of
a community. The primary concern of public health
is with these underlying structural aspects. While
some important public health programs are cura-
tive in nature, the field as a whole must never lose
sight of underlying causes and prevention. Because
fundamental social structures affect many aspects
of health, addressing the fundamental causes rather
than more proximal causes is more truly preven-
tive.

Bases for Action
8. Knowledge is important and powerful. We are to

seek to improve our understanding of health and
the means of protecting it through research and the
accumulation of knowledge. Once obtained, there
is a moral obligation in some instances to share
what is known. For example, active and informed
participation in policy-making processes requires
access to relevant information. In other instances,
such as information provided in confidence, there
is an obligation to protect information.

9. Science is the basis for much of our public health
knowledge. The scientific method provides a rel-
atively objective means of identifying the factors
necessary for health in a population, and for evalu-
ating policies and programs to protect and promote
health. The full range of scientific tools, including
both quantitative and qualitative methods, and col-
laboration among the sciences is needed.

10. People are responsible to act on the basis of what
they know. Knowledge is not morally neutral and
often demands action. Moreover, information is not
to be gathered for idle interest. Public health should
seek to translate available information into timely
action. Often, the action required is research to fill
in the gaps of what we do not know.

11. Action is not based on information alone. In many
instances, action is required in the absence of all
the information one would like. In other instances,
policies are demanded by the fundamental value
and dignity of each human being, even if imple-
menting them is not calculated to be optimally effi-
cient or cost-beneficial. In both of these situations,
values inform the application of information or the
action in the absence of information.
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The code of ethics for public health practice is a very
good tool; however, it is just a starting point, since
it will need to be updated as society and medicine
evolve; moreover, the process of globalization implies
that many cultures come together in the same commu-
nity, making it difficult to have one code of ethics to be
applied to all.

Cross-References

� Autonomy
� Code of Ethics
� Communitarians
� Ethical Absolutists
� Ethical Principles
� Ethical Relativists
� Ethical Subjectivists
� Ethics, Aspects of Public Health Research
� Ethics and Culture
� Globalization
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� Liberalism
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� Social Justice
� Universalist Communitarians
� Utilitarianism
� Willowbrook State School
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Introduction

The modern approach to public health practice in the
Western world, having as a goal the health of popula-
tions through health promotion and disease prevention,
is only a few centuries old; however, its roots go much
further back into the history of mankind:
• in very olden days, religions set rules to regulate

behavior that specifically related to health, from
types of food eaten, or alcohol drunk to the conduct
of sexual relationships;

• in China around 1000 BC immunity from smallpox
could be gained by inhaling the dried crusts that
formed around lesions of infected individuals; also
children were protected by inoculating a scratch on
their forearms with the pus from a lesion;

• the Romans installed water supply and waste
disposal systems;

• in the medieval period the practice of quarantine
helped mitigate the effects of some infectious dis-
eases;

• during the 14th century Black Death in Europe, dead
bodies were removed and some areas of cities burned
in an attempt to prevent the spread of disease.

The nineteenth century saw a very important stage in
the foundation of modern public health:
• in England, between 1849 and 1854, before Vib-

rio cholerae was identified as the causative agent of
cholera, John Snow observed an association between
the distribution of cholera cases and house water
supply systems, thus initiating the science of epi-
demiology;

• the discoveries of Koch and Pasteur completely
changed the approach to infectious diseases, posing
new challenges and putting new tools into the hands
of public health officers.

From there on, because of the socio-economic and tech-
nological changes which have occurred in the Western
world, the whole concept of public health practice has
rapidly evolved, provoking even more challenges and
ethical dilemmas.
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Public Health

The 20th century saw very fast changes taking place;
socio-economic, political, technological, medical and
ethical transformations influenced both mankind and
the environment. Public health practice was impacted
by this general innovation and has since become more
and more comprehensive. The processes of industrial-
ization and urbanization brought new threats to health
from food adulteration and contamination, pollution,
occupational hazards, and pharmaceuticals. In the con-
stant endeavor of preventing diseases and promoting
health, after contributing to the great achievements in
fighting infectious diseases through immunization and
drugs (at least in the Western world), public health prac-
tice began to pay more attention to conditions such as
cancer, heart disease, disability, aging, obesity, and dia-
betes.
Nowadays, thanks also to the development of epidemi-
ology and biostatistics, public health practice deals with
patterns of disease, and aims at identifying their caus-
es; it establishes collective and institutional interven-
tions to alleviate the risk or burden of diseases with-
in the population (establishment of environmental reg-
ulations, immunization programs, regulations on use of
tobacco, occupational health and safety standards, etc.);
it embraces various programs for primary prevention
(preventing a healthy person acquiring a certain dis-
ease), for secondary prevention (screening for a dis-
ease before it becomes clinically evident) and for ter-
tiary prevention (preventing complications and provid-
ing rehabilitation).
The idea of health promotion continues to evolve,
broadening its scope from influencing individual behav-
iors and risk factors to consideration of population-level
issues such as inequality among population groups, lev-
els of poverty, living environment and education stan-
dards (known as “social determinants of health”), in an
endeavor to fairly distribute health benefits and disease
burdens throughout society. Looking at the concept of
social justice has been a major step forward in the recent
evolution of public health practice: social status, race
and wealth have been proven to have important influ-
ences on the health of individuals; at the same time, the
increased costs of health care have brought along dis-
parities in its distribution and accessibility within a spe-
cific population. Moreover, looked at globally, it cannot
be ignored that the developing world is still devastat-

ed by preventable infectious diseases, malnutrition and
poverty.
The “new public health” takes into consideration these
health inequalities calling for population-based policies
that improve the health of the whole population in an
equitable way.
The evolution is still ongoing, as shown by the diversity
of “public health” definitions:
• The Institute of Medicine in 1988, in its report on

“The Future of Public Health”, proposed one of
the most influential contemporary definitions: “Pub-
lic health is what we, as a society, do collectively
to assure the conditions for people to be healthy.”
This definition emphasized the mutually shared obli-
gation we all, as society, have, and reinforced the
responsibility that governments and communities
should take for health.

• The Associations of Schools of Public Health
(ASPH) states that public health is: “The science and
art of protecting and improving the health of com-
munities through education, promotion of healthy
lifestyles, and research for disease and injury pre-
vention. Public health helps improve the health and
well being of people in local communities and across
our nation. Public health helps people who are less
fortunate to achieve a healthier lifestyle.”

• From a population health perspective, health has
been defined as “the capacity of people to adapt to,
respond to, or control life’s challenges and changes”
(Frankish et al, 1996).

• The European Public Health Association (EUPHA)
in its “10 Statements on the Future of Public Health
in Europe” states: “The term new public health is
coming up. New public health defines health as
an investment factor for a good Community life.
It focuses on the behaviour of individuals in their
present environment and the conditions of life that
influence behaviour. Apart from the classic prevent-
ing disease, public health work is about promot-
ing physical and mental health of individuals. This
includes influencing living habits and living condi-
tions, but also promoting self-esteem, human dignity
and respect.”

Public Health Ethics

Ethics, in general, is derived from philosophy. Some
authors make no distinction between ethics and morals,
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they are seen as the beliefs and standards which define
the concepts of good and bad, right and wrong in
a society; others distinguish the two concepts, and refer
morality to individual behavior and ethics to social
rules; others define ethics as the systematic study of
morality: ethics, in other words, is the theory and moral-
ity is the practice.
More specifically, public health ethics may be defined
as the principles and values that help guide actions
designed to promote health and prevent injury and dis-
ease in the population. As a subject, it can be subdivided
into a field of study (also called metaethics) and a field
of practice (also called normative ethics).
Public health ethics, as a field of study, seeks to under-
stand and clarify principles and values which influence
decision making in public health practice. Whereas,
public health ethics, as a field of practice, applies prin-
ciples and values to public health activities; it helps to
deal with ethical dilemmas, in order to come up with the
best possible solution for a specific case. Public health
ethics is also concerned with the ethical dimensions
of public health as a specific profession (professional
ethics).
Public health ethical issues were minimal when the
paternalistic approach to public health measures was
accepted (paternalism is the attempt to impose limi-
tations upon someone or to require actions by some-
one for his or her own good; such impositions usu-
ally are justified with children because it is assumed
that they are incapable of deciding on their own behalf,
and with those who, because of cognitive limitations,
cannot choose on their own behalf). As from the sec-
ond half of the 20th century the authority of medicine
and the paternalistic approach of physicians and public
health officials started to be questioned due to certain
factors:
• the discovery of new treatments and new technolo-

gies has enormously increased the chances of cure
along with the risk of causing harm;

• patients’ knowledge in general and on medical issues
in particular has grown out of all proportion;

• the place of the individual has gained more ground
in society, as have government policies and laws
which have developed towards protecting the indi-
vidual, being informed by autonomy and human
rights issues.

Medical ethics has proportionally increased its body
of study and research, in an effort to update its code

to the new reality, which now includes problems like
medicine and palliative medicine (� palliative care
and hospice). As a result, the more inclusive term for
� ethics in clinical medicine is “bioethics”. Bioethics
has found a strong point of reference in the patient-
centered approach. As a result, clinicians have clear
guidelines for their interaction with patients, based on
four principles: beneficence (doing good), non-malefi-
cence (not doing harm), autonomy (respect for personal
rights and the individual), and justice (distributing ben-
efits, risks and costs fairly).
Those four principles have also strongly influenced
public health decisions in the last few decades, based
on the argument that, while directed to the whole popu-
lation, public health activities interact with individuals.
Although public health practice should not overlook the
rights, interests, and freedom of the individual, it has to
look at the well being of the entire population; there-
fore the � ethical principles and values (� ethical val-
ues) applied in bioethics, which follow the individual-
istic orientation, cannot be used as a point of reference
when dealing with and entire population.
Let us take the principle of non-maleficence (not doing
harm). If the point of reference is an individual, it can
be (somehow) easy to identify a possible harm and, as
a consequence, be easy to avoid that harm. However,
if the case is of a necessary intervention targeted at
a whole population, there may well be individuals likely
to be harmed by the intervention who are difficult (if not
impossible) to identify and the harm, therefore, cannot
be avoided. As a conclusion, in public health practice
the principle of non-maleficence can be understood as
doing the least harm possible to the least possible num-
ber of people.
If we take the principle of justice (distributing bene-
fits, risks and costs fairly) things are very complicated.
Different approaches define in different ways the con-
cept of justice, which goes from equal distribution of
resources to equal distribution of benefits.
The essay “On Liberty”, by the 19th century philoso-
pher John Stuart Mill clearly describes the autonomy
principle. He states: “The only purpose for which power
can be rightfully exercised over any member of the civ-
ilized Community, against his will, is to prevent harm
to others. His own good, either physical or moral, is not
sufficient warrant. He cannot rightfully be compelled to
do or forbear because it will be better for him to do so,
because it will make him happier, because in the opin-
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ion of others to do so would be wise or even right. These
are good reasons for remonstrating with him or reason-
ing with him or persuading him or entreating him but
not for compelling or visiting him with any evil in case
he does otherwise ... In the part which merely concerns
himself, his independence is, of right, absolute.”
This approach has deeply influenced bioethics and is
one of the roots of the conflict in public health ethics
between common good and individual freedom and lib-
erty.
It is clear that public health ethics should find its own
answers to dilemmas linked to the population-based
perspective.

Public Health Ethical Dilemmas

Ethical issues in public health often pose genuine eth-
ical “dilemmas” and, because there are many stake-
holders involved, many different approaches may be
required.
Everybody agrees that public health interventions have
as a goal the well being of the whole population. Some
of those interventions have to be compulsory and uni-
versal in order to be effective; for example, standards
for public amenities (such as air and water quality, food
safety and waste disposal, road and building safety) and
regulations to safeguard the environment and individu-
als from damage caused by hundreds of chemicals, have
to be imposed. Nevertheless, they are easily accepted
by the people and their imposition is not seen as violat-
ing demands for individual consent and autonomy, part-
ly because they are supported by officially proclaimed
rights (e. g. the United Nations Commission on Human
Rights made in 2001 proclaimed that everyone has the
right to live in a world free from toxic pollution and
environmental degradation), partly because they do not
act directly on the individual’s freedom and lifestyle,
and partly because individuals cannot judge those stan-
dards by themselves.
Things change when public health interventions act
directly on the individual’s freedom. In those cases
there would always be someone who disagrees with
a certain policy and therefore will feel coerced. In pub-
lic health ethics, one core question is whether the indi-
vidual should be subordinated to the common good
or whether the autonomy-focused and antipaternalis-
tic approach in bioethics should also serve as a point
of reference for public health activities. This dilem-

ma involves most of the programs in the main fields
of public health: from prevention (� ethics, aspects
for prevention) of diseases to infectious disease control
(� ethics, aspects of infectious disease control), from
health promotion (� health promotion, ethical aspects)
to research (� ethics, aspects of public health research).
In the past, infectious disease control programs includ-
ed screening for the disease, surveillance and name-
based reporting, contact tracing, treatment monitoring,
isolation (the separation of individuals known to be
infectious) and quarantine (the restriction of the activ-
ities of healthy individuals who have been exposed
to a communicable disease). During the 20th-century,
screening for the presence of disease, and at times
occult infection, was a central feature of public health
practice. Often such screening was imposed, as in the
case of screening couples for venereal disease prior
to marriage, screening children for entry into public
schools, screening newborns for specific genetic con-
ditions, and screening for tuberculosis in schools and
workplaces.
A very typical example of coercion in infectious dis-
ease control programs is the isolation and quarantine
applied in the name of the common good. In those
cases, though the rights of the individual are over-
ruled, the intervention is accepted because the course
of the disease and the timeframe of the treatment are
known. Things become more complex when isolation
and quarantine are applied as interventions in cases
where knowledge about the evolution and treatment of
an infectious disease is lacking. A case which posed
very dramatic dilemmas from many points of view,
including an ethical one, was the worldwide threat of
severe acute respiratory syndrome (SARS); because of
the “unknown”, governments took steps towards pro-
tecting public health which did not consider individu-
al freedom, by using isolation and quarantine as a tool
for controlling the spread of the disease. Dealing with
infected cases was mostly accepted, but many queries
were raised when dealing with only suspected cases or
suspected exposure: the number of people put into iso-
lation escalated very rapidly. A balance was reached
once there was more knowledge about the course of the
disease.
A supportive element for coercion in the SARS kind of
intervention is that although individuals had no direct
responsibility in contracting the disease, they present-
ed a public health danger. Moreover, the “harm princi-
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ple”, which states that one person’s freedom should not
result in another person’s harm (see the already men-
tioned “On Liberty” by John Stuart Mill), was support-
ing those interventions from the ethical point of view.
Things were different, from the very beginning, in the
case of HIV/AIDS epidemics because of two of its main
characteristics:
1. it presented as a lethal disease, with a latent period of

incubation, during which the partner, the community
in general, and even the individual infected, are not
aware of the risk;

2. from the start HIV/AIDS was related to individual
behaviors linked to a very strong social stigma.

Very soon a very dramatic ethical dilemma explod-
ed: following the traditional name-based case reporting
would have allowed public health officials to single out
infected individuals and to counsel them in order to pre-
vent further transmission, and would have permitted the
monitoring of the incidence and prevalence of the infec-
tion; however, the antagonists of name-based report-
ing argued that social hostility and HIV-related hyste-
ria could lead to changes in policy that would permit
breaches in confidentiality with serious consequences
for those appearing in the reports, in terms of losing
their jobs, their housing and perhaps their liberty. How,
then, to protect the individual freedom and privacy, and
at the same time the partner or other community mem-
bers from getting infected?
The already strong gay men organizations influenced
the decision of public health policy makers on man-
agement of HIV/AIDS epidemics by framing the whole
issue into the human rights perspective. From a pub-
lic health perspective, then, the HIV/AIDS concern
became a socio-political-moral-health issue. For the
first time a new “exceptionalist” approach to an infec-
tious disease epidemic was promoted, which reject-
ed coercive measures that might “drive the epidemic
underground” and focused on mass health education
for behavioral changes, voluntary testing and counsel-
ing, following the principle that no public health policy
which violated the rights of individuals could be effec-
tive in controlling the spread of HIV.
To this point we have focused on public health inter-
ventions designed to discover or monitor infectious dis-
eases and prevent the spread of such conditions.
The “harm principle” has been the ethical point of ref-
erence also for other programs aiming at preventing
some contagious diseases, as in the cases of compul-

sory vaccination. A child is vaccinated in order to avoid
becoming infected and therefore infecting others not yet
immunized. Vaccination for children for some infec-
tious diseases is compulsory in many countries, bring-
ing about a significant reduction in their incidence. In
some states, however, exceptions are accepted for reli-
gious or philosophical reasons, which, true, involves
a very small number of children, but, they pose the eth-
ical question of whether parents have a right to place
at risk, because of their beliefs, their children by fail-
ing to immunize them and therefore, place at risk those
others who could be infected by them. With the falling-
off of some of these infectious diseases, the problem
of vaccine side effects comes to the fore: when many
children are dying from a given disease a few cases
of side effects is easy to accept but once there are few
cases of the disease, side effects become more striking;
as a result, parents are encouraged to refuse their chil-
dren’s immunization because of fear of harming their
children. The ethical dilemma in these cases is sharp-
ened by what is called “herd immunity”: immunization
involves both a direct benefit to the individual child as
well as to those in the community who remain unim-
munized and benefit from the immunization of the vast
majority. An ethical principle which can help here is
the one of justice, as fair distribution of risks and bene-
fits.
Some countries are trying to replace compulsory vacci-
nation for some diseases, which are now very rare, with
an effective health education of parents; the conviction
is that by showing them all risks (which are anyhow less
and less) and all benefits of vaccination, the number of
parents vaccinating their children would not drop.
Traditionally, the “harm principle” mentioned before,
has been also used by governments in the field of health
promotion to impose restrictions on individual auton-
omy and freedom; the paternalistic approach, which
often inspired those activities, was considered univer-
sally accepted when the harm was obvious. Divergences
arise when the harm to others which is to be prevented
is not clear, or when health promotion activities inter-
fere with individual privacy and freedom in the name
of the common good. Some examples are taxes on
cigarettes and alcohol, laws on motorcyclists’ helmets,
or even campaigns on lifestyle changes. After evidence
of the health hazard of cigarette smoking was given,
government interventions, like high taxes on cigarettes,
were more accepted, both on the lines of protecting the
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non smokers and discouraging adolescents from start-
ing smoking; restrictions on smoking in public places
was also accepted, knowing that harm occurs to pas-
sive smokers. Concerning regulations on motorcyclists’
helmets one could say, quoting Mr Mills, that “over
himself, over its own body and mind, the individual is
sovereign”; however, “harm” can also be defined as the
financial burden on society due to accidents and dis-
eases which could have been avoided, and this justifies
the application of the “harm principle” even in this case.
After all, in a highly integrated society what action does
anyone take that does not ultimately have an impact on
society?
The issue of lifestyle changes takes us a step further. To
what extent can the state regulate, restrict or prohibit
behaviors that lead to premature morbidity and mortal-
ity? According to Mr Mills, “He cannot rightfully be
compelled to do or forbear because it will be better for
him to do so, because it will make him happier, because
in the opinion of others to do so would be wise or even
right.” What role, if any, should government then play
in urging citizens to give up their pleasurable butdam-
aging habits? Many people believe that a government
should rarely exercise coercive powers either because
they are ineffective or because they overrule the indi-
vidual’s autonomy, privacy, or liberty. In past decades,
individual responsibility over health has often been sub-
sumed under individual rights or demands to be guaran-
teed by government and delivered by public and private
institutions. The evidence of the negative consequences
of some private habits and lifestyles, both on the public
and on the individual’s health, has added to the idea that
there is an obligation to preserve one’s health for the
common good. How should society determine whether
to intervene to protect the public’s health and safety
when doing so will diminish a personal or economic
interest and will undermine individual freedom and per-
sonal responsibility? And how can the state be prevent-
ed from taking power to remove more and more choice
in the name of better population health?
A very important role in this dilemma is played by
health education. The debate, in these cases, is whether
health education, which preserves individual autono-
my and avoids coercion, is enough, and whether health
promotion campaigns and advertising are appropriate.
Anyway, from the public health official’s point of view,
there could be justification for some paternalistic health
promotion interventions: we are morally bound to pre-

vent avoidable suffering and death regardless of its
social costs.
The whole concept of health promotion was broad-
ened by the World Health Organization (the � United
Nations specialized agency for health) at its first inter-
national conference on health promotion held in Ottawa
in 1986. The Ottawa charter states that “Health promo-
tion is the process of enabling people to increase con-
trol over, and to improve, their health. Therefore, health
promotion is not just the responsibility of the health sec-
tor, but goes beyond healthy life-styles to well-being.
The fundamental conditions and resources for health
are peace, shelter, education, food, income, a stable
eco-system, sustainable resources, social justice, and
equity. Improvement in health requires a secure foun-
dation in these basic prerequisites.”
This new perspective has opened an on-going, challeng-
ing debate over its political and ethical implications.
An area of common interest for clinical medicine and
public health is research: when research deals with
humans it faces ethical concerns at the level of the per-
sonal behavior of the research team, and in the devel-
opment, implementation, analysis, and dissemination of
the study results. It is imperative, then, that researchers
have to address issues like � informed consent, indi-
vidual right to privacy, to confidentiality, and to auton-
omy. The danger of breaching confidentiality increas-
es in longitudinal studies, when data collection hap-
pens at different points in the life of the individual
who, therefore, needs to be identified by the researcher.
When identification is not essential for the research,
then anonymous data are provided by changing the per-
sonal details of the participant with unidentified codes.
A much debated aspect of research, which requires
extra precautions, is the involvement of vulnerable
groups or individuals. By “vulnerable” we mean that
they may be more than usually susceptible to exploita-
tion in the process of research, either because they may
be more likely to be pressured to participate, or to
fail to understand the full implications of participation
and may therefore be misled into participation. Types
of vulnerability include: cognitive or communicative
(e. g. mentally disabled persons, young children), insti-
tutional (e. g. imprisonment), deferential (i. e. cogni-
tively able to consent but subject to the authority of
someone else), medical (e. g. having a serious condi-
tion for which there is no satisfactory treatment), eco-
nomic and social (e. g. members of undervalued social
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groups). In these cases even the signed informed con-
sent may not be meaningful. Some people believe that
signing a consent form means that they are waiving
their rights, including those to sue if something goes
wrong, and that the primary purpose of a consent form
is to protect doctors and hospitals from legal liabil-
ity; in addition, the forms may be incomprehensible
to them, it is therefore impossible to fully understand
what they agree to. At times, to avoid these kinds of
problems, vulnerable groups have been excluded from
research, which protected them from the research-asso-
ciated risks, but also meant that they were less like-
ly to share in any benefits, both during the study and
later when results were generalized to populations in
which the interventions had not been studied. In addi-
tion, conditions more prevalent among, or dispropor-
tionately affecting, minority group members or wom-
en can simply go unstudied, and unintended harm may
result from the failure to recognize specific group cor-
related factors.
To avoid the abuses of the past there are now some
codes and guidelines which regulate research. More-
over, there are � ethical committees to approve research
protocols.
Different challenges are raised when research uses
available health data in epidemiological studies. Acqui-
sition and use of health data is a necessary condition for
a government to organize, within the reasonable limits
of its resources, its most cost-effective health services,
and its activities in ways that best prevent illness and
disability, and promote health among its population.
High quality data are needed to provide more effective
clinical care, to assess the quality and cost effectiveness
of health services, to monitor fraud and abuse, to track
and evaluate access to health services and patterns of
morbidity and mortality, to research the determinants,
prevention, and treatment of diseases. Health � data
acquisition and protection are strictly interlinked, since
the right to privacy and confidentiality has to be respect-
ed. Legal, ethical, and human rights principles support
some levels of individual control over circumstances in
which their identifiable health data are acquired, used,
disclosed, or stored. One of the main methods used in
public health for health data acquisition is surveillance.
It implies reporting to health authorities not only noti-
fiable diseases but also patients’ names. It has been so
with many infectious diseases, like sexually transmit-
ted diseases and tuberculosis, in the effort to monitor,

to plan and to intervene in such threats. Things changed
with HIV/AIDS, mainly because, from the very begin-
ning, a social stigma was attached to the condition. In
the USA the debate on whether to disclose or not to
disclose names lasted almost 20 years, until the Centres
for Disease Control (CDC) in 1999 reluctantly accepted
that there could be case reporting without using names.
Data are also collected through registries, mainly hos-
pital records, which can help to better understand spe-
cific conditions. In these cases, data acquisition is not
strictly considered research. When those data are to be
used for research purposes, the issue of confidentiality
comes out very strongly, since, if disclosed, they carry
the risk of bringing harm to the individual at different
levels (psychological, employment, family, insurance,
housing, and social).
In contrast to the obligation to keep some informa-
tion confidential, researchers have also the responsibil-
ity of sharing results with the participants, because they
helped contribute to the study, and with the community
at large. Though research findings are typically present-
ed as aggregated data that do not reveal the identities of
the individual participants, nonetheless, they may also
have some negative consequences on the community as
a whole, which could be stigmatized if results are neg-
ative.
Data acquisition and protection come into conflict also
when dealing with the field of genetics. At times,
genetic interventions involve specific ethnic groups or
individual conditions that may be the object of social
stigmatization and therefore may bring harm to those
involved. If a public health intervention based on genet-
ic screening could bring some benefits to the individu-
al and to the community, which would justify it, then
the ethical question would be one of equitable access to
services. As a consequence, in the case of public health
genetics, all these three aspects should always be taken
into consideration for any screening program: popula-
tion benefit, individual interests and distributive justice.
Additional ethical aspects have to be considered when
research is done at an international level; then we also
have to deal with issues raised by the local culture
(� ethics and culture) (language, beliefs, social values,
relationship between individual and community) and by
religious attitudes (� ethics, religious aspects), all com-
ponents which may vary considerably the meaning and
the role of informed consent and autonomy, beneficence
and non-maleficence, and of justice.
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Different Approaches to Ethical Dilemmas
in Public Health

Moral principles and values influencing personal choic-
es and actions can find their justification in a person-
al religious faith or value system. This is not the case
when we talk about ethics in public health practice,
where many stakeholders are involved and many issues
clash.
Politicians, lawyers, government departments, public
representatives, social groups, etc. can all be stakehold-
ers in public health and they can all have, at times,
different ways of looking at things, different points of
reference, and, therefore, different ethical perspectives.
From a health economics point of view, for example,
one may aim at attaining the best average level of health
care services, while from a social justice point of view
one may aim at achieving a situation in which there are
the smallest feasible differences among individuals and
groups.
Many issues have to be considered in public health
ethics: issues of autonomy and coercion, of common
good and individual freedom, of human rights and
social justice, of research norms, of cultural and behav-
ioral changes and of multi-cultural values and environ-
mental issues on a global scale.
Moreover, in public health, several different types of
political and moral theories overlap, converge, and con-
tend with one another, including liberalism, utilitarian-
ism and communitarianism, together eith widespread
ethical subjectivism and relativism and ethical abso-
lutism.
Liberalism stresses human rights and individual oppor-
tunities and protecting the individual from the abuses
which have taken place in the past in the name of the
common good. Human rights refer to a body of interna-
tional law that originated in response to the egregious
affronts to peace and human dignity committed during
World War II. The main source of human rights law
within the United Nations system is the International
Bill of Human Rights comprising the United Nations
Charter, the Universal Declaration of Human Rights,
and two International Covenants of Human Rights.
Human rights are also protected under regional sys-
tems, including those in American, Europe, and African
countries. Human rights are often divided between
those that protect civil and political rights on the one
hand and economic, social, and cultural rights on the

other, including the right to a standard of living ade-
quate for the health and well being of the individu-
al and of the family, including food, clothing, housing
and medical care and necessary social services. (Con-
siderable disagreement, however, exists as to whether
“health” is a meaningful, identifiable, operational, and
enforceable right, since this would suggests that states
possess binding obligations to respect, defend, and pro-
mote that entitlement.)
Liberalism justifies opposing � drug law restrictions,
limits on abortion, motorcyclist’s helmet requirements,
and so on.
Utilitarianism looks at the consequences of a decision,
specifically at the effect on the sum total of individual
well being, or at the greatest happiness of the greatest
number of people. However, dispute arises when trying
to define well being, of which health, after all, is but one
dimension. Subjective utilitarians assert that well being
is best defined by each individual’s personal experi-
ence, objective utilitarians want to centralize the assess-
ment process and have a group of experts define an
index that embodies the “rationally knowable” compo-
nents of well being, and would rely on an expert-deter-
mined index of health status – like Quality-Adjusted
Life Years (QALYs) or Disability-Adjusted Life Years
(DALYs) – to measure the consequences of alternative
decisions. The utilitarian approach is used by epidemi-
ologists when studying risk factors, or by economists
when conducting a cost-benefit analysis. It can be of
some help when there are many factors or possibilities
to be taken into consideration.
Utilitarianism, however, by looking at the well being
of the greatest number, can lead to unfairness and to
approaches which can conflict with society’s views on
moral conduct, or even justify, in the name of the future
benefits to the population, immoral actions – as in the
case of the Nazi experiments on humans and of the Wil-
lowbrook State School (a New York State institution
for mentally defective children, all subjects from 1963
to 1966, were deliberately infected with the hepatitis
virus; during the course of these studies, Willowbrook
closed its doors to new inmates, claiming overcrowd-
ed conditions. However, the hepatitis program contin-
ued to admit new patients. Thus, in some cases, par-
ents found that they were unable to admit their child to
Willowbrook unless they agreed to his or her partici-
pation in the studies). History teaches us that often the
happiness of the majority has been built at the expense
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of the minority, or that, at times, the happiness of the
most powerful group was achieved at the expense of
the majority.
Communitarianism would stress social order and social
connectedness where individuals are part of a commu-
nity. It has a longer history than utilitarianism and lib-
eralism. It goes back to a time when Greek philoso-
phy guided thought in Europe and neo-Confucianism
guided thought in Asia. A basic question for commu-
nitarians is who decides what is good for the commu-
nity. One view is that every community defines its own
norms which should, then, be respected. Things become
complicated when we try to define “community”, since
at times the term refers solely to the majority group,
ignoring the interests of any minority groups. Univer-
salist communitarians, by contrast, believe in a single
true form of good society and its associated virtues.
They believe that certain behaviors and cultural pat-
terns can be justified by their health consequences (e. g.
not smoking in public) and that rights (e. g. female
literacy) should be promoted in all societies, regard-
less of local cultural norms, because they are good in
themselves, as part of a superior form of social orga-
nization. Globalization with the advent of new per-
spectives is bringing about new challenges to univer-
sal communitarians who now have to consider such
things as coexistence, tolerance, mutual learning, open-
ness, dialogue and respect of differences, which should
exist among individuals and societies, being sources of
mutual enrichment.
Ethical subjectivism considers that moral beliefs have
no rational nor interpersonal bases; they are subjective
and, therefore, will differ from one person to the next.
Relativism, a closely related notion, states that there are
no universal standards of right and wrong; what is right
for one person, or society, is not necessarily right for
another person or society. For both, subjectivists and
relativists, having a reasoned discussion about ethics
is questionable, since dialogue, persuasion, and agree-
ment about ethics and values are impossible.
At the other extreme are the ethical absolutists, who
also do not see the point of an ethics discussion because
they already know the right answer and do not wish
to defend their beliefs by giving reasons or making
themselves open to other views; usually their beliefs
are strongly based in a religious perspective. Even
here globalization is bringing new challenges. However
secure people may be in their own religious faiths and

beliefs, or ethical perspectives, they still must live with
others in a and pluralistic society where it is important
to at least be open to other points of view and to com-
munication with others.
Each of these approaches, as we have seen, has some
positive aspects, though none of them can be used as an
absolute point of departure for public health ethics.

Tools for Public Health Ethics

It is not always easy and straightforward to get all the
stakeholders involved in public health to agree on solu-
tions for the ethical dilemmas associated with some
interventions. However, there are some tools which can
be helpful in finding a way forward and in protecting
against some abuses.
A very important tool is law. Though there is often
debate on whether governments should intervene to
protect the public’s health and safety when doing so
will diminish a personal freedom or economic inter-
est, the fact remains that law is a primary means used
by governments to bring about conditions for people
to lead healthier and safer lives. Law creates goals for
public health authorities, assigns their functions, and
specifies the manner in which they may exercise their
authority. Law is a tool in public health work which
can influence the norms of healthy behavior, set and
enforce health and safety standards in order to pro-
tect and promote the health, safety and general welfare
of the population. Examples include: laws on the use
of safety belts in cars and helmets for motorcyclists;
smoking restrictions; licensing of people, institutions
or businesses; inspection of institutions or businesses
(checking for unsanitary conditions, impure products
or unsafe environment); closing down a business, con-
demning a building, confiscating dangerous goods or
fining for pollution.
In order to identify and respond to health threats laws
have been made to make it mandatory to report some
diseases, set up immunization programs, provide isola-
tion and confinement in specific cases and treatment of
particular diseases.
In some other instances, laws have assimilated ethical
principles, as in the case of restrictions on access to
health information and the maintenance of privacy.
In the case of working environment hazards, a lot has
been done in the last few decades to protect workers,
both, in terms of their right to know about hazards in
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their workplace, and in terms of instigating occupation-
al health and safety laws.
Ethical issues in occupational health, as for other pub-
lic health fields, are a concern for many stakeholders:
occupational health professionals (occupational health
doctors and nurses, factory inspectors, occupational
hygienists and psychologists, specialists in ergonomics,
rehabilitation, working environments, accident preven-
tion, and occupational health and safety researchers),
workers, employers, and those who are supposed to
denounce shortcomings, lawyers. As a consequence,
the need for a code of ethics specific to this field of
public health has become compulsory. The Internation-
al Commission on Occupational Health has adopted the
“International Code of Ethics for Occupational Health
Professionals” which has become a point of reference.
It covers issues on duties of occupational health profes-
sionals (which aim at protecting the life and health of
workers, respecting human dignity and promoting the
highest ethical principles in occupational health poli-
cies and programs), and on their obligations (which
include integrity in professional conduct, impartiality,
confidentiality, privacy).
Another very good tool in the hands of public health
workers and stakeholders involved in public health is
the “Code of Ethics for Public Health” formally adopt-
ed by the American Public Health Association in 2002.
It is the first broadly accepted document of its kind. It
lists 12 principles of ethical practice of public health,
14 values and beliefs which inspired the principles,
and includes some notes to better understand them. It
confirms that public health should address disease pre-
vention and health promotion; affirms people’s right to
resources necessary for health; stresses the interdepen-
dence between people and their environment; empha-
sizes the importance of the public’s trust in institutions;
accents the need for collaboration among all stakehold-
ers involved in public health; underlines the need for
research; affirms community contribution to public dis-
course; demands distributive justice; asserts the duty
of public health institutions to protect confidentiality;
and to implement policies and programs in a way that
respects diverse beliefs in the community, and so on.
The code of ethics for public health practice is a very
good tool; however, it is just a starting point, since
it will need to be updated as society and medicine
evolve; moreover, the process of globalization implies
that many cultures unite in one community, making it

difficult to have one code of ethics to cover all eventu-
alities.
Philosophers, policy makers and others first turned their
attention to the ethical practice of research after the
atrocities of medical experiments during World War II
were revealed. Since then, much of the agenda in the
field of ethics has been driven by the dilemmas present-
ed by advances in medical technology and by research
on human subjects. As a consequence, there are quite
a number of guidelines on the ethical conduct of clin-
ical research. Some of them were written in response
to a specific event, and, therefore, they each focused on
the instigating issue, emphasizing some specific aspects
of research while leaving others out.
For instance, the “Nuremberg Code” was part of the
judicial decision condemning the atrocities of the Nazi
physicians and so focused on the need for consent, free-
dom from coercion and a favorable risk-benefit ratio.
The “Declaration of Helsinki” was developed to fill up
the gaps in the Nuremberg Code, especially as relat-
ed to physicians conducting research with patients, and
so focuses on favorable risk-benefit ratio and indepen-
dent review; the Declaration of Helsinki also empha-
sizes a distinction between therapeutic and non-thera-
peutic research that is rejected or not noted by other
documents.
In the USA, the National Commission for the Protec-
tion of Human Subjects of Biomedical and Behavioral
Research in their document known as the “Belmont
Report”, underlined three basic principles to be used
to generate specific rules and regulations in response
to US research scandals such as Tuskegee and Wil-
lowbrook; those principles are: respect for a person’s
autonomy (e. g. informed consent), beneficence (e. g.
favorable risk-benefit ratio), and justice (e. g. to ensure
that vulnerable populations are not targeted for risky
research).
The Council of International Organizations of Medical
Sciences (CIOMS) and the World Health Organization
(WHO) prepared in 1991 a document addressing pub-
lic health and epidemiological research (“International
Guidelines for Ethical Review of Epidemiological Stud-
ies”), and in 1993 endorsed a revised “International
Guidelines for Biomedical Research Involving Human
Subjects”. The CIOMS guidelines consist of a descrip-
tion of general ethical principles and fifteen recommen-
dations with commentary addressing the application of
ethical standards and the establishment of mechanisms



E

Ethics 381

for ethical review of human subjects research in devel-
oping countries where local standards for scientific con-
duct may differ from those in Western industrialized
nations.
In 2002, the Nuffield Council on Bioethics published
the “Ethics of Research Related to Healthcare in Devel-
oping Countries”. This document provides specific rec-
ommendations for ethical issues related to standards of
care, informed consent, obligations of researchers to
individuals and communities, and independent ethical
review.
In 1991, the US Department of Health and Human Ser-
vices (HHS) issued revised “Regulations on Human
Subjects Research”, which has come to be referred to
as the Common Rule. According to the regulations, in
order for people (or their legally authorized represen-
tatives) to give “legally effective informed consent,”
the researchers seeking participation must describe the
research and its purposes, its foreseeable risks and
expected benefits, possible compensation in case of
injury, must disclose appropriate alternatives, and must
state that confidentiality will be maintained and that
participation is voluntary. Concerning research with
children, the “Common Rule” gives detailed specifica-
tions, stating that research should not involve greater
than minimal risk, other than when it could be of direct
benefit to the individual subjects; or when the research
involves greater than minimal risk and presents no
prospect of direct benefit to individual subjects, then it
should be directed to yielding generalizable knowledge
which is of vital importance for the understanding or
amelioration of the subjects’ disorder or condition.
Other tools exist at international or national levels
and some organizations and institutions have developed
their own guidelines to help in dealing with ethical
dilemmas within public health.

Conclusions

Privacy or surveillance? Liberty or isolation? Coercion
or freedom? Autonomy or common good? It is difficult
to find solutions to ethical dilemmas in public health
that can be supported by everyone. How can the tension
between conflicting values be broken?
The issue of public health ethics is just one facet of
a more general step forward that each person and soci-
ety as a whole are asked to make as mankind evolves.
In the beginning, man was forced to accept some social

obligations in order to remain within a social group or
clan which provided survival security, since life outside
the clan was not viable.
Greek philosophy brought a new understanding of man:
it underlined the value of the individual but acknowl-
edged the conflict created between his need to belong
to a group and need to be recognized as an individu-
al with specific characteristics. Aristotle, in particular,
stated that the essence of a human being is not only his
rationality but also his capability of relating to others,
since man is naturally meant to live in a community.
Since then, a balance has been sought between these
two characteristics. Unfortunately, history has shown
how this tension has brought about very negative conse-
quences: in the name of the common good some atroc-
ities have been committed against individual freedom
and dignity; in the name of individual rights society has
been considered by some individuals as a system that
frustrates fulfillment of needs and expectations caus-
ing them to opt out. By considering how both excess-
es have their limits and their pitfalls society is learning
to value and respect the dignity of the individual, while
the individual is discovering that society is not just for
the reception of benefits, but is the right place to fully
express and fulfill himself as a human being in a state
of interdependence.
Interdependence is the complement of autonomy; an
individual has a social role which, if carried out, pre-
vents the development of an extreme individualistic
perspective that is inconsistent with the true nature of
human beings. We all understand that a society where
individuals are free to do whatever they want would not
last long. Many of the collective goals in society that
benefit the whole community are achieved by sacrific-
ing some degree of independence and freedom; maybe
not every individual agrees with this social contract, but
we all experience the collective benefits.
On the other hand, a public health perspective should
aim at protecting individual rights and effectively elic-
iting the voluntary co-operation of individuals. Such
efforts are desirable because, by reducing the neces-
sity of invoking the coercive power of the state, they
enhance the public’s health without burdening privacy
and liberty. One way of evoking voluntary co-operation
is community consultation and community participa-
tion in decision making. If public health stakehold-
ers were encouraged, or even required, to consult with
members of the communities in which they conduct
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interventions, their health services might better fit the
actual needs of community members. If there is an
inevitable clash between public health and civil liber-
ties, then the situation must be open to public debate,
the elements of the conflict should be made explicit, and
rigorous, critical reasoning should be brought to bear on
the relative benefits and burdens of a particular policy
or intervention. Such consultation might help to restore
trust and promote a collaborative relationship between
service providers and members of the public. In many
situations, the question is not whether to act, but how to
act. Community consultation could reinforce the goals
of the protection of well being and the promotion of
self-determination. Playing a part in decisions does not
guarantee to both parties that things will go the way
each of them wants, but if the participatory process is
genuine, the people who are affected by the decision
will be less likely to feel abused or neglected by the
policy makers and less resistant to those who carry out
the policies; at the same time, it could help public health
authorities to re-consider their approach, maybe trying
ways that are more voluntary and less coercive.
At the dawn of the third millennium the development
of new public health practice ethics can only be the
result of the evolution of the relationship between the
individual and the community. The individual should
give up being totally self-interested and open up to the
needs of the community, in order to be a “person”,
interdependent with other persons, and therefore part
of a “people”. The community, as a result, should cre-
ate the proper conditions for the individual to be helped
to grow into a person.
In this process the new public health has a vital role to
play.

Summary

The modern approach of public health practice in the
Western world, aimed at maintaining or improving the
health of populations through health promotion and dis-
ease prevention, is only a few centuries old; however, its
roots go much further back in the history of mankind.
The 20th century has seen very fast changes: socio-
economic, political, technological, medical and ethical
changes. Public health practice has also been affected
by these innovations and has became more and more
comprehensive. The concepts of preventing diseases
and promoting health have broadened and evolved to

encompass even population-level issues such as social
determinants of health and social justice. As the author-
ity of medicine and the paternalistic approach of physi-
cians and public health officials started to be ques-
tioned, bioethics updated its code applying four princi-
ples: beneficence, non-maleficence, autonomy and jus-
tice. These four principles have strongly influenced
public health decisions over the last decades, following
the argument that, while directed to the whole popula-
tion, public health activities interact with individuals.
Though public health should not overlook the rights,
interests, and freedom of the individual, it is also true
that public health looks at the well being of the entire
population; therefore the principles and values applied
in bioethics, which follow an individualistic orienta-
tion, cannot be used as a point of reference. Public
health practice should find its own answers for ethical
dilemmas linked to its population-based perspective.
Many stakeholders are involved in public health, and
each of them may have a different approach, particu-
larly when interventions act directly on the individual’s
freedom, since in public health ethics one core ques-
tion is whether the individual should be subordinated
to the common good or whether the autonomy-focused
and antipaternalistic approach should serve as a point
of reference for public health activities. This dilemma
is involved in most health programs: from prevention of
diseases to infectious disease control, from health pro-
motion to research. There are some points of reference
which can help to find a way forward and to protect
against some abuses; very important points of reference
are laws, different codes of ethics (Code of Ethics for
Occupational Health Professionals, Code of ethics for
public health) and guidelines on ethical conduct of clin-
ical research. However, the goals and strategies of the
new public health in the third millennium call for a new
public health ethics to respond to the new challenges,
a new ethics where the individual and the community
are not in tension but in relation.
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Definition

Strategies for infectious disease control programs have
been traditionally based on the � harm principle, on
� utilitarianism and on � paternalism. In the last few
decades, a strong influence on public health practices,
has been the right of the individual to exercise full
� autonomy and self-determination. This has resulted
in a tension between the concepts of individual free-
dom/privacy and common good, which has brought
about new ethical challenges in the approach to infec-
tious disease control.

Basic Characteristics

One of the main tasks of public health practice has
been infectious disease control, which includes vari-
ous methodologies: � screening for the disease, surveil-
lance and name-based reporting, � contact tracing,
� treatment monitoring, � isolation (the separation of
individuals known to be infectious) and � quarantine
(the restriction of the activities of healthy individuals
who have been exposed to a communicable disease).
During the 20th century, screening for the presence of
disease and at times occult infection has been a central
feature of public health practice. Often such screening
was imposed, as in the case of screening couples for
venereal diseases prior to marriage, screening children
for entry into public schools, screening newborns for
specific genetic conditions, screening for tuberculosis
in schools and workplaces.
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One of the main methods used in public health infec-
tious disease control programs is � surveillance. It
implies reporting to health authorities notifiable dis-
eases, including patients’ names. It is used in many
infectious diseases, like sexually transmitted diseases
and tuberculosis, in an effort to monitor, plan and inter-
vene.
A very typical example of the use of coercion in infec-
tious diseases control programs is given by the isola-
tion and quarantine applied in the name of the common
good. In those cases, though the rights of the individ-
ual are overruled, the intervention is usually accepted
when the course of the disease and the timeframe of
the treatment are known. Things become more com-
plex when isolation and quarantine are used to avoid
infectiousness in cases where knowledge about the dis-
eases and their treatments are lacking. A case which
posed very dramatic dilemmas from many points of
view, included the ethical one, was the world wide
threat of severe acute respiratory syndrome (SARS);
because of the “unknown”, governments took steps,
towards protecting the people’s health, which did not
consider individual freedom, using isolation and quar-
antine as a tool for controlling the spread of the dis-
ease. Although dealing with infected cases was most-
ly accepted, many queries were raised when it came to
dealing with suspected cases or with individuals sus-
pected of being exposed: the number of people put into
isolation escalated very rapidly. Things became more
balanced once more knowledge about the course of the
disease was acquired.
What could have been a supportive element in the
above-named interventions is that the individual had no
direct responsibility in contracting the disease. Things
drastically changed with the advent of HIV/AIDS.
From the very beginning the HIV/AIDS epidemics
posed new ethical dilemmas to public health institu-
tions because it is a lethal, sexually transmitted disease,
which has a latent period of incubation, during which
the partner or the community in general, or even the
very infected individual, are not aware of the danger;
at the same time, from the onset HIV/AIDS was relat-
ed to individual behaviors and bore a very strong social
stigma.
Following the traditional name-based case reporting
would have allowed public health officials to single out
infected individuals and to counsel them in order to
prevent further transmission, and would have permitted

monitoring of the incidence and prevalence of the infec-
tion; the antagonists of name based reporting argued
that social hostility and HIV-related hysteria could lead
to changes in policy, that would permit breaches in con-
fidentiality with serious consequences for those appear-
ing in the reports, in terms of losing their jobs, their
housing and perhaps their liberty. The already strong
gay men organizations influenced the decision of pub-
lic health policy makers on management of HIV/AIDS
epidemics by framing the whole issue into the human
rights perspective. From a public health perspective,
then, the HIV/AIDS concern became a socio-political-
moral-health issue. For the first time a new “exception-
alist” approach to an infectious disease epidemic was
promoted, which rejected coercive measures that might
“drive the epidemic underground” and focused on mass
health education to bring about behavioral changes, vol-
untary testing and counseling, following the principle
that no public health policy which violated the rights of
individuals could be tolerated as a controlling method
to prevent the spread of HIV.
The ethical implications of the debate concerned all
aspects of infectious disease control strategies which
interfere with one of the most important principles of
biomedical ethics, the right of the individual to exer-
cise his autonomy and freedom. How, then, to protect
individual freedom and � privacy, while protecting any
partner or other community members from infection?
In the USA the debate between the two different
approaches lasted almost 20 years, until the Centres
for Disease Control (CDC) in 1999 reluctantly accept-
ed that there could be case reporting without the use of
names.
The “harm principle” has been the ethical point of
reference for various programs aiming at prevent-
ing some contagious diseases, including immunization
campaigns. Children should be vaccinated not only to
prevent their own infection but also the infection of
others not yet immunized. Vaccination of children for
some infectious diseases has been compulsory in many
countries, and has brought about a significant reduc-
tion in the incidence of these diseases. In some states
exceptions are accepted for religious or philosophical
reasons, which, true, involved a very small number of
children, however, they pose the ethical question of
whether parents have a right to place at risk not only
their own children but others who could be infected by
them.
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With the falling-off of some of those infectious dis-
eases, the problem of vaccine side effects comes to the
fore: when many children are dying because of a certain
disease, it is easy to accept that a few of them get some
side effects; once there are few cases of the disease, then
those who get the side effects become more evident; as
a result, parents refuse to have their children immunized
because of the fear of harming them. The ethical dilem-
ma in these cases is sharpened by what is called “herd
immunity”: immunization involves both a direct benefit
to the individual child as well as to those in the com-
munity who remain un-immunized and benefit from the
immunization of the vast majority. An ethical principle
which can help here is the one of � justice, as fair dis-
tribution of risks and benefits.
Some countries are trying to replace compulsory vacci-
nation for some diseases which are now very rare, with
an effective health education of parents; the conviction
is that by showing them all the risks (which are any-
how less and less) and all the benefits of vaccination,
the number of parents vaccinating their children will not
drop.

Cross-References

� Autonomy
� Contact Tracing
� Harm Principle
� Isolation in Public Health
� Justice
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Definition

Disease prevention (� prevention and health promo-
tion) is a strategy to protect health by reducing or
avoiding risks of ill-health. To achieve this we can
use different methods at different levels. At a person-
al level we act by avoiding illness (through vaccination,
etc.) or by detecting illness at an early stage through
screening; at the behavioral level we act by reduc-
ing/avoiding risks through information on health issues,
health education, health counseling, health training and
through social support; at the structural level we aim to
reduce/avoid risks through protection of work and com-
munity environments. Each method presents some eth-
ical issues because it interferes with individual freedom
and behavior.

Basic Characteristics

In a constant endeavor to prevent diseases and promote
health, after contributing to the great achievements in
fighting infectious diseases through immunization and
drugs (at least in the Western world), public health prac-
tice began to give more attention to specific conditions
such as cancer, heart disease, disability, aging, obesi-
ty and diabetes. Nowadays, thanks also to the develop-
ment of epidemiology and biostatistics, public health
deals with patterns of disease, aiming at gaining some
more understanding of their causes, and putting in place
collective and institutional interventions to alleviate the
risk or burden of disease at the general population level.
Prevention of diseases and injuries has, therefore,
become more broad in application. It embraces a num-
ber of aspects:
• interventions for primary prevention (aiming at pre-

venting a healthy person getting a certain disease),
� prevention, primary;

• screenings for secondary prevention (aiming at diag-
nosing a disease before it becomes clinically evi-
dent), � prevention, secondary;
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• programs for tertiary prevention (to prevent compli-
cations and to rehabilitate), � prevention, tertiary.

It is not always easy or straightforward to get all stake-
holders in public health to agree on solutions because of
the ethical dilemmas involved. However, there are some
tools which can help in finding a way forward and in
protecting against some abuses.
A very important tool, which has been used, especial-
ly for primary prevention interventions, is law. Togeth-
er with creating a mission for public health authorities,
assigning their functions, and specifying the manner in
which they may exercise their authority, the legal sys-
tem is a primary means used by government to bring
about conditions for people to lead healthier and safer
lives. Examples are laws on the use of car safety belts
and helmets for motorcyclists, on smoking restrictions,
on environmental regulations (to reduce health hazards
in the living and working environment due to envi-
ronmental pollution), on occupational health and safe-
ty standards, on regulating some activities by licens-
ing people, institutions or businesses, on the inspec-
tion (checking for insanitary conditions, impure prod-
ucts or unsafe environments) or even the closing down
a business, or condemning a building, or confiscating
dangerous goods, or fining for pollution. Furthermore,
in order to identify and respond to health threats, laws
have been put in place to make it mandatory to report
some diseases, instigate immunization programs, pro-
vide � isolation and confinement for individuals suf-
fering from specific diseases, and provide treatment for
patients with particular diseases.
Though everybody agrees that public health should
have as a goal the well being of the whole population,
there is often debate on whether governments should
intervene to protect the public’s health and safety when
doing so will diminish a personal freedom or econom-
ic interest. Some interventions have to be compulsory
and universal in order to be effective; for example, stan-
dards for public amenities (such as air and water qual-
ity, food safety and waste disposal, road and building
safety) and regulations to safeguard the environment
against damage caused by hundreds of chemicals, have
all been imposed. Nevertheless, they are easily accepted
by the people and their imposition is not seen as violat-
ing demands for individual consent and � autonomy,
because of many factors:
• they are supported by officially proclaimed rights

(e. g. the United Nations Commission on Human

Rights made in 2001 proclaimed that everyone has
the right to live in a world free from toxic pollution
and environmental degradation);

• it is well-known at this stage that damage to human
health can be caused by hundreds of chemicals, and,
therefore;

• it is actually seen by many people as an ethical
duty of all those directly involved in public health
to safeguard both the environment and humans from
them;

• they do not act directly on the individual’s freedom
and lifestyle;

• individuals cannot judge those standards for them-
selves.

Things change when public health interventions act
directly on the individual’s freedom. In these cases
there is always someone who disagrees with a certain
policy and therefore will feel coerced.
In the case of cigarette smoking, for example, gov-
ernment interventions (like high taxes on cigarettes),
were more accepted (both on the basis of protecting
non-smokers and discouraging adolescents from tak-
ing up smoking) only after evidence was provided that
cigarette smoking was a health hazard; restrictions on
smoking in public places were also accepted after sci-
entific evidence proved that passive smoking caused
harm. Anti-smoking campaigns emphasized not only
the financial burden put on the whole community, but
also underlined the life-saving benefits to the individual
smokers themselves.
Concerning regulations on motorcyclists’ helmets,
some people objected, quoting Mr Mills, that “the only
purpose for which power can be rightfully exercised
over any member of the civilized Community, against
his will, is to prevent harm to others . . . over him-
self, over its own body and mind, the individual is
sovereign;” after all, the carelessness of the individual
would just do harm to himself. Things changed when
it became clear that “harm to others” could be con-
strued as the financial burden on society, due to acci-
dents and diseases which could have been prevented,
and that this could justify the application by govern-
ments of the “� harm principle” whereby interventions
could be put in place. However, from an ethical point of
view, we ought to protect motorcyclists from the haz-
ards of un-helmeted riding not just because they may
impose costs on the community in the event of acci-
dents or because they are too young to appreciate the
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hazards entailed, but because we are morally bound to
prevent avoidable suffering and death.
The “harm principle” has been the ethical point of ref-
erence also for other programs aiming at preventing
some contagious diseases, as in cases of compulsory
vaccination. Children should be vaccinated not only to
prevent their own infection but also to avoid infect-
ing other non-immunized children. In many countries
vaccination for children for some infectious diseases
has been made compulsory, and this has brought about
a significant reduction in the incidence of these infec-
tions. Some states, however, have made exceptions due
to accepted religious or philosophical reasons, which,
true, involve only a very small number of children,
but they pose the ethical question of whether parents
have a right to place not only their own children but
others at some risk. With the falling-off of some of
these infectious diseases, the problem of vaccine side
effects becomes more important: when many children
are dying, it is easy to accept that a few will get some
side effects, but, once there are few cases of the disease,
then those who get the side effects become more of
a concern; as a result, parents are more likely to refuse
to have their children immunized because of the fear
of harming them. The ethical dilemma in these cases is
sharpened by what is called “� herd immunity”: immu-
nization involves both a direct benefit to the individual
child as well as to those in the community who remain
un-immunized and benefit from the immunization of
the vast majority. An ethical principle which can help
here is the one of � justice, as fair distribution of risks
and benefits. Some countries are trying to replace com-
pulsory vaccination for some diseases, which are now
very rare, with an effective health education of parents;
the conviction is that by informing them about all the
risks (which are anyhow less and less) and all the ben-
efits of vaccination, the number of parents having their
children vaccinated will not drop.
In the case of working environment hazards, a lot has
been done in the last few decades to protect workers,
both, in terms of the workers’ right to know about haz-
ards in their workplace, and in terms of occupational
health (� occupational and environmental health) and
safety laws. Ethical issues in occupational health, as
for other public health fields, are a concern for many
stakeholders: occupational health professionals (occu-
pational health doctors and nurses, factory inspectors,
occupational hygienists and psychologists, specialists

in ergonomics, in rehabilitation, in the improvement of
working environments, in accident prevention, occupa-
tional health and safety researchers), workers, employ-
ers, those who are suppose to denounce shortcomings,
lawyers. Since it is not always easy to find a common
perspective when looking at occupational health ethi-
cal dilemmas, the need for a code of ethics specific for
this field of public health has become compulsory. The
International Commission on Occupational Health has
adopted the “International Code of Ethics for Occupa-
tional Health Professionals” which has become a point
of reference. It covers issues on the duties of occupa-
tional health professionals (which aim at protecting the
life and health of workers, respecting human dignity
and promoting the highest ethical principles in occupa-
tional health policies and programs), and on their obli-
gations (which include integrity in professional con-
duct, impartiality, confidentiality, privacy).
In the context of disease and risk prevention, a very
important turning point has been the application of the
� precautionary principle, which implies that when an
activity raises threats of harm to the environment or
human health, precautionary measures should be taken
even if some cause and effect relationships are not fully
established scientifically. The precautionary principle is
embodied in the very tradition of public health. A sig-
nificant example was the control of cholera in the 19th
century through improvement of public sanitation sys-
tems before scientific evidence could show any causal
link between cholera and poor sanitation. The precau-
tionary principle provides a starting point for the ethics
of risk management.
One of the most sensitive aspects of disease prevention
concerns � genetics. Unlike public health interventions
directed at the entire population, genetic interventions
are at their core individually focused, requiring the col-
lection of individual-specific data and often targeting
individuals and groups at risk for genetic conditions;
thus, by their misuse, they have the potential of causing
or increasing social harms, especially when the target-
ed individuals or groups have been vulnerable in the
past to discrimination or social stigmatization because
of race or ethnicity. If a public health intervention based
on genetic screening could bring some benefits to the
individual and to the community, which would justi-
fy it, then the ethical question would be on equitable
access to services. As a consequence, in the case of pub-
lic health genetics, all these three aspects should always
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be taken into consideration for any screening program:
population benefit, individual interests and distributive
justice. Genetic studies, due to their nature, pose ethi-
cal considerations on individual autonomy, � privacy,
and � confidentiality; they can also bring about genet-
ic discrimination: people with genetic defects, not all
of which show up as dysfunctions, may be denied life
insurance, health insurance, and access to schooling
or to jobs (an employer could hire only those people
whose genes indicate they are resistant to the health
hazards of the work place, which is a cheaper alterna-
tive to making the work place safe for all). For these
reasons, some critics maintain that few, if any, gov-
ernment-sponsored public health genetic interventions
are appropriate. Only a few countries have introduced
explicit legislation on genetic screening. In some coun-
tries, the focus for genetic screening programs has been
on pregnant women and newborn children. � Informed
consent is not necessary for a newborn screening test,
only for those disorders which are treatable. For those
disorders for which newborn screening is available but
the tests have not been validated or shown to have clini-
cal utility, written parental informed consent is required
prior to testing, even though requiring consent will like-
ly lead to a decrease in both population and individual
benefits because some infants will not be screened.
Prenatal screening, when provided, may be confined
to conditions for which termination is offered. This
approach involves all the ethical conflicts about preg-
nancy termination.
Primary prevention of genetic conditions includes the
concept of “� eugenics”, which can bring extreme pres-
sure on people to make childbearing decisions on the
basis of genetic information; mating between those with
valued genes may be encouraged while mating between
two people with dangerous recessive traits may be dis-
couraged or even prohibited. Women carrying fetuses
with genetic abnormalities may be encouraged to abort.
As we have seen, in disease prevention activities,
public health workers are dealing with the conflict
between individual autonomy and common good. How-
ever, the principles (� ethical principles) included in
the “� Code of ethics for public health” may help find
a way forward.

Cross-References
� Autonomy
� Code of Ethics

� Confidentiality
� Ethical Principles
� Eugenics
� Genetics
� Harm Principle
� Herd Immunity
� Informed Consent
� Isolation in Public Health
� Justice
� Occupational and Environmental Health
� Precautionary Principle
� Prevention and Health Promotion
� Prevention, Primary
� Prevention, Secondary
� Prevention, Tertiary
� Privacy
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Synonyms

Research; Investigation; Study; Exploration

Definition

The term “research” refers to a class of activities
designed to develop or contribute to generalizable
knowledge. Generalizable knowledge consists of the-
ories, principles or relationships, or the accumulation
of information on which they are based, that can be
corroborated by accepted scientific methods of obser-
vation and inference. In the present context we refer to
� biomedical research to indicate its relation to health;
it includes medical and behavioral studies pertaining to
human health. Research ethics include both, the moral
problems encountered in connection with scientific or
other academic research (by the researcher, their sub-
jects or their social environment) and the � ethical prin-
ciples which should be a guide when dealing with those
problems.

Basic Characteristics

Research is an integral component of public health
practice. Public health research includes the study of
inanimate substances (such as water and air quality),
biological processes not involving humans (e. g. the nat-
ural history of arthropods that are disease vectors) and
questions that involve humans. There are ethical con-
cerns in each of these types of research, but the majority
involve research using human subjects.
Research involving human subjects include:
• studies of a physiological, biochemical or pathologi-

cal process, or of the response to a specific interven-
tion (whether physical, chemical or psychological)
in healthy subjects or patients;

• � clinical trials of diagnostic, preventive or thera-
peutic measures in larger groups of people, designed
to demonstrate a specific generalizable response to
these measures against a background of individual
biological variation (for example, new vaccines and
medicinal drugs, before being approved for general
use, must be tested on human subjects);

• studies designed to determine the consequences for
individuals and communities of specific preventive
or therapeutic measures; and

• studies concerning human health-related behavior in
a variety of circumstances and environments.

Most of ethical aspects in public health research involv-
ing humans are similar to those in clinical medi-
cal research (� ethics in clinical medicine), because
both have to address issues like � informed consent,
individual right to � privacy, to � confidentiality,
and to � autonomy; other ethical facets involve mat-
ters of race and racism, appropriate study design and
research hypotheses. Some more ethical considerations
are involved in � international research; then we also
have to deal with problems raised by the local culture
(� ethics and culture) (language, beliefs, social values,
relationship between individual and community) and by
religious aspects, all components which may vary con-
siderably the meaning and the role of informed consent
and autonomy, � beneficence and � non-maleficence,
and of � justice. While public health researchers should
be sensitive to local customs, they are never authorized
to conduct research without regard to potential risks
and without attempts to seek individual consent from
potential study participants. In particular, public health
researchers working in international settings must avoid
the exploitation of non-Western populations in research
that would not be allowed in the investigators’ home
countries.
Ethical questions can occur at any time during the
research process, from the design of the study to the
recruitment of subjects, to the data acquisition ( � data
acquisition and protection) and publication. Just to give
but few examples:
• the recruitment of subjects should be exempt from

coercion, that is, subjects should not feel as though
they cannot refuse to participate;

• in qualitative design, potential ethical conflicts exist
in regard to how the researcher gains access to
a group of patients, privacy may not be respected
through the data collection process that mainly con-
sists of observing or interviewing the subjects in
their natural environment, and, furthermore, the con-
cepts of relationship and power between researchers
and participants are very prominent in qualitative
designs;

• the danger of breaching confidentiality increases in
� longitudinal studies, when data collection hap-
pens at different points in the lifetime of the indi-
vidual, who, therefore, needs to be identified by the
researcher;

• issues surrounding randomized controlled clinical
trials (RCT) offer a myriad of potential ethical
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dilemmas, for example, in the conflict between the
RCT and the therapeutic obligation;

• methods of data collection may raise ethical issues
of confidentiality and anonymity of the research sub-
jects if the method of data collection uses the Inter-
net or email; the same ethical concerns are embedded
in a method of mailed questionnaire imprinted with
a code to retrace subjects that did or did not answer
the questionnaire;

• researchers have the obligation to share the findings
with the larger society; though research findings are
typically presented as aggregated data that do not
reveal the identities of the individual participants,
they may also have some negative consequences on
the community as a whole, which could be stigma-
tized if results are negative.

Let us look closer at some of the issues.

A much debated aspect of research, which requires
extra precautions, is involvement of � vulnerable
groups or individuals. By “vulnerable” we mean that
they may be more than usually susceptible to exploita-
tion in the process of research, either because they may
be more likely to be pressured to participate, or to fail
to understand the full implications of participation and
may therefore be misled into taking part. This princi-
ple would also apply to those who are extremely poor
and therefore would find it very hard to turn down
a reimbursement for a study procedure despite of being
informed of the risks. In these cases even the signed
informed consent may not be meaningful.
Furthermore, some people believe that signing a con-
sent form means that they are waiving their rights,
including those to sue if something goes wrong, and
that the primary purpose of a consent form is to pro-
tect doctors and hospitals from legal liability; in addi-
tion, the forms may be incomprehensible to them, it is
therefore impossible for them to fully understand what
they have agreed to. At times, to avoid these kinds of
problems, vulnerable groups have been excluded from
research to protect them from the research-associated
risks, but this also means that they are less likely to
share in any benefits, both during the study or later
when the results are generalized to other populations in
which the interventions had not been studied. In addi-
tion, conditions more prevalent among, or dispropor-
tionately affecting, minority group members or women
could simply go unstudied, and unintended harm could

result from the failure to recognize specific group cor-
related factors.
Of course, in reality, a variety of individuals may be
rendered vulnerable by virtue of various situational or
persistent social factors. People who are sick or in pain,
frightened, or overwhelmed by information or “bad
news” may be vulnerable by virtue of these circum-
stances.
Those who lack the education, emotional maturity, or
language and communication skills to understand and
appreciate what is disclosed to them during an informed
consent process may also be vulnerable to inappropri-
ate pressure to participate (or, instead, to reject precip-
itously the option of research participation that might
benefit them). Those who feel disempowered by virtue
of the social roles they occupy, or who lack economic
resources to investigate the proposed research or alter-
natives to it, may not feel free to refuse participation.
In the case of prisoners, researchers must take precau-
tions to prevent the impression that participation or non-
participation will in any way affect the duration of pris-
oners’ incarcerations.
The process of informed consent can be improved
by providing information, both written and spoken, in
terms that can be easily understood, and by giving the
participants time to make a decision about their partic-
ipation in research, and to consult family members or
make more inquiries about what they are being asked
to do.
Parents of minors are required to give consent for their
children to participate in a study. If children are old
enough to understand the risks and benefits of partic-
ipation, they are usually required to give their own con-
sent in addition to the consent of their parents. However,
there are limits to the level of risk to which parents can
give consent.
Research involving human subjects may also make use
of existing records, as in the case of � surveillance or
registries data (� disease registry). The use of these
sources implies that data obtained from these records
will remain confidential (� data acquisition and pro-
tection), since they carry the risk of causing harm to
the individual at various levels (psychological, employ-
ment, family, social). However, in some countries, stud-
ies which involve no more than minimal risk to par-
ticipants are freely reviewable, and some studies (e. g.
surveys, observations, or studies of existing data) are
exempt from informed consent requirements.
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Significant ethical dilemmas arise when research con-
cerns � genetics. At times, genetic research affects spe-
cific ethnic groups or individuals suffering from certain
conditions that may be subjected to social stigmatiza-
tion and therefore may bring harm to those involved.
Research with human subjects should be carried out
only by, or strictly supervised by, suitably qualified and
experienced investigators and in accordance with a pro-
tocol that clearly states: the aim of the research; the
reasons for involving human subjects; the nature and
degree of any known risks to the subjects; the sources
of recruitment of subjects; and the means proposed
for ensuring that subjects’ consent will be adequately
informed and voluntary. The protocol should be scien-
tifically and ethically appraised by � ethical commit-
tees.
Different approaches to ethical dilemmas can influ-
ence researchers: � utilitarianism may justify a research
project on the basis that it will produce good conse-
quences for the care of patients and be beneficial for
the care of future patients, whereas a deontological eth-
ical theory would judge the nature of the study as being
right or wrong within itself regardless of its conse-
quences.
Philosophers, policy makers and others turned their
attention to the ethical practice of research on human
subjects after the atrocities of medical experiments dur-
ing World War II were revealed. As a consequence,
there are quite a number of guidelines on the ethi-
cal conduct of clinical research. Some were written
in response to a specific event and, by focusing on
the instigating issue, only emphasize certain specific
aspects of research while excluding others.
For instance, the “Nuremberg Code” arose from the
judicial condemnation of the atrocities committed by
Nazi physicians and so focused on the need for consent,
freedom from coercion and a favorable risk-benefit
ratio.
The “Declaration of Helsinki” was developed to fill
gaps in the Nuremberg Code, especially in relation to
physicians conducting research with patients, and so
focused on the favorable risk-benefit ratio and indepen-
dent review; the Declaration of Helsinki also empha-
sizes a distinction between therapeutic and non-ther-
apeutic research rejected or not noted by other docu-
ments.
In the USA, the National Commission for the Protec-
tion of Human Subjects of Biomedical and Behavioral

Research in their document known as the � “Belmont
Report”, underlined three basic principles to be used to
generate specific rules and regulations in response to
US research scandals such as � Tuskegee and � Wil-
lowbrook State School; those principles are: respect for
autonomy (e. g. informed consent), beneficence (e. g.
favorable risk-benefit ratio), and justice (e. g. to ensure
that vulnerable populations are not targeted for risky
research).
� Respect for persons incorporates at least two funda-
mental ethical considerations, namely:
a) respect for autonomy, which requires that those who
are capable of deliberation about their personal choices
should be treated with respect for their capacity for self-
determination; and
b) protection of persons with impaired or diminished
autonomy, which requires that those who are depen-
dent or vulnerable be afforded security against harm or
abuse.
Beneficence refers to the ethical obligation to maximize
benefits and to minimize harms. This principle gives
rise to norms requiring that the risks of research be
reasonable in the light of the expected benefits, that
the research design be sound, and that the investiga-
tors be competent both to conduct the research and to
safeguard the welfare of the research subjects. Benef-
icence further proscribes the deliberate infliction of
harm on persons; this aspect of beneficence is some-
times expressed as a separate principle, nonmaleficence
(do no harm).
Justice refers to the ethical obligation to treat each per-
son in accordance with what is morally right and prop-
er, to give each person what is due to him or her. In
the ethics of research involving human subjects the
principle refers primarily to distributive justice, which
requires the equitable distribution of both the burdens
and the benefits of participation in research.
The Council of International Organizations of Medical
Sciences (CIOMS) and the World Health Organization
(WHO) prepared in 1991 a document addressing pub-
lic health and epidemiological research (“International
Guidelines for Ethical Review of Epidemiological Stud-
ies”), and in 1993 endorsed a revised “International
Guidelines for Biomedical Research Involving Human
Subjects”. The CIOMS guidelines consist of a descrip-
tion of general ethical principles and fifteen recommen-
dations with commentary addressing the application of
ethical standards and the establishment of mechanisms
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for ethical review of human subjects research in devel-
oping countries where local standards for scientific con-
duct may differ from those applied in Western industri-
alized nations.
In 1991, the US Department of Health and Human Ser-
vices (HHS) issued revised “Regulations on human sub-
jects research”, which has come to be referred to as
the Common Rule. According to the regulations, in
order for persons (or their legally authorized represen-
tatives) to give “legally effective informed consent,”
the researchers seeking participation must describe the
research and its purposes, its foreseeable risks and
expected benefits, possible compensation in case of
injury, must disclose appropriate alternatives, and must
give a statement about the maintenance of confidential-
ity and that participation is voluntary. About research
with children, the “Common Rule,” gets into detailed
specifications, stating that research should not involve
greater than minimal risk, otherwise it should present
the prospect of direct benefit to the individual subjects;
if research involves greater than minimal risk and no
prospect of direct benefit to individual subjects, then it
should likely yield generalizable knowledge about the
subject’s disorder or condition which is of vital impor-
tance for the understanding or amelioration of the sub-
jects’ disorder or condition.
In 2002, the Nuffield Council on Bioethics published
the “Ethics of Research Related to Healthcare in Devel-
oping Countries”. This document provides specific rec-
ommendations for ethical issues related to standards of
care, informed consent, obligations of researchers to
individuals and communities, and independent ethical
review.
These are but few of the many relevant documents and
guidelines concerning ethical aspects of research. Some
of them are by international bodies, some are at national
level. All guidelines are meant to smoothen the conflict
between individual rights and the common good.
Generally, legal, ethical, and human rights principles
strongly support the rights of people to control the cir-
cumstances in which their identifiable health data are
acquired, used, disclosed, or stored. However, the val-
ue of individual privacy regarding health information
is not absolute. Sharing identifiable health data may be
justified where they are needed to promote communal
good and communal values (e. g. public health, human
research), or where it is necessary to prevent harm to
others (e. g. duty to warn requirements). Particularly in

the public health setting, the access, use, and disclosure
of individual health data is needed to survey the pop-
ulation’s health and protect against actual or potential
threats to community health.
Community consultation has been proposed as a tool
with multiple benefits for public health research and
practice. It is suggested that if researchers and public
health practitioners were encouraged, or even required,
to consult with members of the communities in which
they conduct research and offer interventions, their
research questions and health services might better fit
the actual needs of community members. Such consul-
tation might help to restore trust and promote a col-
laborative relationship between researchers or service
providers and members of the public. And, depend-
ing on the degree of influence that community mem-
bers exerted (or were recognized to have), communi-
ty consultation could reinforce the goals of the pro-
cess of obtaining individual informed consent – namely,
the protection of well being and the promotion of self-
determination.

Cross-References
� Autonomy
� Belmont Report
� Beneficence
� Biomedical Research
� Clinical Trials
� Confidentiality
� Data Acquisition and Protection
� Disease Registry
� Ethical Principles
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Synonyms

Ethics in biomedicine; Bioethics

Definition

Ethics in clinical medicine concerns principles (� ethi-
cal principles) and values (� ethical values) applied to
decision making affecting the well being of the individ-
ual patient and to the personal relationship between the
health worker and the patient.

Basic Characteristics

� Ethics, in general, is a discipline derived from philos-
ophy. Some authors identify ethics with morals, as the
beliefs and standards of good and bad, right and wrong,
that people hold and should follow in a society; others
refer morality to individual behavior and ethics to social
rules; others define ethics as the systematic study of
morality: ethics, in other words, is the theory and moral-
ity is the practice. Every profession has ethical dimen-
sions, � professional ethics, concerned with the ethical
practice of the profession, such as the code of conduct
for health professionals; doctors, indeed, cannot insu-
late their practice of medicine from their personal moral
beliefs and, at the same time, cannot allow their per-
sonal morality to overrule their professional obligations
(a typical example being the case of a woman request-
ing an abortion from a doctor who is personally against
abortion on moral grounds).
Ethical concerns in medicine are as old as medicine
itself. A universal basic code of conduct for physicians
is known as the � hippocratic oath, which originated
in the fourth century before Christ, when the main task
of the doctor was to cure using remedies known at that
time, which rarely caused harm. The oath states: “I will
use treatment to help the sick according to my abili-
ty and judgment, but I will never use it to injure or
wrong them . . . And whatsoever I shall see or hear in
the course of my profession . . . I will never divulge,
holding such things to be holy secrets.” Ethics consist-
ed, therefore, of three, clear principles: � beneficence,
� non-maleficence, � confidentiality.
Ethical dilemmas in clinical medicine in the past
were few at a time when the physician’s paternalistic
approach was acceptable. Nowadays, � paternalism is
seen in a very negative light and is very much criticized
because it interferes with patient liberty and freedom.
However, originally, it was regarded in a positive light;
in a fatherly way, the doctor took decisions on behalf
of patients and withheld information from them or their
legal guardians as he considered best. A classic exam-
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ple of the paternalistic approach is the case of a physi-
cian not revealing to a patient that he has cancer, think-
ing that in this way he leaves the patient with some
hope, while, maybe, sharing the information with the
patient’s relative or friend. In other cases, the physician
with a paternalistic approach may perceive his patients,
due to their condition, as being in states of psycholog-
ical and emotional instability which could have affects
on their ability to make rational decisions, and so he
will not allow them to exercise their rights to autono-
my/freedom, because they might refuse treatment that
could preserve their lives, prevent disability or amelio-
rate pain. Unfortunately, in the name of paternalism,
some abuses have happened both in clinical practice
and in research.
Since the second half of the 20th century the authori-
ty of medicine and the paternalistic approach of physi-
cians has decreased because of certain factors:
• the discovery of new treatments and new technolo-

gies has enormously increased the chances of cure
along with the risk of causing harm;

• the growth of patients’ knowledge in general and
on medical issues in particular has given them more
power;

• the place of the individual has gained more ground
in society, and government policies and laws, being
informed by � autonomy and � human rights issues,
have evolved towards protecting the individual.

At the same time:
• the increased costs of health care has brought along

disparities in its distribution and accessibility with-
in a specific population and among different popula-
tions;

• searching for a new code of conduct for health pro-
fessionals has become more complex because, due to
� globalization, patients are of different nationalities
and backgrounds, with varying cultural values;

• the old one-to-one doctor–patient relationship, based
on patient trust and doctor beneficence, has deeply
changed with the modern multidisciplinary approach
to patient care.

As a consequence, medical ethics’ body of study and
research has increased; therefore, a more inclusive
term for ethics in clinical medicine is “� bioethics”.
Bioethics has found a strong point of reference in the
� patient-centred approach and has given clinicians
clear guidelines, which broaden the Hippocratic Oath
rules and embody four basic principles: beneficence

(doing good), non-maleficence (not doing harm), auton-
omy (respect for the person and individual rights), and
� justice (distributing benefits, risks and costs fairly).
In this evolution, the physician’s duty to preserve confi-
dentiality has become, in various states, a patient’s right
regulated by specific laws. However, exceptions to the
right to confidentiality are found in infectious diseases
control programs, which required some conditions to
be reported to health authorities in order to protect the
common good. An inconsistency to this form of state
paternalism occurs in HIV/AIDS epidemics, where the
patient’s right to confidentiality has been enhanced.
The first two principles (beneficence and non-malef-
icence) in contemporary ethics have been enriched
by other components. Non-maleficence, for example,
implies that the doctor should continually improve his
medical knowledge, or, if needed, should consult oth-
er specialists; beneficence now even includes health
promotion (� health promotion, ethical aspects) and
risks reduction, linked to the principle of utility, which
requires that risks of harm should always be weighed
against possible benefits, in order to maximize the lat-
ter and minimize the former.
The essay “On Liberty”, by the 19th century philoso-
pher John Stuart Mill, describes the principle of autono-
my very clearly. He states: “The only purpose for which
power can be rightfully exercised over any member of
the civilized Community, against his will, is to prevent
harm to others. His own good, either physical or moral,
is not sufficient warrant. He cannot rightfully be com-
pelled to do or forbear because it will be better for him
to do so, because it will make him happier, because in
the opinion of others to do so would be wise or even
right. These are good reasons for remonstrating with
him or reasoning with him or persuading him or entreat-
ing him but not for compelling or visiting him with any
evil in case he does otherwise . . . In the part which
merely concerns himself, his independence is, of right,
absolute.”
A very important and practical consequence of the prin-
ciple of autonomy is the concept of � informed con-
sent, which has to be voluntarily given by a competent
patient. It implies that:
• written permission should be given by patients when

undergoing invasive procedures or when enrolling as
subjects for medical research;

• for an adequate understanding of what is going to
happen to them, proper and sufficient information
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should be given to patients about certain treatments
and their risks;

• transmission of medical personal records to another
party should be only formally permitted.

Though they may sound straightforward points, this
may not be so in daily practice. Should we give patients
all the available information, taking the risk of confus-
ing them, or should we just tell them what any reason-
able person would like to know in such circumstances?
Paternalism or patient autonomy? Both approaches can
be justified or condemned when seen from differing the-
oretical points of view; it depends on the perspective
and on the specific case. Neither can be the absolute
answer when we take into account every day clinical
realities. One way of solving the problem is to become
involved in patients’ lives in a way that enhances their
personal growth and development without necessari-
ly contravening their wishes. After all, there are many
studies confirming the importance of the doctor–patient
relationship and the therapeutic effects of all its dimen-
sions. The key point is to look at patients as people, and
how a course of action would affect all aspects of their
lives as individuals.
The above-named four principles have also strongly
influenced public health decisions in the last decades,
based on the argument that, while directed to the whole
population, public health activities impact on individ-
uals. In particular, the principle of autonomy is at the
root of the conflict in public health � ethics between
common good and individual freedom and liberty.
Though public health should not overlook the rights,
interests, and freedom of the individual, it is also true
that public health looks at the well being of the entire
population; therefore the ethical principles and values
applied in bioethics, which follow the individualistic
orientation, cannot be used as an absolute point of ref-
erence.
If we just take the principle of autonomy, we can see
how difficult it is to apply it in some public health inter-
ventions which have to be compulsory and universal in
order to be effective. For example, standards for pub-
lic amenities, such as air and water quality, food safety
and waste disposal, road and building safety, have to be
imposed. Because they are organizationally external to
the health care system, their imposition is not seen as
violating demands for individual consent and autono-
my that have been so prevalent within medical ethics.
By contrast, we can allow some variability in the stan-

dards to which consumer goods are produced. Yet here
too we accept some compulsion in setting uniform safe-
ty standards, because we know that individuals cannot
judge the safety of complex products for themselves.
Only in marginal cases, where the effects of individual
consumption are wholly on that individual, and where
consumption is optional — high-tar cigarettes, safe-
ty helmets for cyclists — may we sometimes think it
enough to warn and educate. Even in these cases there
is constant debate as to whether health education and
health promotion, which preserve individual autonomy
and avoid compulsion (at least for adults) are enough.
It is clear that public health ethics should find their own
answers to dilemmas linked to the population-based
perspective.

Cross-References
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Synonyms

Independent Ethics Committee; IEC; Internal review
board; IRB

Definition

According to the Glossary of the � international con-
ference of harmonization (ICH) � harmonized tripar-
tite guideline for � good clinical practice E6 (1.27) an
Independent Ethics Committee (IEC) is:

“An independent body (a review board or a commit-
tee, institutional, regional, national, or supranational),
constituted of medical professionals and non-medical
members, whose responsibility it is to ensure the pro-
tection of the rights, safety and well-being of human
subjects involved in a trial and to provide public assur-
ance of that protection, by, among other things, review-
ing and approving/providing favorable opinion on, the
trial protocol, the suitability of the investigator(s), facil-
ities, and the methods and material to be used in obtain-
ing and documenting informed consent of the trial sub-
jects.
The legal status, composition, function, operations
and regulatory requirements pertaining to Independent
Ethics Committees may differ among countries, but
should allow the Independent Ethics Committee to act
in agreement with GCP as described in this guideline.”

Ethics Committee, EC, Figure 1 (on the facing page) The Nuremberg Code – reinventing the principles of the ethical conduct of clinical trials
concerning human subjects after the Second World War.

Basic Characteristics

History

The development of ethical standards leading to the
development of ethical committees is strongly linked
to German history in good and bad times. Apart
from ethical standards from Greek and Roman histo-
ry in medicine (nil nocere, Hippocratic oath), the ear-
liest provisions concerning medical research ethics, in
a modern sense, were regulated for the first-time in
Germany by the Prussian Ministry of Education in
1900 as advice to the heads of hospitals (Minister der
geistlichen, Unterrichts- und Medizinal-Angelegenheit-
en 1900/1). This document states, that only adults with
full contractual capabilities giving informed consent
are allowed to participate in medical research involv-
ing humans (� healthy subjects). However, therapeu-
tic, diagnostic or prophylactic studies of � patients
were not covered by this legislation. In 1931, in new
German legislation (Richtlinien für neuartige Heilbe-
handlungen und für die Vornahme wissenschaftlicher
Versuche am Menschen, Reichsminister des Innern
vom Februar 1931), the principles of informed consent
were confirmed and expanded to patients being treat-
ed with new and not well-known treatments or partici-
pating in therapeutic, diagnostic or prophylactic stud-
ies. Furthermore, provisions for � vulnerable popu-
lations (e. g. minors) were introduced in this legisla-
tion.
Unfortunately, this legislation did not prevent German
physicians conducting cruel and, on the basis of this
legislation, clearly illegal experimentation on humans,
apart from other massive violations of human rights and
genocide, during the time of the Nazi regime. These
criminal offenses led to the Nürnberg Physician Trial
1946/7 which ended with the drawing up of the Nurem-
berg Code (Nuremberg Code 1949) (Fig. 1) by the 1st
American Military Court of Justice concerning permis-
sible experimentation on humans. This codex (listed
below) reinforced the principle of informed consent
(Weindling 2001), required a � risk–benefit-evaluation,
allowed the participants to terminate their participation
during the trial should they so decide, and required pre-
requisites to limit potential harm or risks for the par-
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Ethics Committee, EC,
Figure 2 Accusations in
the Nuremberg physicians’
trial

ticipants to the largest possible extent. Furthermore, the
responsible person (principal investigator) was required
to terminate trials if any unforeseen risks arose during
the conduct of the investigation.

The prosecution alleged and the judgment confirmed
that these experiments were not isolated acts of indi-
vidual doctors and scientists on their own responsibili-
ty but that they were the result of high-level policy and
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planning. They were carried out with particular brutal-
ity, often disregarding all established medical practice.
Consequently, large numbers of the victims died in the
course of or as a result of the experiments.
This German experience paved the way for the � Dec-
laration of Helsinki (World Medical Association 1964)
and later the introduction of independent ethical com-
mittees.
Even though the exact provisions of ethics commit-
tees are regulated by national legislation, the duties and
expectations of the work to be done (Parvizi et al. 2007)
are agreed on globally – even though the answers to
global imbalances in development are under discussion
(Benatar 2002, Kirigia et al. 2005, Dhai 2005, Hyder et
al. 2004) – and are fixed in international guidelines.
But, even today, discussion on ethical issues in research
and how they should be integrated and handled evoke
powerful emotions (Baer and Nelson 2006, Hueston et
al. 2006) and will inevitably lead to further develop-
ments and adaptations by ethics committees.
Usually, independent ethics committees are responsi-
ble for ensuring the proper treatment of vulnerable sub-
jects and upholding the rights and well being of indi-
viduals participating in clinical trials, whereas, regula-
tory authorities are responsible for ensuring that risks
are minimized and safety guaranteed for participants
before granting an IND (investigation of a new drug)
permit.
The independent ethics committees and institutional
review boards have to ensure the safety and rights of
subjects participating in biomedical research. Further-
more, apart from these research-bound ethics commit-
tees, councils exist, which handle decisions of ethical
relevance to individual patients in medically critical sit-
uations (e. g. termination of dialysis, artificial respira-
tion, parenteral nutrition in critically ill patients).

Responsibilities of IEC

It is the responsibility of an independent ethics com-
mittee to ensure the safety, well being and the indi-
vidual rights of all subjects participating in clinical tri-
als. In addition, special attention should be drawn to
the participation of vulnerable subjects (e. g. minors,
pregnant women, people unable to give consent [e. g.
in emergency situations, psychiatry], people unable to
decide freely [e. g. military personnel, prisoners]) in
clinical trials. If in these circumstances, prior consent

of the subjects, or their legally acceptable representa-
tives, is impossible, the ethics committee should deter-
mine if the documentation provided for this specific tri-
al addresses all relevant ethical concerns and meets all
applicable regulatory requirements for the specific trial.
The ethics committee has to obtain the documentation
of the proposed study including, � trial protocol with –
if applicable – amendments, � investigators brochure
with additional safety information, written � informed
consent forms, including information regarding pay-
ments and/or other compensation offered to subjects
for study participation together with proposed subject
recruitment procedures, and documents concerning the
qualification of the investigator who will be conduct-
ing the requested study. Also, the ethics committee may
request any additional documents it deems necessary to
fulfill its responsibilities.
The ethics committee should review this documenta-
tion within a reasonable timeframe and document its
opinion concerning the proposed study, clearly describ-
ing the reviewed trial, the reviewed documents, modi-
fications of the documents it required (e. g. additional
information for the participating subjects) prior to its
approval/opinion concerning the proposed study. The
ethics committee should approve or disapprove or give
a favorable or negative opinion on the proposed study
and the qualifications of the investigator who shall be
conducting the trial.
During the running of each trial, the ethics committee
should conduct a continuing review at appropriate time
intervals – depending on the degree of expected risk for
participating subjects – with a minimum of once per
year.

Composition of Ethics Committees
(Minimal Requirements)

An independent ethics committee should consist of
a reasonable number of members who have, as a board,
the qualifications and experience to evaluate the scien-
tific, medical and ethical aspects of the proposed inves-
tigation. Usually an ethics committee should include
a minimum of five members with at least one member
being independent of the institution and/or trial site pro-
posed for the conduct of the trial. Furthermore, at least
one member of the board has to be a layman/laywoman
(i. e. someone who does not have specialized knowl-
edge of the area of research).
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Only the members of the ethics committee who are
independent of the investigator and the sponsor of the
proposed study should vote or provide opinion concern-
ing trial related matter. A list of the ethics committee
members and their qualifications has to be maintained
for each meeting of the board.

Operations of Ethics Committees

An independent ethics committee should operate
according to written � standard operating procedures
(SOPs) and has to maintain written records of its activ-
ities and minutes of its meetings. It has to comply
with the guidelines concerning Good Clinical Practice
(GCP) and with the applicable regulatory requirements
for the location of operation.
An ethics committee should make its decisions, in ade-
quate time, at an announced meeting at which at least
a quorum (as stipulated in the applicable regulatory
requirements and/or the written standard operating pro-
cedures) is present. Only those members involved in the
review of the documentation and its discussion should
vote, give their advice or provide their opinion.
Investigators involved in the research project may pro-
vide, either during the meeting or during the review pro-
cess, information concerning all aspects of the study but
they are not allowed to participate in the evaluation or
voting, or express an opinion concerning their project.
Ethics committees may invite nonmember specialists,
with expertise in special areas relevant to the trial, to
give assistance, if such expertise cannot be supplied by
members of the board.
The ethics committee must retain all relevant records
for an appropriate period of time after the completion of
a trial and, upon request, make them available to com-
petent regulatory authorities.
The ethics committee should also provide, upon re-
quest, its written procedures, statutes and membership
list to investigators, sponsors or competent regulatory
authorities.

Statutes of Ethics Committees

Ethics committees should establish and or work accord-
ing to the statutes and legal requirements. The statutes
should include the composition of the board (names
and qualifications of the members) and the authority to
which the board is assigned, the time intervals between
meetings and the procedures of notification prior to

meetings, instructions on the conduct of the initial and
continuing reviews of ongoing trials, and circumstances
in which expedited review procedures might be used.
In addition, the statutes should state that no subject
should be included in trials prior to a written approval or
the obtaining of a favorable opinion for the concerned
trial, and that deviations from or changes to the proto-
col should only be enforced after written approval from
the ethics committee with an appropriate amendment
to the documentation. Exceptions are only permissible
to ensure the safety of the subjects participating in the
trial when unforeseen hazards arise or for minor admin-
istrative changes to the trial (change of address, phone
number, Monitor).
All investigators involved in a specific trial must report
unforeseen hazards arising from the trial, changes in
the risk–benefit evaluation, and serious and/or unex-
pected adverse drug reactions (� SAE, � SUSAR –
usually as � CIOMS report) to the concerned ethics
committee. Correspondingly, the ethics committee has
to ensure that the investigators are informed whenev-
er trial-related decisions are made, the reasons of such
decisions and the procedures for appeal against such
decisions.

Cross-References

� CIOMS Report
� Declaration of Helsinki
� Good Clinical Practice (GCP)
� Healthy Subjects
� Informed Consent Form
� International Conference of Harmonization ICH
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� Investigator’s Brochure
� Layman
� Patients
� Risk–Benefit Evaluation
� SAE
� Standard Operating Procedures
� SUSAR
� Trial Protocol
� Vulnerable Populations
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Synonyms

Culture: customs; Lifestyle; Civilization

Definition

Culture is a system of shared beliefs, values, behaviors
and practices common to a particular group or popu-
lation that results from group experience interpreted in
light of beliefs about the purpose and meaning of life.
With regard to health and well being, culture includes:
• ideas about definitions and causes of health and ill-

ness;
• beliefs about how to protect and improve health; atti-

tudes about when, how, and from whom to seek help;
• appropriate ways of expressing (or not expressing)

symptoms or suffering.
Public health � ethics include the principles (� ethi-
cal principles) and values (� ethical values) that help
guide interventions within a specific population which
has its own culture and ethics. The encounter between
public health ethics and culture, often, generates some
conflicts.

Basic Characteristics

Generally speaking, we are influenced by a kind of
� ethnocentrism: we consider that our own patterns for
behavior are “normal”, and we often describe people
from another culture as “different”, “strange”, “weird”,
“primitive”, revealing an underlying attitude in us that
our own culture is superior, more advanced and prefer-
able; it is not just different, but better. Actually, our own
individual cultural codes and values are like glasses
with distorting lenses: the things, events, and relation-
ships we assume to be “out there” are, in fact, filtered
by our own “cultural lenses”. Cultural influences affect
clinical medicine and public health practice. Much
of medical practice is influenced by the predominant
Western techno-medical culture; therefore, the health
professionals must be careful not to impose their own
cultural categories on others in a sort of “medical impe-
rialistic” way. At the same time, from the patient’s
side, cultural factors usually surface as specific ethno-
medical beliefs (assumptions, expectations, interpreta-
tions, attitudes) that concern the body, its normal func-
tions, the self, the family and social network, causes and
consequences of sickness, patho-physiology, help seek-
ing activities and treatment choice, compliance, satis-
faction, and many related issues. These beliefs may
influence coping with sickness and response to care,
because from them patients “learn” ways of being ill;
as a consequence, while “� disease” can be catego-
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rized as abnormalities in the structure and function of
body organs and systems, “� illness” behaviors vary
from culture to culture and from individual to individ-
ual, being influenced by the individual’s experience of
disease.
Though clinicians have guidelines for their interaction
with the patients based on clear principles (� benefi-
cence, � non-maleficence, � autonomy and � justice),
they still have to adapt those principles to the individual
patient’s culture. Let us take the example of � informed
consent, based on the principle of autonomy. For the
consent to be “informed” it is important that what the
informant (health worker, researcher, etc.) has said is
actually understood by the recipient of the informa-
tion. Things become more complex when a person lives
in a culture where deference to authority figures or
elders and non-individual decision-making is the cul-
tural norm.
In research (� ethics, aspects of public health research),
a major concern about obtaining informed consent is
the ability of the potential study participant to truly
understand the study and the risks and benefits that
may be experienced; to understand this is to be truly
informed. Other ethical aspects are encountered when
research is done at the international level, or in a culture
where studies are not common, or where Western sci-
entific thinking is not dominant; here the local culture
(language, beliefs, social values, relationship between
individual and community) or religion, may vary con-
siderably the meaning of the concepts of informed con-
sent, autonomy, beneficence, non-maleficence, and jus-
tice. In such instances, researchers need to expend extra
effort to gain an understanding of the culture and moti-
vations of the study participants and how best to com-
municate with them about the study. The researchers
also need to enable the potential study participants to
understand the culture of the investigators, especially
as it pertains to scientific inquiry.
The problem of balancing universal and local stan-
dards for ethical conduct in public health research is
challenging for investigators facing the very real con-
straints of implementing a study in an area in which
traditional customs may be in conflict with international
� guidelines and � policies. These issues are particular-
ly complex when public health research is implement-
ed in areas known for human rights violations. Pub-
lic and professional debates concerning health research
in international settings often center around notions of

cultural relativism and beliefs about cultural univer-
salism. � Cultural relativism refers to the notion that
because human, social and psychological characteris-
tics are culturally produced, the diverse representation
of these characteristics across human groups is relative
to cultural variability. From this perspective, the moral
standards of different cultures cannot be rank ordered
in terms of a common criterion of comparison; such
standards are “incommensurable” with one another; as
a consequence, neither internal critique of a malfunc-
tioning culture nor outside critique on the basis of uni-
versal human standards – such as human rights – are
possible; the only normative judgment that is possible
is one that recognizes the equal worth of culturally dif-
ferent moral standards. Thus, transcultural standards for
the ethical assessment of cultural practices or human
conduct are not objective or rationally valid, but always
represent the imposition of one set of cultural values
on another. Indeed, the term � ethical imperialism has
been used to refer to the application of Western ethical
standards particularly in developing nations with differ-
ent cultural norms. Genocide, racism, violence against
women and children, war crimes, and the like are highly
problematic implications of cultural relativism.
� Cultural universalism implies the existence of over-
arching principles, such as notions of human rights,
that are applicable cross-culturally and, therefore, could
be used to determine the rightness or wrongness of
specific cultural beliefs and practices. Some authors,
from a perspective of autonomy, support basic � human
rights and their global applicability, while others con-
sider notions of the “common good” as a foundation for
human rights. In some cases it might be appropriate to
consider cultural differences in the application of those
principles.
Public health communication campaigns have been part
of the strategy of health promotion (� health promo-
tion, ethical aspects) and disease prevention (� pre-
vention and health promotion). The production of mes-
sages to promote public health has used a wide range
of communication strategies in order to achieve public
health goals. Messages on how to improve health may
not appear as ethically problematic, yet they may cre-
ate subtle but real ethical dilemmas, especially when
addressed to a multicultural population or to a pop-
ulation having a culture which is different from the
Western one. This situation, which is very common
in a multi-ethnic society like ours, poses the ques-
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tion whether public health promotion messages should
respect or indeed challenge cultural norms that appear
to clash with Western values or even with human rights.
There is no straightforward answer. The point is that
things should not be taken for granted, and a culture
sensitive ethical analysis should be applied to each
phase of the communication activity, with imaginative
thinking, open to different ethical approaches, because
communication interventions that are sensitive to eth-
ical and cultural concerns are more likely to be better
executed and to be trusted by intended populations.
An integral constituent of the discipline of public health
ethics is � professional ethics which concerns the ethi-
cal dimensions of a specific profession. More and more,
the professional ethics of different countries conform to
universally accepted values. This may give the appar-
ent impression that some values and ethical concerns
transcend culture; “apparent” because while there may
be common ethical concerns between cultures, the cul-
tural context of the underlying values may create very
different meanings and result in different practices. In
the case of health professionals, for example, the values
and ethical concerns embraced by members from differ-
ent cultures make reference to competence, respect for
the patient as a person (� respect for persons), respon-
sibility (to the patient, family, physician and institu-
tion/employer), relationship and connection, the impor-
tance of the family, caring, good death, comfort, truth-
telling, understanding the patient/situation, etc.; howev-
er, although these ethical concerns are common to var-
ious cultures, the related � background meanings and
consequent actions are often different between these
cultures.
What then when cultures mix? In increasingly multi-
ethnic populations, diversity has only highlighted the
role of culture in defining health needs, appropriate ser-
vices, and even, at the individual level, in influencing
appropriate diagnosis and treatment. As a consequence,
� cultural competence and related education are recom-
mended in order to improve public health professionals’
recognition and understanding of the importance of cul-
ture in health-related activities and the history, beliefs,
values, and practices of members of the specific com-
munities they serve.
It is important to point out that as individuals, how-
ever secure we feel in our own cultures, we all live
within a worldwide pluralistic society with people from
diverse cultures. It is necessary to respect and, at least

try to, understand the values of these different cultures,
even if we do not share them; we must all learn to find
some common ground and some shared ideas so that we
can communicate with one another; the values of one
single culture, religion or ethical perspective, cannot be
just imposed on everyone, it is imperative that we find
common acceptable values despite our diversities.
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Ethics in End-Stage Disease

� Ethics in Palliative Medicine

Ethics and Hospice

� Ethics in Palliative Medicine

Ethics in Palliative Medicine

Synonyms

Ethics in end-stage disease; Ethics and hospice

Definition

From the ethical point of view patients with advanced
chronic diseases should receive palliative care well
before the point they are near to death (WHO, 2006).
They should be supported with information, education
and counseling about their diagnosis and the actual and
future stages of their diseases. As patients with life-
threatening diseases are now living longer and as they
are getting more complex treatment, palliative care-
givers have to develop new models of practice and
a flexibility of attitude to be able to cater to individu-
al needs. Thus, ethically, palliative medicine demands
both physical and psychological support from the time
of diagnosis of the incurable disease through to its ter-
minal stage. The patient’s autonomy and freedom of
choice has to be respected. In palliative care the focus
is directed to quality of life, which means there has to
be good symptom control. In palliative medicine it is
our moral, legal and professional duty to help patients
achieve understanding, so that they have a clear idea
of the options available and are able to give consent to
examinations and therapies.

Ethics and Religious Aspects

URSULA WINKLER

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
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Synonyms

Meaning; “Arising from habit”; Morality

Definition

Ethics forms one of the main aspects of � philoso-
phy. It provides criteria for good and bad behavior and
makes judgment on those motives with resulting conse-
quences.
The principle of reason forms the main standpoint on
which ethics, as a philosophical discipline, is based.
It differs from the classical understanding of � theo-
logical ethics in that it embraces the moral principles in
God’s Will and its belief in the prophecy used in God’s
name at the forefront.
A single definition of � religion does not exist. It
influences human thought and behavior. It also affects
human values, which, due to varying cultures and their
historical backgrounds, differ from one another.

Basic Characteristics

History

Ethics became a philosophical discipline under � Aris-
toteles (384–322 BC) but ethics had been at the center
of philosophical thinking since the time of � Socrates
(469–399 BC).
For Aristoteles, understanding of the term ethics re-
quired the scientific study of human customs and prac-
tices, and their moral standing and beliefs. He deter-
mined that ethics as a philosophical discipline should
encompass the whole of human behavior, the meaning
of which needed to be defined by utilizing philosophi-
cal terms to provide a normative value that, through this
method, could be applied practically based on the detail
provided.

General

Many of the earlier religions based well being and liv-
ing together on specific ethical terms, their values of



E

Ethics and Religious Aspects 405

which still exist today. This system included beliefs in
what was right or wrong, good or bad, and how mem-
bers of specific religions were to behave and conduct
their affairs.
Through historical development, these beliefs are to be
found in most other religions, which have similar prin-
ciples with religious obligations. These should provide
for a friendly relationship between various religions
that share common goals and should have a positive
influence on � society and � politics.
As in all worldly affairs, there is in religion a conflict
between theoretical claims and their practical applica-
tion. Whilst misunderstanding (misuse of political pow-
er) during the middle ages and earlier modern times was
based on religious grounds by society, today there is an
obvious trend away from this approach.
Sometimes, fundamentalism may lead to the formation
of pseudo religious groups and their desire to carry
out � terrorist activities. These brutal actions (crusade,
witch-hunt, and persecution of the Jews) and � reli-
gious wars in the name of God have brought about the
breakdown of religious ethical norms.

Ethics (Monotheism Religion)

The view of western society’s philosophy with regard
to ethics is based on the � hebrew bible (old and � new
testament). � Judaism and � christianity share the same
ethical terms with regards to their thoughts about the
end of this life period. During their present life, believ-
ers obey rules decreed by God in order that they may
receive, at some future time, a just reward for their
endeavors.
Christian ethics are grounded in three virtues: Grace,
Compassion, and � forgiveness. All � moral guidelines
found in the New Testament follow one of these God-
given instructions e. g. “Love thy neighbor as thy self.”
� Augustine provided just two aspects of ethics, which
became enriched through his philosophical renderings.
Later, church principals took on those aspects. It was
not until the middle ages that there came a strict sepa-
ration between Ethical and Moral � theological issues.
The earlier works by Aristoteles won favor in the
deliberations of � Albert Magnus and � Thomas
Aquinas. In his writings on the “Summa contra Gen-
tiles”, Thomas Aquinas treats the whole of the issue of
ethics in a purely philosophical context. Even today,
his works provide a never-ending source of informa-

tion to philosophers and theologists of the Catholic
faith.
Jewish ethics take on a middle stance between Jew-
ish and traditional western philosophy. Similar to oth-
er forms of theology and religious ethics, the Jewish
stance confines itself mainly to questions and answers
regarding matters of a moral nature. The ethics of the
Islamic faith deals strictly with the Commandments as
laid down in the book of � koran. The collective respon-
sibility for good and bad is of the utmost importance.
The monotheistic religions have different beliefs con-
cerning birth, death, and self-determination. For Chris-
tians, life begins with siring; i. e. within the moment
that egg and spermatozoon unite. Death is a point in
time that is determined by God himself; it cannot be
determined by man without man becoming guilty.
In the Jewish religion, life begins with the first breath.
This explains the position of Jewish scientists con-
cerning stem cell research and its legality. Life’s end
is determined by God as it is in Christianity and the
human being has no right to foil God’s plans.
Muslims believe that the moment of insemination is the
beginning of life, as Christians do. In contrast to Chris-
tianity and Jewry, ending your life in order to defend
your religion is desired and will be rewarded in the
afterlife by a thousand virgins.

Ethics (Asian Religion)

The religious faiths of � buddhism, � hinduism and
perhaps � daoism also demand their followers to base
their activities on ethical principles; for example, the
overcoming of hate, greed, untruth, or uncontrolled vio-
lence. The rules were formed on a worldly premise
based on cosmological reasoning. Transgression of the
rules was only marginally sanctioned by the religious
community. In the main, such transgression would have
a negative consequence for the individual at a later time.

Ethics (Early Modern Times)

Since the beginning of this period, questions on � evo-
lution or ethical matters no longer remained the domain
of religion. They also became the responsibility of both
the � natural science and � humanity bodies. This
development (� secularization) occurred alongside the
� industrial revolution during which economic, social,
and cultural changes and changes in the justice system
were being undertaken.
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The slogan “God is dead”, made by � Friedrich Niet-
zsche, resulted in the decline in ethical standards. This
became evident in everyday life, in that individuals
chose free expression on the premise that in the absence
of God, everything is permitted.
In the late nineteenth century and during the whole of
the twentieth century, Christianity within Europe lost its
influence in social and political issues. There was a gen-
eral decline in people attending churches, synagogues,
and other forms of religious establishments. This trend
was notable in England, France, and Germany alike.
This occurred despite the fact that churches were in the
public domain and available to all. However, since the
beginning of the previous century and on a parallel with
Fundamentalism, there has become a much deeper and
knowledgeable involvement in church life, particularly
by ‘laymen’ and groups of young people in search of
the ‘sin of life’, seen through religious � tradition or by
choice in the development of newly formed religious
groups. In part, but beyond the boundaries of Europe,
religion is showing an increase in popularity. For exam-
ple, China’s religion has an estimated one million sup-
porters, having been subjected to strict stately controls
for centuries (� atheism).

Conclusion

Ethics is the contemplation of philosophical morals.
The way in which we live is more important than the
moral judgment made when dealing with our daily
affairs, either good or bad. All � christians should con-
duct themselves in the interest of their � neighbor and
not from the standpoint of seeking personal gain for
later reward. Their conduct should reflect the need for
brotherly love, without prejudice towards others. Does
the bible provide the foundation for ethics today? The
bible provides a source of information of both a spiri-
tual nature and on matters associated with our everyday
affairs. It reminds us constantly of the way we should
live. In the bible, one finds the answers to the mean-
ing of ethics; how we should deal with our affairs. This
is independent of any individual spiritual needs. In the
Ten Commandments, we find, through Jesus Christ, the
method in which we should behave and conduct our-
selves. These Commandments were formed by dedicat-
ed people who also demonstrated a form of ‘spiritual
love’ towards their fellow men; therefore, they should
not be seen as just an alphabetical list. According to

� Luther, the benefit to others is through the sinful man-
ner in which we behave in our dealings with them.
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Ethnic

Synonyms

Indigenous; Native; National; Traditional

Definition

Term refers to a member of a particular � ethnic group,
especially one who maintains the language or customs
of the group.

Ethnic Affiliation

Synonyms

Ethnic association

Definition

Ethnic affiliation refers to individuals’ assertions about
their own group membership, and the character of that
group as defined by its members. It focuses on how peo-
ple develop their own feelings of � ethnic identity.

Ethnic Association

� Ethnic Affiliation

Ethnic Group

Synonyms

Nation

Definition

An ethnic group is a segment of a population within
a society whose members identify with each other and
share common descent, attitudes and behavior, as well
as cultural and physical characteristics, and who per-
ceive themselves as a distinct group. Ethnic group may
be considered as a cultural community. Recognition by
others as well as specific name for the group contribute
to definition.

Cross-References

� National Identity

Ethnic Groups

� Indigenous Health Care Services
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Synonyms

Ethnicity; Cultural identity

Definition

� Ethnicity is a complex construct that involves biol-
ogy, but may also involve history, cultural orientation
and practice, language, religion, and “lifestyle”, all of
which may affect health.

Basic Characteristics

Ethnicity

� Ethnicity is a complex construct that involves biolo-
gy, but may also involve history, cultural orientation and
practice, language, religion, and “lifestyle”, all of which
may affect health (Durie 1995). It differs from the con-
cept of “� race” which has been commonly defined in
terms of biological differences between groups which
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are assumed to be genetic (Pearce et al. 2004). Howev-
er, human races are not and never were ‘pure’ (Temple-
ton 1999), and broad ‘continental’ groupings of ‘races’
explain little in terms of the overall genetic variation
of humanity. This is not to say that there are no genet-
ic differences between “races”, but very few differences
have been found which directly relate to health (Cooper
2003). Those that have been demonstrated are usually
not absolute; rather, they involve differences in the per-
centage of people that have particular gene types. Fur-
thermore, most known genetic variants that are health-
related are random mutations in sub-populations, or
result from regional selection, and are not related to
continental race (Cooper 2003).
The change from ‘race’ as a research variable to that
of ‘ethnicity’ (Durie 1995) has been explained as
being as much about a closer alignment with social
reality through recognizing a person’s right to self-
identify (Robson and Reid 2001) as it is with realizing
the limited scientific credibility of the term ‘race’ (Jenk-
ins 1977). The strength of ‘ethnic identity’ as a social
construct is in its ability to accommodate change – it
reflects a fluidity in how people see themselves or are
‘seen’ which may change over time. However, it is also
recognized that identity is not entirely self-constructed
and that:
“Individual decisions about who we are and our
lifestyle choices, while appearing to be unbounded
and therefore, solely a consequence of agency, are, in
reality, made within social constraints” (Karlsen and
Nazroo 2002, p 4).
Social structures, internal and external factors, nation-
al (� nation) and international movements (� national
identity), have all influenced the consideration of eth-
nicity as identity which has also come to have important
connotations in terms of the political process of � eth-
nic affiliation (Karlsen and Nazroo 2002). This has def-
initely been a feature of indigenous calls for self-deter-
mination and recognition of indigenous rights.

Ethnicity and Health

The fact that racial categorization based on genetic
criteria is inaccurate and misleading (Schwartz 2001),
does not change the historical reality of the effects of
colonization on indigenous/First Nations peoples, nor
the realities of indigenous health today. It does however
change our interpretation of the causes of high mortality

and morbidity in indigenous peoples, which primarily
involve issues of ethnicity, rather than of race or genet-
ics.
For example, the European colonization of the Pacif-
ic and the Americas after 1492 saw indigenous popu-
lations decimated by imported communicable diseases
(Foliaki and Pearce 2003). In the Pacific indigenous
people experienced high mortality from imported infec-
tious diseases mainly when their land was taken, thus
disrupting their economic base, food supply and social
networks. When land was not taken in large amounts by
European settlers the death rate was relatively low.
Access to health care is also of major importance
for � ethnic differences in health. A recent editori-
al (Ibrahim et al. 2003) argued that issues of access to
care involve a complex mix of cultural factors and indi-
vidual preferences of patients, characteristics and prac-
tices of health care professionals (e. g. racism, stereo-
typing, bias, discrimination, and lack of cultural safety),
and the system of delivery of health care (e. g. compo-
sition of the workforce, location of facilities, costs of
access) and involvement of different � ethnic groups
in shaping health policy and allocation of resources.
It argued that “racial and ethnic disparities in health
and health care are rooted in historic socioeconomic
inequalities that persist today.” Thus “race” may be
more important in terms of the perceptions of health
care workers, rather than in terms of the underlying dis-
ease aetiology.

Conclusions

In the past race has often been evoked as an explana-
tion for health inequalities and in particular, as a reason
for the greater incidence of disease and illness among
ethnic minorities (or majorities in the case of colonial
societies such as South Africa, Zimbabwe and Mex-
ico). At its most basic and popular form it has been
expressed as a kind of social-Darwinism. It was seen as
inevitable that “weaker” races would die out following
contact with “fitter more advanced” peoples. Assump-
tions about the importance of biological race as a risk
factor for disease have in some instances been strength-
ened by the recent emphasis on genetic determinants of
disease, despite the evidence that racial categorization
based on genetic criteria is inaccurate and misleading.
The concept of ethnicity avoids some of the most trou-
bling and dangerous pitfalls of the use of the outdated
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concept of race; in particular, “race” is a biologically-
based concept, whereas the concept of “ethnicity” is
much broader. This concept has increasing meaning in
the international context particularly in terms of recog-
nizing peoples right to self-identify. Barriers to health
care may make an important contribution to ethnic dif-
ferences in health in which the structure and delivery of
health care and specific government policies play a cru-
cial role.
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Ethnicity

Synonyms

Ethnic identity; Cultural identity; Cultural ethnicity

Definition

Concept of ethnicity refers to a shared cultural identi-
ty that has a range of distinctive behavioral and pos-
sibly linguistic features, passed on through socializa-
tion from one generation to another. Focus is upon the
connection to a perceived shared past and cultural traits
(such as language, religion, etc.). This term may be con-
fused with “� race”. Many regard ethnicity as it is natu-
rally determined. However, there are no distinct bound-
aries, cultural or geographic, that mark the limits of
� ethnic groups.

Cross-References

� Ethnic Identity

Ethnocentric Strategy

� Ethnocentrism

Ethnocentrism

Synonyms

Ethnocentric strategy

Definition

Ethnocentrism is a bias based on the assumption that
one’s own culture is superior to other cultures. Oth-
er cultures are seen as inferior and as sources of (all)
problems. Ethnocentrism is a rather common pattern.
The ‘ethnocentric strategy’ – even in migrant health
care – combines two features. On the one hand, diver-
sity is limited by restricting access, and, on the other
hand, diversity is reduced by forced cultural assimila-
tion. The idea of cultural superiority thereby ignores
the possibilities to reflect one’s own cultural assump-
tions and to manage cultural difference in a construc-
tive way – based on a culture relativistic position and
perspective. ‘Ethnocentrism’ is derived from the Greek
term ‘ethnos’, which means people or culture (compare
� parochialism).
It also means considering that our own patterns for
behavior are “normal”, while describing people from
another culture as “different”, “strange”, “weird”,
“primitive” – as already mentioned – it reveals an
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underlying attitude in us that our own culture is superi-
or, more advanced and preferable; it is not just different,
but better.

Ethnology

� Culture

Ethnomedicine

� Indigenous Health Care Services

Etiological Factor

� Risk Factors and High Risk Groups

Etiology

Definition

The word etiology is derived from a Greek word which
means “pertaining to causes”. It is used in different
fields. In medicine it refers to causes of a disease.

Eugenics

Definition

Eugenics is included among primary prevention mea-
sures (� prevention, primary). It applies to making
childbearing decisions on the basis of genetic informa-
tion. It can be also part of a pre-marriage counseling
program.

EU Legislation and the Delivery
of Services to Patients

Definition

The European Community has not yet adopted any spe-
cific legislation on health care delivery issues, but has
developed a system for the coordination of national
social security systems – regulations EC No. 1408/71
and 574/72. These regulations allow for reimburse-
ment of costs for certain types of cross-border care.

Patients can also obtain prior authorization to obtain
medical treatment in another Member State. Many
issues remain unsolved considering free movement of
patients: the reimbursement of health care costs, autho-
rization for care abroad, assurance of quality of health
care and guarantees for medical devices, and legal lia-
bility across borders. The assurance of quality of health
services is of prime importance, including clinical stan-
dards and protocols, accreditation of professionals to
similar standards, and accreditation of health institu-
tions.

EUnetHTA Project

Definition

The project “European Network for Health Technology
Assessment”, supported by the European Commission,
was started in January 2006. In the project, 27 Euro-
pean countries are represented by 36 HTA institutions.
EUnetHTA is the successor of the � ECHTA/ECAHI
project with a new, further-developed objective. The
three-year-project should lay the basis for the systemat-
ic exchange of information in the European setting and
there shall be a stable European network in excess of
the project period.

EUPHA

Definition

The European Public Health Association (EUPHA) is
an umbrella organization for public health associations
in Europe. EUPHA was founded in 1992. EUPHA is an
international, multidisciplinary, scientific organization,
bringing together around 12 000 public health experts
for professional exchange and collaboration through-
out Europe. The organization encourage to a multidis-
ciplinary approach to public health.

EUR-ASSESS

Definition

In the early 1990s, discussion between members of
a group of European HTA agency heads culminated
in a decision to submit an application to the EU’s
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BIOMED Programme DGXII for funding for a project
aimed at promoting coordination of HTA in Europe.
Following an unsuccessful bid in 1992, a successful
application was made in 1993, which led to the project
on Coordination and Development of Health Care Tech-
nology Assessment in Europe (EUR-ASSESS). The
aims of EUR-ASSESS, funded between 1994 and 1997,
were to improve methods of priority setting, to develop
and formulate HTA methodologies, to ensure that effec-
tive dissemination strategies were being used through-
out European agencies, and to improve decision making
by stimulating wider use of technology assessments.

European Community Health Indicators
(ECHI)

Definition

The general strategy and approach on � health indi-
cators – the European Community Health Indicators
(ECHI) projects – is conducted under the Health Mon-
itoring Programme of the European Commission. The
ECHI-1 and ECHI-2 projects have developed a compre-
hensive list of indicators, including approximately 400
items/indicators by March 2003. The aim of the projects
was to serve as a basis for the European health informa-
tion and knowledge system. The information on health
that should be collected includes health-related behav-
ior of the population (e. g. data on lifestyles and other
health determinants); diseases (e. g. incidence and ways
to monitor chronic, major, and rare diseases); and health
systems (e. g. indicators on access to care, on quality of
the care provided, on human resources, and on financial
viability of health care systems).

Eustress

Definition

Eustress is a healthy or positive form of � stress. The
demand and the available resources of the affected per-
son are equivalent.

Euthanasia

Synonyms

Intentional killing; Medicide

Definition

Euthanasia is defined as the intentional killing by act
or omission of a dependent human being for his or her
alleged benefit. One has to differentiate:
Voluntary euthanasia: When the person killed has
requested to be killed. Non-voluntary euthanasia:
When the person killed made no request and gave no
consent.
Involuntary euthanasia: When the person killed made
an expressed wish to the contrary. Assisted suicide:
Someone provides individuals with the information,
guidance, and means to take their own lives with the
intention that they will be used for this purpose. When it
is a doctor who helps another person to kill themselves
it is called “physician assisted suicide.” Euthanasia by
action: Intentionally causing a person’s death by per-
forming an action such as giving a lethal injection.
Euthanasia by omission: Intentionally causing death
by not providing necessary and ordinary (usual and cus-
tomary) care or food and water.
Justifications given for euthanasia are that no one
should have to suffer unbearable pain, that one has the
right to commit suicide and that people should not be
forced to stay alive if they do not wish to do so (http://
www.euthanasia.com/definitions.html).

Evaluation

Synonyms

Assessment

Definition

Evaluation is the systematic determination of merit,
worth, and significance of something or someone. It is
a process that involves assessing the relevance, effec-
tiveness, and impact of activities in the light of their
objectives. As defined by the American Evaluation
Association, evaluation involves assessing the strengths
and weaknesses of programs, policies, personnel, prod-
ucts, and organizations to improve their effectiveness.
Evaluation is the systematic collection and analysis
of data needed to make decisions. Process evalua-
tions describe and assess program materials and activi-
ties, while outcome evaluations study the immediate or
direct effects of the program on participants.

http://www.euthanasia.com/definitions.html
http://www.euthanasia.com/definitions.html
http://www.evaluationwiki.org/wiki/index.php/American_Evaluation_Association_%28AEA%29
http://www.evaluationwiki.org/wiki/index.php/American_Evaluation_Association_%28AEA%29
http://www.evaluationwiki.org/wiki/index.php/American_Evaluation_Association_%28AEA%29
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Synonyms

Assessment; Appraisal; Estimation; Quantification;
Audit; Controlling; Revision

Definition

Evaluation has several distinguishing characteristics
relating to focus, methodology, and function. Evalua-
tion assesses the effectiveness of an ongoing program
in achieving its objectives, relies on the standards of
project design to distinguish a program’s effects from
those of other forces, and aims at program improvement
through a modification of current operations. Evalua-
tion with regard to health promotion evaluation is an
assessment of the extent to which health promotion
actions achieve a valued outcome (WHO 1998).

Basic Characteristics

General

Evaluation is based on the methodology of the social
and economic sciences. By definition, evaluation is the
systematic examination of benefit and value of objects,
e. g. programs (� summative evaluation), projects,
products (� summative evaluation), measures, organi-
zations or political issues.
� Health promotion outcomes, conclusions or recom-
mendations are also validated based on qualitative and
quantitative empirical data. The term evaluation has its
origin in Latin (“evaluare”) and means “be strong.”
Evaluation elements play a significant role in � quality
assurance, � quality management and objective assess-
ment in the context of health promotion interventions.

Evaluation aims at improving strategies as well as pro-
viding measurements to give assistance in reaching
decision about the prolongation and course of projects.
Furthermore, evaluation is directed towards measuring
project outcomes.
In relation to health promotion, evaluation contributes
to both the course of projects (implementation of
empowerment or participation) and providing results at
the end of projects. It is a basic element of � quality
assurance and contributes to the success of a health pro-
motion intervention which means that evaluation is an
essential part of each intervention. Surveillance of goal
attainment, formulation of reachable and observable
goals, and identification of target groups, documenta-
tion, legitimization and improvement in the course of
projects are fundamental elements. Evaluation increas-
es the understanding of the causes of success or failure
of a project and validates intervention ideas. Planning
of an intervention and evaluation of a project are close-
ly and mutually connected.
In relation to health promotion intervention, the follow-
ing main evaluation criteria are needed for measuring
the outcome as well as the quality of a project:
• Criteria of acceptance – Did the intervention reach

the target group and how was the behavior changed?
• Criteria of learning process – How do the partici-

pants understand the intervention and how do they
reflect it?

• Criteria of transfer – How was the behavior influ-
enced by the intervention?

• Criteria of outcome – How can the changes in health
behavior of the participants be measured?

Evaluations of health promotion activities may be par-
ticipatory, involving all those with a vested interest in
the initiative; interdisciplinary, involving a variety of
disciplinary perspectives; integrated, incorporated into
all stages of the development and implementation of
the health promotion initiative; and enhancing, helping
build the capacity of individuals, communities, orga-
nizations and governments to address important health
problems (WHO 1998).

Types of Evaluation Models

Evaluation is methodologically diverse using both qual-
itative and quantitative methods, including case studies,
survey research, statistical analysis, and model build-
ing amongst others. It is estimated that more than 100
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approaches of evaluation measures exist. In the follow-
ing an overview of the most important evaluation types
is provided.
The classification of evaluation types depends on their
use in different stages of a project. Evaluation can be
relevant for assessing context, (prerequisites), structure
and process and outcome of a project (� formative eval-
uation, � summative evaluation, � transfer evaluation,
� impact evaluation). Evaluation measures can also be
classified according to who evaluates the project, i. e.
the initiators or external institutions. Great benefit can
be derived from evaluating both the process and the
results. Which process and outcome related evaluation
measures are used depends on the type of methodology,
organization models and the role of the � evaluators in
the research context. A range of well-known methods
are used for obtaining data throughout the course of
projects and assessing project outcomes by evaluation
measures: for example, structured questioning, ques-
tionnaires, observations as well as analysis of project
material are carried out, aided by systematic procedural
methods and documentation.
In an evaluation, data are systematically organized and
documented in order to reconstruct and review the
project procedure and results. Internal and external data
sources are available for this kind of evaluation mea-
sure. Internal evaluation involves implementation as
well as observation and documentation of project activ-
ity. Close involvement with the project being exam-
ined can be an advantage in internal evaluation; the fac-
tors which are influencing the project’s course are well
known. However, closeness might also be detrimental
as objective evaluation may be impaired. This disad-
vantage is eliminated in external evaluation and, hence,
a higher legitimacy may be achieved for the evaluation
outcomes if this method is adopted.
Further evaluation models are subdivided with regard to
their experimental character. Experimental evaluation
models evaluate the effect of an intervention by com-
paring the results of two groups in their achievement of
a certain number of defined target variables; an exper-
imental intervention group’s results are compared with
a non intervention group’s results. The results measure
the absolute effects between these two groups. Analy-
sis includes comparison of data by the means of statis-
tical testing procedures and comparison with regard to
time. Aspects of confounder and bias have to be consid-
ered and improbabilities excluded using standardized

measuring instruments. This action is also called goal
attainment and describes rational and purposeful imple-
mentation of standardized instrumentation. In conclu-
sion, the following basic questions have to be consid-
ered in the preparation of planning a health promotion
project:
• Program attainment – Does the activity reach the tar-

get group?
• Participant satisfaction – Are participants satisfied

with the activity?
• Program activities – Has the activity been success-

fully implemented?
• Performance of materials and other components –

Are the materials and components of the activity of
good quality?

• Ongoing quality improvement – What can be
changed in order to improve the quality of the activ-
ity?

Cross-References

� Evaluator
� Formative Evaluation
� Health Promotion Outcomes
� Impact Evaluation
� Quality
� Quality Assurance
� Quality Management
� Summative Evaluation
� Translation
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Evaluator

Definition

Specification of � quality criteria, determination of
quality standards, investigations empirical data and the
decision on the quality of an intervention as well as
acceptance of measures belong to the scope of evalu-
ators’ work.

Event

Synonyms

Event; Outcome; Dependent variable; Response

Definition

An event or outcome (typically the patient state at a giv-
en point in time) is chosen to be assessed to ascer-
tain whether an intervention is effective. The endpoints
should be sensitive to treatment effects and be clini-
cally relevant. The primary outcome variable or end-
point is a measure capable of providing the best evi-
dence directly related to the primary objective of the tri-
al. It is important that the primary outcome variable be
measured without bias in a reliable manner using val-
idated instruments with adequate sensitivity to detect
a real change in each patient’s health status. A surrogate
endpoint can be used in situations in which short-term
measures of response to treatment may provide reliable
indicators of long-term patient outcome. With respon-
der or threshold analyses, we can re-express continu-
ous or ordinal variables into categorical or dichotomous
response variables. Secondary outcomes are either sup-
portive measures to help interpret the primary results,
or response variables related to secondary objectives
or hypotheses. In recent years, clinical evaluation has
included more complex experimental designs and used
multiple response variables or multiple endpoints.

Evidence

Definition

In scientific research, evidence is accumulated through
observations of phenomena that occur in the natural
world, or which are created as experiments in a labora-
tory. Scientific evidence is evidence that serves to either
support or counter a scientific theorem or hypothesis.

Evidence-Based

Definition

Diagnostic or therapeutic procedures are based on esti-
mates of the risks of benefit and harm derived from pop-
ulation based high-quality research.

Evidence-Based Clinical
Practice/Healthcare/Practice

� Evidence Based Medicine

Evidence Based Medicine
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Synonyms

Evidence-based clinical practice/healthcare/practice

Definition

There are a number of definitions of Evidence-Based
Medicine/Healthcare/Practice. According to the Centre
for Evidence-Based Medicine (CEBM.net), the follow-
ing definitions are among the most commonly cited:
Evidence-Based Medicine (EBM) according to the stan-
dard definition is “the conscientious, explicit, and judi-
cious use of current best � evidence in making deci-
sions about the care of individual patients” (Sackett et
al. 1996).
Evidence-Based Clinical Practice (EBCP) is “an
approach to decision making in which the clinician
uses the best evidence available, in consultation with
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the patient, to decide upon the option which suits that
patient best” (Muir 1997).
Evidence-Based Healthcare (EBHC) is “the conscien-
tious, explicit, and judicious use of the current best evi-
dence to make a decision about the care of patients”
(Marwick 1997).
Evidence-Based Practice (EBP) is “an approach to
health care wherein health professionals use the best
evidence possible, i. e. the most appropriate informa-
tion available, to make clinical decisions for individual
patients” (McKibbon 1998).

Basic Characteristics

Responding to the limitations of traditional expert rec-
ommendations that act as a guide to clinical practice,
evidence-based medicine has presented a � paradigm
shift in the way clinicians learn and practice medicine.
The practice of EBM calls for the integration of indi-
vidual clinical expertise with the best available external
evidence from systematic research. Individual clinical
expertise is the proficiency and judgment that individ-
ual clinicians acquire through clinical experience and
clinical practice. The best available external evidence
is derived from clinically relevant research. Good doc-
tors use both individual clinical expertise and the best
available external evidence (Sackett et al 1996).
The concept of � number needed to treat (NNT) has
increasingly become part of EBM. NNT is a numerical
indicator of the effectiveness of a therapy.
The purposes of EBM are as follows:
• Keeping skills up to date (EBM provides clinicians

with the tools they need to find important new medi-
cal research quickly and easily.);

• Saving time (Computer indexes to the medical liter-
ature such as MEDLINE allow clinicians to do com-
puter searches for the information they need quickly
and easy.);

• Saving lives (A detailed and exact knowledge of
the outcomes of different treatments, derived from
research, can often save lives.);

• Supplementing clinical judgment (The computer
only gives one of many elements that will enter
into clinical decision – information about how oth-
er patients in similar situations have responded. It is
up to the clinician to judge how applicable that infor-
mation is to their patient and to decide on a course
of action.).

History of EBM

Because of the scientific basis of medical research,
evidence-based medical practice has been around for
centuries. In the 1970s an astute British epidemiologist,
Archie Cochrane, who is best known for his influential
book ‘Effectiveness and Efficiency: Random Reflection
on Health Services’, stressed the importance of using
evidence from � randomized clinical trials (RCTs),
because these were likely to provide much more reli-
able information than other sources of evidence. His
challenge led to the establishment of an internation-
al collaboration to develop the Oxford Database of
Perinatal Trials in the 1980s. The explicit application
of evidence, as EBM, to problem solving in clinical
medicine began simultaneously in the late 1980s at
McMaster University in Canada and at Oxford Uni-
versity in the United Kingdom. The term “evidence-
based medicine” first appeared in the medical literature
in 1992 in a paper published in JAMA by the Evidence-
Based Medicine Working Group (Gyatt et al. 1992).
In the same year, the Cochrane Centre in Oxford was
opened, and in response to Archie Cochrane’s call for
systematic and up to date reviews of all healthcare relat-
ed RCTs, the � Cochrane Collaboration was developed
in 1993 (Mayer 2004).

Steps in Practicing EBM

There are five steps in the process of EBM that practic-
ing clinicians should take:
1. Convert the information need into answerable clini-

cal questions – PICO, which stands for:
Patient (population or clinical problem of interest);
Intervention (exposure, test, or treatment);
Comparison (what you think the intervention is bet-
ter or worse than); and
Outcome of interest (ideally, the one of interest to
the patient).

2. Search the medical literature and find the best evi-
dence with which to answer these questions.

3 Perform a � critical appraisal of the evidence found
for its validity (how close the evidence is to the
truth) and its usefulness (how the results will help
in caring for patient), by using one of eight pub-
lished EBM guidelines (therapy, diagnostic testing,
overview, prognosis, causation/harm, clinical mea-
surement, quality of care, and economic evaluation)
(� EBM Literature Guides).
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4. Integrate the results of this appraisal with clinical
expertise and apply the results in clinical practice,
with an understanding of the patient context and val-
ues.

5. Evaluate (� evaluation) the performance after apply-
ing the evidence to practice.

In summary, evidence-based practice requires clinical
expertise, common sense, understanding of the circum-
stances and values of the patient, and judicious applica-
tion of the best available evidence.

Hierarchies of Evidence

The key idea of EBM is a “hierarchy of evidence”.
There are several published hierarchies for classifica-
tion of research studies.
There are systems that grade studies by their over-
all quality, such as the following system developed by
� U.S. Preventive Services Task Force, which is the
hierarchy that is the basis of the current grading scheme
for clinical studies (Haris et al. 2001).
• Category I: Evidence from at least one properly

designed randomized controlled trial.
• Category II-1: Evidence from well-designed con-

trolled trials without randomization.
• Category II-2: Evidence from well-designed cohort

or case-control analytic studies, preferably from
more than one center or research group.

• Category II-3: Evidence from multiple times series
with or without intervention or dramatic results in
uncontrolled experiments such as the results of the
introduction of penicillin treatment in the 1940s.

• Category III: Opinions of respected authorities,
based on clinical experience, descriptive studies and
case reports, or reports of expert committees.

Another classification scheme, developed at the � Cen-
tre for Evidence-Based Medicine at Oxford Universi-
ty, uses levels A through D to designate the strength of
the evidence, where Grade A is the strongest evidence
and grade D the weakest. These levels of evidence are
cataloged for articles regarding therapy or prevention,
etiology or harm, prognosis, diagnosis, decisions, and
economic analysis (Mayer 2004).

Criticism of EBM

Commonly cited limitations of EBM are as follows:
• Shortage of coherent, consistent scientific evidence;

• Difficulties in applying evidence to the care of indi-
vidual patients;

• Barriers to the practice of high-quality medicine;
• The need to develop new skills;
• Limited time and resources; and
• Paucity of evidence that EBM “works”.
The first three limitations outlined here are not unique
to EBM but are universally encountered in the practice
of medicine.
EBM, like other models of care, has limitations, and
further innovation and study are required to resolve the
issues raised by its critics. In particular, efforts need to
be directed toward improving clinicians’ access to evi-
dence at the point of care; developing better methods
of describing evidence to patients in order to facilitate
shared decision-making; and conducting studies to test
whether and how EBM affects the processes of care and
patient outcomes (Straus and McAlister 2000).

Cross-References

� Centre for Evidence-Based Medicine
� Cochrane Collaboration
� Critical Appraisal
� EBM Literature Guides
� Evaluation
� Evidence
� Number Needed to Treat (NNT)
� Paradigm Shift
� Randomized Clinical Trials
� U.S. Preventive Services Task Force
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Definition

Evidence-based medicine (EBM) applies scientific
methods to medical practice. According to the father
of EBM, � Sackett, David: “Evidence-based medicine
is the conscientious, explicit and judicious use of cur-
rent best evidence in making decisions about the care of
individual patients.” In 2000, Sackett corrected his own
definition to state that EBM is “the integration of best
research evidence with clinical expertise and patient
values”, because he saw that there is some fear that
evidence-based medicine will be hijacked and misused
by purchasers and managers to cut the costs of health
care.

Basic Characteristics

Overview

EBM uses techniques from science and � statistics,
such as various types of clinical and � non-clinical tri-
als, � meta-analysis of scientific literature, and � risk-
benefit analysis, etc. It aims for the ideal that healthcare
professionals should make “conscientious, explicit, and
judicious use of current best evidence” in their everyday
practice. Generally, there are two main areas of EBM.
The first aim is to treat individual patients with acute
or chronic pathologies by treatments supported by the
most scientifically valid medical literature. Thus, medi-
cal practitioners would select treatment options for spe-
cific cases based on the best research available for each
patient they treat. The second area is the systematic

analysis of medical literature to evaluate the best stud-
ies on given topics. This process can be very human-
centered or highly technical using computer programs
and information techniques such as � data mining.

History

Although testing medical interventions for � effica-
cy and � effectiveness has been carried out for many
decades, it was only at the end of the 20th century
that this effort evolved to impact on the fields of health
care and policy. The work of Professor � Cochrane,
a Scottish epidemiologist, caused increasing acceptance
of the concepts behind evidence-based practice. The
explicit methodologies used to determine “best evi-
dence” were mainly established by David Sackett. The
term “evidence-based medicine” first appeared in the
medical literature in 1992, in a paper by Guyatt et al.

Qualification of Evidence

In evidence-based medicine, different types of clinical
evidence are categorized, compared to earlier approach-
es to systematize evidence, and ranked (see list below).
This ranking refers to the grade of absence of vari-
ous � biases that beset medical research. The strongest
evidence for therapeutic interventions is provided by
randomized, double-blind, � placebo-controlled trials
involving a well defined, homogeneous patient popula-
tion and medical condition. In contrast, cohort studies,
case-control studies, case reports, and even expert opin-
ions have lower scientific value. Practicing evidence-
based medicine implies not only clinical expertise, but
expertise in retrieving, interpreting, and applying the
results of scientific studies, and in communicating the
risks and benefits of different courses of action to
patients or, in the context of health technology assess-
ment, to policy makers.
The concept of � number needed to treat (NNT) has
increasingly become part of evidence-based medicine
(McQuay and Moore 1997). The NNT is a numeri-
cal indicator of the effectiveness of a defined therapy.
For example, an NNT of 10 means that if 10 patients
were treated, only one would respond. Therapies with
an NNT of 1 are the most effective as this means that
every patient treated responds. However, an NNT of 20
to 40, or even more than 100, can still be considered
as effective. The limit at which a therapy is consid-
ered as effective is the subject of political discussion

http://cebm.jr2.ox.ac.uk/ebmisisnt.html
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in the healthcare system. The opposite of the NNT is
the � number treated needlessly (NTN).
Many systems to stratify evidence by quality have been
developed, all of them with only minor differences in
the naming of the classes, i. e. I to IV, or A to D. In
Europe, the system of rating available evidence that was
published in 1996 by Hadorn et al. 1996 is widely used:

Ia at least one � meta-analysis of properly designed
randomized controlled trials

Ib at least one properly designed � randomized con-
trolled (clinical) trial

IIa at least one properly designed controlled trial with-
out � randomization

IIb quasi-experimental � cohort-studies
III non-experimental � case control studies
IV � case series, expert opinions, � consensus confer-

ences, � descriptive studies

Limitations of Available Evidence

It is recognized that, due to various reasons, not all evi-
dence is made accessible by authors, and this can lim-
it the effectiveness of any approach. Therefore, efforts
to reduce � publication bias and retrieval bias are
required.
Failure to publish negative trials is the most obvious and
important gap in the literature. Efforts to establish reg-
isters of clinical trials (� clinical trials, register) at the
outset, with the obligation to pursue their results, are
underway all over the world. In future, changes in publi-
cation methods, particularly related to the Internet, may
reduce the difficulty of obtaining publication for a paper
on a negative result of a trial. Treatment � effectiveness
reported from clinical studies is normally higher than
that achieved in later routine clinical practice due to
the closer patient monitoring during trials that leads to
much higher compliance rates. More research is needed
to identify the extent of the proven clinical outcome in
everyday practice.

Criticism of Evidence-Based Medicine

Critics of EBM say lack of evidence and lack of benefit
are not the same, and that EBM applies to populations,
not necessarily to individuals. The knowledge gained
from clinical research does not necessarily or direct-
ly answer the primary clinical question of what is best
for the patient. Other critics suggest that proponents of

evidence-based medicine discount the value of clinical
experience.
Although evidence-based medicine is quickly becom-
ing the standard for clinical practice and � treatment
guidelines, there are a lot of reasons why many cur-
rent medical practices do not have a strong literature
base supporting them. First, the types of trials consid-
ered to be “gold standard” (i. e. randomized double-
blind placebo-controlled trials) are expensive, therefore
funding sources play a role in what gets investigated.
For example, public authorities tend to fund preventive
medicine studies to improve public health as a whole,
while pharmaceutical companies fund studies intend-
ed to demonstrate the � efficacy and safety of their
own, patent pended drugs. As a dramatic result, there
are nearly no studies on old (generic) drugs conducted,
with the consequence of limited evidence and, in the
worst cases, exclusion of these substances from medi-
cal care. Second, in an increasing number of cases, con-
ducting randomized controlled trials would be uneth-
ical, although � observational studies are designed to
address these problems to some degree. Third, cer-
tain patient groups have been under-researched, and as
a result the literature is sparse in areas that do not allow
for generalization. Fourth, the studies that are published
in medical journals may not be representative of all the
studies that are completed on a given topic (published
and unpublished), or may be misleading due to conflicts
of interest (i. e. � publication bias). Thus, the extent of
evidence available on particular therapies may not be
adequately represented in the literature. Since a 2004
statement by the International Committee of Medical
Journal Editors that they will refuse to publish clini-
cal trial results if the given trial was not recorded pub-
licly at its outset, this may become less of a problem.
Additionally, the � CONSORT-Statement (Consolidat-
ed Standards of Reporting Trials), published in 1996, is
an approach that could improve the publication of evi-
dence, rather than the quality of evidence itself.
Large randomized controlled trials are useful for exam-
ining discrete interventions for carefully defined med-
ical conditions. The more complex the patient popula-
tion, the conditions and the intervention, the more dif-
ficult it is to separate the treatment effect from random
variation (� significance). A number of studies there-
fore obtain non-significant results, either because there
is insufficient � power to show a difference, or because
the groups are not sufficiently balanced.
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In some healthcare systems (such as Germany),
evidence-based guidelines have been used as a basis for
denying insurance coverage for some treatments that
are believed by the physicians involved to be effective,
but are not yet supported by published results from ran-
domized controlled trials. A prominent example of the
limitations of the EBM approach is that coverage for
substitution of vitamin E in cystic fibrosis has been
denied because nobody is funding a randomized con-
trolled trial of this cheap, generic product.

Cross-References

� Bias
� Case Control Studies
� Case Series
� Clinical Trials
� Clinical Trials, Register
� Cochrane, Archibald
� Cohort Studies
� Consensus Conference
� CONSORT-Statement
� Data Mining
� Descriptive Studies
� Effectiveness
� Efficacy
� Meta-Analysis
� Non-Clinical Trials
� Number Needed to Treat (NNT)
� Number Treated Needlessly (NTN)
� Observational Studies
� Placebo Controlled
� Power
� Publication Bias
� Randomization
� Randomized Clinical Trials
� Risk-Benefit-Analysis
� Sackett, David
� Significance
� Statistics
� Treatment Guidelines
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Definition

The quality of evidence for a health intervention is
usually categorized according to an � evidence hierar-
chy. The strength of recommendation can be assessed
using different scales; however, a consensus on the most
appropriate scale does not currently exist.

Basic Characteristics

The identification of strong evidence for the � effec-
tiveness of an intervention does not necessarily lead
to the formulation of strong recommendations for or
against its implementation in the health care system.

Clinical Recommendations

Evidence of the effectiveness of health technology is
only one part of the picture when considering rec-
ommendation. Clinical recommendations consider (for
the most part) only the benefits and drawbacks of
one or more specific interventions. Focusing exclu-
sively on clinical recommendations, the evidence must
be searched systematically to answer each part of the
research question. Wherever possible the � sensitivity,
� specificity, � likelihood ratio (LR), and incremental
� cost-effectiveness ratio should be calculated.� Rela-
tive risk and � odds ratios should be estimated for risk
factors and co-morbidities.

Integrated Recommendations

Focusing only on the clinical aspects of a research ques-
tion is often not appropriate. Other parts of the pic-
ture, such as the impact on organization of the system,
resources available, responsiveness, and equity, also
play a determinant role in the decision for or against
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the introduction or implementation of a health interven-
tion or technology. Even with strong evidence of health
benefits from an intervention, recommendations from
a health technology assessment (HTA) may be against
its implementation. With consideration of other factors
like cost and cost-effectiveness issues, the burden of
disease, needs and priorities, barriers to implementa-
tion, features of the health care system, and cultural
issues etc., implementation can appear to be improper
in a given context.
Normally, health technology assessment explicitly con-
siders such factors. However, for the assessment of
these factors the highest place in the hierarchy of evi-
dence is not taken by randomized controlled trials
(RCTs), since such study design is not appropriate to
answer relevant questions besides clinical efficacy. In
addition, the epidemiological approach is not always
the appropriate method in these cases. Therefore, evi-
dence obtained with empirical, social, or political sci-
ence methods needs to be considered in a HTA.
A consensus by the WHO Regional Office for Europe
agreed a new definition of evidence in the context of
HTAs: “findings from research and other knowledge
that may serve as a useful basis for decision-mak-
ing in public health and health care” (WHO Regional
Office for Europe 2004). This emphasizes the prospec-
tive relevance and validity of different study designs
and research forms. It also goes further, acknowledg-
ing the value of evidence obtained with methods that –
within the scope of some scientific discourses – are not
considered scientific.

Cross-References

� Cost-Effectiveness Ratio
� Effectiveness
� Evidence Hierarchy
� Likelihood Ratio
� Odds Ratio (OR)
� Relative Risk
� Sensitivity
� Specificity
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Evidence Hierarchy

Definition

Not all evidence is judged to be of equal value. There
are hierarchies of research design that are evaluated to
have different strengths and different levels of value in
the decision-making process.
The hierarchy of levels of evidence is briefly:

1. A
B
C

Systematic reviews/ meta-analyses
RCTs
Experimental designs

2. A
B

Cohort control studies
Case-control studies

3. A
B
C
D
E

Consensus conferences
Expert opinions
Observational studies
Other types of study e. g. interview-based or local audit
Quasi-experimental, qualitative designs

4. Personal communications

Evolution

Definition

The beginning of the beginning and its continued state
of existence.

Examination Survey

Definition

An examination survey is designed to collect data that
are not well suited to be included in health interviews
but are measured more reliably using medical methods.
It may comprise the measurement of height and weight,
drawing of blood and urine samples, tests of motor
skills or medical interviews. The examinations are usu-
ally done by medical (or at least medically trained) per-
sonnel in the homes of the survey participants or in
mobile field work units. Because of their rigorous stan-
dards, examination surveys provide the most objective
data on the health status of a sampled population.

http://www.euro.who.int/document/eni/evidencepolicy.pdf
http://www.euro.who.int/document/eni/evidencepolicy.pdf
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Exanthem Subitum (ES)

� Erythema subitum

Excessive Substance Use

� Substance Abuse

Exercise

Definition

Planned, structured and repetitive bodily movements,
performed to improve or maintain one or more com-
ponents of physical fitness. Exercise may be classi-
fied in one of two categories, anaerobic and aerobic,
depending on where energy is derived from depending
on intensity and duration.

Cross-References

� Physical Activity

Expansion of Morbidity

Definition

A hypothesis that assumes an increase in longevity will
increase the number of years lived in bad health.

Expenditures On Health Care

� Health Care Costs

Experimental Studies
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Synonyms

Intervention studies

Definition

Experimental study is “study in which conditions are
under the direct control of the investigator” (Last 2001).
It is employed to test the � efficacy of a preventive or
therapeutic measure.
Experimental studies can provide the strongest evi-
dence about the existence of a cause-effect relationship.

Basic Characteristics

Types of Experimental Studies

There are two different types of experimental studies:
therapeutic and prevention studies (Webb et al. 2005).
In therapeutic studies (clinical trials), different me-
dicines or medical procedures for a given disease are
compared in a clinical setting.
Trials that are conducted on healthy or apparently
healthy individuals with the aim of preventing future
morbidity or mortality are called preventive studies.
Preventive studies include community study, in which
the intervention is applied to groups, and field study, in
which the intervention is applied to healthy individuals
at usual or high risk of developing a disease.
Clinical and field studies ideally take the form of a ran-
domized controlled trial (RCT), in which the inter-
vention is compared with a control and the allocation
to experimental or control group is randomized. The
RCT represents the “� gold standard” for epidemiolog-
ic research.

The Protocol

The aims and methods of the study should be described
in detail in a protocol document. The protocol should
also include a clear statement about the following: ther-
apeutic or preventive measures to be used, the charac-
teristics of the subjects to be recorded at the start of the
study, assessment of endpoints (� outcome), entry cri-
teria and treatment allocation, whether the total group
is to be stratified, frequency of follow-up, the circum-
stances under which patients will be withdrawn from
the study, times at which data from the study will be
analyzed, strategy for the statistical analysis, and ethi-
cal aspects (Bhopal 2002).

Selection of Subjects

The first step in any study is to define the reference pop-
ulation suitable for the investigation, i. e. people with
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disease for clinical trials or without disease for preven-
tive trials.
In the next step, the experimental population in which
the study is to be conducted is selected. Inclu-
sion/exclusion criteria are used to identify appropriate
subjects but not to reject people personally. It is essen-
tial to choose an experimental population that is suffi-
ciently large, with a sufficient number of outcomes of
interest within a reasonable period of time, and with
a high rate of follow-up.
Then, subjects must be informed about the purposes of
the trial, the study procedures, and the possible risks
and benefits.
The last step is to divide the study population into two
or more groups by simple or complex (block or strati-
fied) randomization (Gordis 2004).

Randomization

Once subjects have been recruited and have signed an
� informed consent form, they are divided into exper-
imental and control groups by random allocation, usu-
ally through the use of a table of random numbers or
a computer-generated randomization list.
The main purpose of randomization is to create study
groups that are comparable in every way except for the
intervention. Randomization can only guarantee bal-
ance for large studies (Dawson, Trapp 2001).

Simple Randomization

Simple randomization is a method of random assign-
ment in which every subject has an equal probability of
being selected for the study groups (Gordis 2004).

Blocked Randomization

When the � sample size is relatively small, block ran-
domization is used to achieve balance between groups.
In block randomization, subjects are first subdivid-
ed into homogeneous blocks that are the same size
as the number of treatments, and then subjects from
each block are randomly assigned to different treatment
groups (Friedman, Schron 2002).

Stratified Randomization

If study groups are different in characteristics known to
be related to outcome, then stratified randomization is
used.

Stratified randomization means that participants are
first divided into groups (strata) of similar characteris-
tics (e. g. sex, age, etc.) and then randomized to treat-
ment and control groups within each stratum. The
groups are then bound to be comparable, at least for
the factors that have been dealt with in this way (Gordis
2004).

Nonrandomized Experimental Studies

Nonrandomized experimental studies are studies that
do not use randomized assignment. These studies are
open to many sources of bias.

Parallel Designs

In parallel design, subjects are allocated to study or con-
trol groups and stay in the allocated group until the end
of the study

Factorial Designs

In a factorial design, two or more interventions are car-
ried out at the same time with minimal increase in cost
(Gordis 2004).

Crossover Designs

The main advantage of crossover design is smaller
sample size. In planned crossover, half of the subjects
would receive the intervention followed by the control,
and the other half the reverse. In such crossover, each
subject serves as his or her own control. An unplanned
crossover refers to a switch of subjects to different treat-
ment conditions for various reasons.

Uncontrolled Experimental Studies

These are studies without a control group.

Experimental Studies
with Historical (External) Control

In these studies, the experimental group is compared
with patients who were exposed to the preexisting stan-
dard form of therapy (historical group) (Dawson, Trapp
2001).

Experimental Studies with Self-Control

In these studies, the same group of subjects is used
for both the experimental and control group (Dawson,
Trapp 2001).
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Sample Size

An important step in designing a study is determining
a sufficient � sample size. Sometimes it would take too
long to enroll the desired study group if the investiga-
tion were limited to one institution or one area. In this
situation, the best solution is to set up a multi-centric
trial (� multi-centric study).
Factors which are considered in the calculation of sam-
ple size for dichotomous outcome studies are event rate
in the control group, expected benefit from the interven-
tion, level of adherence to the groups, power to detect
a real difference (� beta error), and α error (� alpha
error) (Dawson, Trapp 2001).

Blinding (Asking)

Blinded studies prevent the introduction of � placebo
effect and � observer bias in the assessment of out-
comes, but � open trials do not.
In a single blind study, only the participant is unaware
of the administered treatment.
A double blind study is a trial in which the participant
and the investigator do not know which individuals are
in the experimental and control groups.
A triple blind study is a trial in which not only the par-
ticipant and the investigator but also those responsible
for data analysis do not know the group to which the
participant has been assigned. In this type of study, the
code is broken only after the entire study, including the
analysis of data, is complete (Gordis 2004).

Placebo

When � blinding is possible, it is usually accomplished
by means of placebo. A placebo is an inactive treatment
that is intended to be similar to the active treatment – in
physical appearance, color, taste, odor, etc.
In therapeutic studies, the use of a placebo has caused
ethical concerns. Comparison of a new treatment with
an old treatment is often more appropriate. One way to
avoid the use of placebo is to compare different doses
or durations of a specific intervention (Fraceschi, Plum-
mer 2005).

Adherence (Compliance) Bias

This bias (� bias, confounding and interaction) occurs
when subjects do not comply with the assigned treat-
ment. On one hand, subjects may stop taking the treat-

ment assigned without admitting this to investigator. On
the other hand, they may take the treatment assigned to
the other group.
A variety of techniques (i. e. frequent contact, re-
minders, single-dose of medication, providing continu-
ity of care, monitoring, etc.) to maintain good adher-
ence are used to increase the statistical power of a study
to detect any true effect of the study intervention (Fried-
man, Schron 2002).

Withdraw

Reasons why participants must be withdrawn from
analysis are concomitant therapy usage, poor adherence
to the protocol, poor quality or missing data, and loss to
follow-up.

Outcome of Trials

When the � outcome of a trial is dichotomous, such as
being alive or dead, it is unlikely that patients will be
misclassified. There is a need for explicitly stated crite-
ria for all outcomes to be measured in a study (Gordis
2004).

Statistical Analysis

Various statistical analyses of follow-up data from
intervention studies can be used. The risks of death or
developing the disease or complication in each group
can be calculated. The � efficacy of an agent being test-
ed can be expressed in terms of the rates of develop-
ing disease in the study and placebo groups (Fraceschi,
Plummer 2005).

Ethical Issues

Many ethical issues arrive in the context of trials. It
is well known that the benefits of participation in an
experimental study must clearly outweigh any possible
risks to the subject.
Another ethical problem is that experimental design
requires that medication be withheld from people who
might benefit from it. Because of this issue, experimen-
tal and control subjects are closely monitored to deter-
mine the outcome of an intervention. If the interven-
tion produces improvement in the patients’ condition,
then it is given to members of the control groups as well
(Friedman, Schron 2002).
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Cross-References

� Alpha Error
� Beta Error
� Blinding
� Efficacy
� Gold Standard
� Informed Consent Form
� Multi-Centric Study
� Observer Bias
� Open Trial
� Outcome (Health Economics)
� Placebo Effect
� Randomized Controlled (Clinical) Trials
� Sample Size
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Expert Dominance

Synonyms

Elitism; Technocracy

Definition

Expert dominance refers to a tendency for the exper-
tise of the specialist to influence unduly the outcome
of decision-making and policy development. There is
a correct place for the salient influence of experts.
However, as the expert becomes less likely to bear the
full brunt of the consequences, it increasingly becomes

a matter of allowing for other perspectives in the var-
ious processes. This is especially true of complex sit-
uations that preclude complete competence on the part
of experts in various functional specialties. Addition-
ally, due to the position that they occupy in a social
structure, it can be the case that the expert gains undue
political or social power. In such instances, they may
exert influence beyond the circumscribed limits of their
knowledge and skill. This can be observed easily when
famous experts in one field are asked for their opinions
in another field without reference to their actual abilities
in that second field.

Explicit Knowledge

Definition

Explicit knowledge is the abstract, symbolic type of
knowledge present in documentations of knowledge
such as textbooks or guidelines, procedural guides,
reports, strategies etc. It is applicable to both specific
and generic problems and relies on explicit reasoning
mechanisms. This type of knowledge can be commu-
nicated on paper or electronically, without person-to-
person contact.

Exploration

� Ethics, Aspects of Public Health Research

Exposure

Definition

Exposure could be defined as a contact with a source of
a disease agent in such a manner that harmful effects of
the agent may occur. It is the process by which an agent
comes into contact with person in such a way that the
person may develop the particular disease. Exposures
may of course be beneficial rather than harmful, e. g.,
exposure to immunizing agents.

Exposure Assessment

Synonyms

Exposure quantification



E

Extra-Welfarism 425

Definition
Exposure assessment identifies specific agent(s), deter-
mines the route of exposure, and quantifies the amount
and duration of exposure. Once a suspect substance
is identified, scientists conduct studies to estimate the
amount of the substance a particular population is
exposed to. Exposure assessment is a third step in
a � risk assessment procedure. In the exposure assess-
ment, uncertainties arise because it is difficult to mea-
sure the amount of a � hazard over time, and how much
is taken in by individuals.
Exposure assessment in occupational health means the
estimation of workers’ exposures on an individual or
group level. Accurate exposure assessment is a great
challenge in almost every occupational health setting.
Over the years methods for occupational exposure
assessment have been developed; modeling of occu-
pational hygiene data, experts’ exposure ratings, spe-
cific questionnaires. Biological markers may also pro-
vide valuable information for occupational exposure
assessment. This process has become even more cru-
cial, although many of the major occupational risk fac-
tors are now identified, proper knowledge is still needed
on the effects of low level exposures present in complex
workplace environments.

Exposure Levels

Definition
Evaluating exposure to toxic substances requires the
calculation of exposure levels for comparison with stan-
dards in set by law or other guidelines. The data need-
ed for these calculations comes from monitoring the
presence of hazardous physical, chemical and biolog-
ical agents in the workplace (� Workplace Hazards).
When an exposure level to a specific agent for a worker
or group of workers has been determined, it can in some
cases be compared with a standard or guideline to deter-
mine whether the exposure is within acceptable limits.
There are many agents present in workplaces whose
health effects are not fully understood. There are also
many for which no legislated or recommended standard
exists.

Exposure Quantification
� Exposure Assessment

Exposure to Stimuli

Definition

The nature and degree to which a system is exposed to
stimuli.

Exposure at Work

� Workplace Exposure

Expression

� Communication

Ex situ Treatment

� Composting

Externality of Consumption

Definition

Externalities of consumption exist if one individual’s
consumption of a good or service has positive or neg-
ative consequences for the � utility of another person.
A positive externality increases the utility of the oth-
er individual – although he or she does not pay for it
(e. g. immunization). A negative externality decreases
the utility of the other individual (e. g. smoking).

External Motivation

� Extrinsic Motivation

Extra-Welfarism

Definition

Extra-welfarism acknowledges that a wide range of
characteristics are relevant for individual welfare – not
just the consumption of health care services and health
in itself. It also refers to relative changes in consump-
tion or work patterns as direct sources of � utility or
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disutility. In contrast to � welfarism, extra-welfarism
acknowledges the processes and transitions of life.

Extremely Low Birth Weight Infants

Definition

Extremely low birth weight infants are born weighing
between 500 to 999 gm, measured within an hour of
birth.

Extrinsic Motivation

Synonyms

External motivation

Definition

The desire or push to perform certain behavior based
on the potential external rewards that may be received
as a result.
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Factor Analysis

Definition

Factor analysis (FA) is an advanced statistical method
for examining the relationships between a set of vari-
ables without identifying a specific response variable.
FA is based on a model that assumes that correlations
between pairs of measured variables can be explained
by the connections of the measured variables to a small
number of non-measurable (latent) but meaningful vari-
ables, which are termed factors. The aims of FA are
to (a) reduce the number of variables and (b) detect
structure in the relationships between variables, i. e.
to classify variables. For example, FA is often used
in survey research to see if a long series of questions
can be grouped into shorter sets of questions, each of
which describes an aspect or factor of the phenome-
na being studied. A distinction can be made between
two different types of FA – explanatory and confirmato-
ry. Explanatory FA identifies relationships among vari-
ables that are often far from obvious in the original data.
The purpose is to summarize and concisely describe the
data by grouping correlated variables together. Confir-
matory FA is a version of FA in which specific hypothe-
ses about structure and relations between latent vari-
ables that underlie the data are tested. It is used to con-
firm the existence of these hypothetical constructs in
a fresh set of data and has strong similarities to struc-
tural equation modeling.

Factors that Influence Health

� Health Determinants

Faculty of Medicine

� Medical School

Failure (Patient)

Definition

A patient is scored as a failure if he or she suffered
the outcome of interest. If the patient failed, the length
of follow-up is the time between diagnosis and fail-
ure. The sort of untoward � events that could be stud-
ied include myocardial infarctions, leukemia relapses,
strokes, metastatic developments, and death from one
of a certain set of specified causes (ignoring deaths from
other causes). In all of these cases, the design principles
and statistical methods are virtually the same: the times
at which each patient who suffers the event of interest
does so are observed and analyzed.

Fair Information Practice

Definition

“Fair information practice” is a set of principles that
define the responsibilities of an organization that holds
confidential information about individuals. It was incor-
porated into the Federal Privacy Act of 1974 in the US.
� Consumers are guaranteed the right to have access
to information about them and to correct this informa-
tion to the extent allowed by law. According to this
practice, confidential information collected by public
health organizations should be relevant to public health,
must have written consent from the patient who pro-
vided them, and may be used strictly according to the
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stated purpose. Furthermore, the information in the sys-
tem must not be lost, altered or destroyed, and access to
information must be made on a “need-to-know” basis –
i. e. allowed to a small number of health professionals
who have adequate need for the information.

Faith

� Religion

Familial Motor Neuron Disease

� Motor Neuron Diseases

Family Composition

MARGARET M. WEDEN

RAND Corp., Santa Monica, CA, USA
mweden@rand.org

Synonyms

Family structure

Definition

Family composition discusses the role of � family
structure (e. g. single parent, married couple, married
couple parents, kin co-residence); � union formation
(i. e. marriage, divorce and cohabitation); and � mari-
tal quality on various health-related outcomes.

Basic Characteristics

� Family structure shapes the mental health, physi-
cal well-being and longevity of children, adolescents
and adults. Major themes have typically been devel-
oped based on studies in industrialized countries. They
address: 1) children’s emotional and developmental
well-being; 2) adolescent problem behaviors; and 3) the
health and longevity of married couples.

Children’s Emotional
and Developmental Wellbeing

In both industrialized and industrializing nations, pop-
ulation-representative surveys strongly associate non-
marital childbearing with infant mortality, low birth

weight, and delayed cognitive development. In indus-
trialized nations, single parenthood (particularly when
determined by divorce) is related to the highest levels of
childhood emotional and behavioral problems (Dawson
1991).
Two mechanisms are most commonly used to explain
the relationship between family composition and chil-
dren’s physical and mental health. First, there are dif-
ferences in social and economic resources (� social
resources) by family structure. Studies have found that
economic factors such as poverty strongly mediate the
relationship between non-martial childbearing, infant
death, and low birth weight (Schor, Menagham 1995).
Health insurance coverage often changes with changes
in family structure (particularly divorce). Furthermore,
in both the industrialized and industrializing nations,
maternal education is a primary determinant of health
utilization.
Secondly, family composition indirectly captures the
psychosocial stress and disruption associated with
divorce. Divorce is associated with increases in emo-
tional distress, independent of changes in social and
economic resources (Seltzer et al. 2005). The role of
emotional distress appears to be strongest among the
youngest children (i. e. preschool age), and to dimin-
ish within several years; however, it is noteworthy
that studies of birth cohorts in the U.S. and the U.K.
have observed differences in the mental health and
social well-being of adults who experienced divorce
as children (Seltzer et al. 2005). Current and emerg-
ing research uses information from birth cohorts in the
U.S. and Europe to understand the role of family com-
position over the life course, and the mechanisms inter-
relating family dynamics with child and later-life well-
being.

Adolescent Problem Behaviors

The research considering adolescent � problem behav-
iors is closely linked with the research studying chil-
dren’s emotional well-being. In this context, not only is
family structure considered in relationship to health, but
also the correlates of family structure, such as the quali-
ty of the parent-child relationship. The literature in this
area is commonly situated in an industrialized nation
context. For example, a recent population-representa-
tive survey of U.S. high school students (ages 14–19
years) found that teenage smoking, drinking, weapon-
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related violence, and sexual intercourse were all signif-
icantly more prevalent among students living in two-
parent households than single parent households (Blum
et al. 2000). Scholars are beginning to describe, howev-
er, how globalization and mass marketing are shaping
changes in adolescent behavior and � family formation
patterns in industrializing countries (Lloyd 2005).
Adolescent problem behaviors, like child emotional
problems, are related to family composition through
differences in resources and psychosocial stress. In
addition, differential access to adult role models pro-
vides an important mechanism linking dynamics in the
family with adolescent well-being (Schor, Menagham
1995). Recently, the involvement of nonresident fathers
has been found to mediate differences in family struc-
ture and adolescent behavioral outcomes (Carlson
2006).

Health and Longevity of Couples

In adulthood, family composition is related to the phys-
ical and mental health of men and women in com-
plex ways. Marital status is associated with longer life,
better physical and mental health, more health-pro-
moting behavior, reduced health risk-taking and acci-
dents, lower suicide, violence, homicide and even dif-
ferent immune regulation (Umberson 1992; Kiecolt-
glaser et al. 1993). However, there are also recipro-
cal relationships between health and family formation,
which make causal inference particularly challenging
(Lillard, Waite 1995; Rogers et al. 2000). Moreover,
aspects of family composition such as marriage, kin
co-residence, and family size may have both positive
and negative influences on health, depending on factors
such as the quality of relationships and the relative bal-
ance of family financial and emotional stressors to fam-
ily resources (Rogers et al. 2000).
Family formation can influence the health of adults
through pathways similar to those of children, involving
differential resources and psychosocial stressors. For
example, the role of financial resources has been identi-
fied as particularly important for women and not men in
determining the positive relationship between longevity
and marriage (Lillard, Waite 1995).
In addition, as active participants in the family for-
mation process, adults (in contrast with children) are
particularly influenced by aspects of partnership such
as the degree of marital conflict, the extent of social

monitoring and reinforcement, and even selection into
and out of partnerships. The social support of a marital
partner is independently associated with better medical
outcomes following medical treatment associated with
heart disease and cancer (Case et al. 1992). Similarly,
spouses’ contribution to monitoring and positively (or
negatively) supporting each other’s health behaviors is
used to explain the differences in health and longevity
upon divorce or widowhood (Umberson 1992).
New studies have begun to explore the quality of mar-
ital interactions. In controlled study settings, immune
function has been shown to negatively correlate with
marital conflict (Kiecoltglaser et al. 1993). Moreover,
studies have highlighted how correlates of health (in
particular attractiveness and poor health behaviors) may
select individuals into and out of marriage in a manner
which biases the positive relationship observed between
marriage and longevity (Rogers et al. 2000).

Cross-References

� Family Formation
� Family Structure
� Marital Quality
� Problem Behavior
� Social Control
� Social Resources
� Union Formation
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Family Formation

Definition

The process of creating relationships between one’s self
and at least one other individual that allow the exchange
of resources and responsibilities. Family formation fol-
lows from � union formation and typically involves
child rearing. The patterns of family formation, when
studied at a population level, involve the intersecting
changes in the timing and likelihood of such activities
as parenthood, cohabitation, marriage, divorce, remar-
riage, and grandparent co-residence.
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Introduction

The family is a private sphere of social life with intima-
cy and mutual interdependence. It offers a substantial
means of insulation in the face of societal stress. Unfor-
tunately, the private space of family life is also an arena
of violence and abuse, especially to wives and children.

Patriarchal domination still exists in most families and
may be one cause of gender inequality in health. Civ-
il law plays an interventionist role in supervising rela-
tionships, particularly concerning marriage and parent-
hood.
Health and illness have a great impact on families, and
family has a powerful effect on health. Family health
refers to the concept that each individual can affect the
health of all other family members. This is evident for
infectious diseases. However, any disease of a family
member may have a negative social and psychologi-
cal effect on individuals, especially children, regard-
less of whether or not they contract the disease them-
selves. Life-threatening and stigmatizing diseases such
as � HIV/AIDS may be particularly oppressive. On the
other hand, social support from family members, e. g.
through communication and cooperation, is health pro-
moting. Marriage is the most influential family relation-
ship on health for adults. It is important to consider that
negative, critical family relationships have a stronger
influence on health than positive, supportive relation-
ships. In order to be highly effective, family health
programs have to incorporate activities that promote
behaviors directly related to physical health as well as
improve communication within the family. In contrast
to family therapy, which has been clearly demonstrated
to improve family functioning and the emotional health
of family members, there is much less evidence that
family interventions can improve the physical health of
family members (Campbell 2004).
Children with chronic illness and disabilities have to
rely on family support to cope with their situation suc-
cessfully. Vice versa, families have to balance the bur-
den of the child’s illness with other family needs. Both
child and adult chronic illnesses can often dominate
family life and affect relationships within the family.
Family interventions for chronic childhood disorders
may be effective in improving medical and psychoso-
cial outcomes.
A growing number of the elderly must rely on fami-
ly members for care. Family support and care giving
may improve adherence to medical treatments, but exert
a heavy toll on family members, who consequently
show higher rates of mental illness and mortality com-
pared with non-caregivers. Family support groups and
intensive psychoeducational interventions that provide
specific problem solving and coping skills may prevent
increased morbidity in family caregivers. Family health
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professionals should be part of health care teams and
offer support for family members.
Unhealthy behaviors or risk factors tend to cluster with-
in families: family members tend to share similar diets,
engage in similar physical activities, and use or abuse
drugs. The initiation and quantity of smoking, which
remains the number one public health problem in much
of the world, is influenced by whether and how much
other family members smoke. The fact that partner sup-
port is important for smoking cessation greatly illus-
trates how family involvement may be important in the
promotion of healthy lifestyles.
Family health may be divided into several subdisci-
plines: family demography, family health policy, gen-
der differences in health, perinatal health, child health,
adolescent health, women’s health, men’s health, repro-
ductive health, and health of the elderly. Tobacco use
and sexually transmitted diseases affect families to such
a great extent that they both merit special consideration.

Family Composition

� Family composition shapes the mental and physical
health and well-being of all family members, including
children, adolescents, and married couples.
Infant mortality and delayed cognitive development
in children seem to be strongly associated with non-
marital childbearing. The growing prevalence of child-
hood emotional and behavioral problems in developed
countries may be the consequence of single parent-
hood, particularly when determined by divorce (Daw-
son 1991). Social and economic resources depend
on the family structure, e. g. health insurance cov-
erage often changes after divorce. Emotional prob-
lems in children and adolescent problem behavior are
more prevalent in individuals experiencing psychoso-
cial stress (e. g. due to divorce).
Maternal education is a primary determinant of health
service utilization in children around the world. This
highlights the importance of education not only for the
mother’s health but also as a proxy for the physical and
mental well-being of her dependents. Not only does the
family structure per se have an impact on health, well-
being, and behavior of individuals, but also the quality
of relationships within the family. The quality of rela-
tionships even determines whether factors like marriage
or family size have a positive or negative influence on
the health of adults.

In general, marriage is associated with better outcomes
concerning physical and mental health; social, risk-
taking, and health promoting behavior; and longevi-
ty. Married people of both sexes have death rates well
below the rates of unmarried people. However, the rela-
tionship between family status and health of men and
women is very complex. The degree of marital conflict,
social support of a marital partner, and support of each
other’s health behavior are major determinants in this
relationship. Of course, gender differences within the
couple also interact with some correlates of health.

Demographic Perspectives on Family Health

Family demography is the study of changes in family
composition due to entrances into and exits from fam-
ilies. Family demography is deeply intertwined with
family health.
Despite the overall progress in life expectancy and
health worldwide, new and re-emerging health threats
have the potential to reverse this progress. Population
aging and changing family structures create additional
challenges for societies, in particular to already disad-
vantaged families and children � demographic perspec-
tives on family health.
In the developed world, infant and child mortality has
been low since the middle of the 20th century. Preven-
tion of cardiovascular disease, especially in the elder-
ly population, has recently increased the length, but
also the quality, of life. In developing countries, life
expectancy has risen over recent decades. Vaccina-
tion and other means of prevention of infectious dis-
eases have been especially effective in increasing infant
and child survival. Unfortunately, the HIV epidemic
has slowed progress in child health. Countries that are
strongly affected by the HIV/AIDS epidemic, such as
Southern Africa, countries in Eastern Europe, and the
former Soviet Union, have seen mortality reversals.
Conditions like obesity and diabetes have the poten-
tial to reduce life expectancy in many countries of the
world.
Another major demographic trend of the 20th century is
the considerable decline in fertility rates throughout the
world, although desired fertility remains high in many
poor countries, and many women continue to have lim-
ited access to family planning. Falling family sizes are
partly due to family planning efforts, which have been
developed to improve living standards in developing
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countries and to reduce maternal and infant mortality.
As total fertility rates have fallen well below replace-
ment levels throughout Europe and in parts of Asia,
and low fertility may cause economic and societal prob-
lems, policy concerns have shifted to increasing fertility
rates in many countries.
The HIV/AIDS epidemic is today’s most important
family health crisis. Families have to compensate for
loss of wages and organize care for sick adults. In addi-
tion, the burden of caring for orphaned children falls to
the extended family, often grandparents, who are not in
good health either.
Population aging poses an additional demographic
challenge. Wealthy countries debate how to fund pen-
sion and health services for the elderly as there are
fewer working-age adults to support the welfare state.
In developing countries in Latin America and the
Caribbean, welfare systems that can support the elder-
ly have not yet been established. If societies cannot
take care of the elderly, the responsibility falls instead
to families. Moreover, rising rates of divorce and non-
marital fertility weaken families. Children raised in sin-
gle-parent families are often socioeconomically disad-
vantaged. Divorce and single parenthood may have an
impact on children’s health and well-being for their
whole life.

Gender Differences and Health

Women, on average, have lived longer but less healthy
lives than men have in developed countries since the
turn of the last century. Gender shapes differences in
health behavior and health service utilization that are
important for health, development, and longevity. Sci-
entists are currently exploring complicated gene-envi-
ronment interactions that are fundamental to the under-
standing of gender differences in health � gender dif-
ferences and health.
Smoking has been identified as the primary determinant
of the convergence in mortality differentials between
men and women in industrialized nations over the later
part of the 20th century. At the beginning of the century,
smokers were mainly male as tobacco was a luxury and
it was not considered socially acceptable for women to
smoke. Consequently, rates of smoking related deaths
were much higher in men than in women. With relaxing
of social norms, which began in the 1920s, and espe-
cially young women’s increasing aspiration for inde-

pendence outside of the home, the proportion of female
smokers rose. Consistent with the trends in smoking,
rates of cancer-related deaths began to increase among
women over the later half of the 20th century. Due
to current delays in smoking cessation among wom-
en compared with men, lung cancer mortality is still
increasing in females but no longer in males in the US
population (Pampel 2002).
All over the globe, men consistently show higher rates
of accident and violence related mortality compared
with women. There are even three times as many fatal-
ities caused by road traffic injuries among men aged 15
to 44 years than among women in the same age catego-
ry (WHO 2002c).
Differences in the social habits of men and women
are related to higher mortality among men and higher
morbidity among women. Changes in feminine social
norms, especially concerning women’s work outside
the home, have been related to increased psychosocial
stress, as women have to bear responsibilities both at
home and at work. This increased psychosocial stress
may explain the rise in women’s morbidity. The fem-
inine role of caregiver also hinders women from leav-
ing abusive relationships in many cases. Physical and
psychological violence against women is often legit-
imized by a woman’s failure in a feminine social role
and can be related to unsuccessful achievement of mas-
culine social roles by men (Lorber 2005).

Child Health and Development

Child health includes developmental aspects from birth
to young adulthood as well as children’s physical, men-
tal, and social health (� child health and development).
Health in childhood is an important determinant of
health in adolescence and adulthood. Malnutrition and
its potential lifetime consequences on health (e. g.
blindness, stunted growth) affects about 250 million
children worldwide (Blair et al. 2003). Nutrition is nec-
essary for children’s metabolism, growth, development,
health, and well-being. Nutrition during the first few
years of life has a critical impact on cognitive devel-
opment and growth (National Research Council 2000).
Breastfeeding should be promoted, especially in the
first 6 months of life, and even longer in develop-
ing countries where access to sanitized water is lim-
ited. Although the contents of breast milk depend on
the mother’s food supply and environment, nutrients
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are mostly well balanced. Breastfeeding also provides
fat and water-soluble vitamins, minerals, hormones,
enzymes, and anti-infective and anti-inflammatory sub-
stances. Breastfeeding has negative effects for the child
if the mother is HIV positive, drinks alcoholic bever-
ages, or is or was exposed to pollutants such as DDT or
PCB. Children are one of the subpopulations for which
it is most important to follow a balanced diet in order
to prevent chronic diseases such as diabetes and cardio-
vascular disease.
Children of low socioeconomic position, immigrants,
refugees, and those living in war torn countries are most
vulnerable due to lack of adequate nutrition, shelter,
and healthcare. Parents’ feelings of depression, anxi-
ety, and low self-esteem, which are to a greater propor-
tion present in poor than in wealthy families, increase
children’s risk of living in unstable homes (Blair et al.
2003). Children’s social environment (e. g. parental par-
ticipation, violence in the home and community, and
abuse or neglect) is critically influential in the devel-
opment of language, scholastic achievements, social
behavior, and physical and mental health.
The physical environment has a great impact on child
health. Efforts that have been made to prevent child-
hood injuries are far from sufficient. Injuries still rep-
resent the most common cause of physical disability.
Motor vehicles are not only responsible for the major-
ity of childhood injuries worldwide, but also emit haz-
ardous chemicals. Children who live in high traffic
areas, near industrial parks, and are in contact with
indoor pollutants, such as cigarette smoke and asbestos,
are particularly at risk of acute and chronic respirato-
ry diseases. Lead poisoning from lead pipes and paint
cause partially irreversible neurological damage. Con-
taminants and pollutants in food, water, and the imme-
diate environment are particularly harmful to children
as their diet is less diverse and their food and water con-
sumption in relation to their body weight is higher than
that of adults (Blair et al. 2003).
In developed countries, child mortality and morbidi-
ty are at their lowest levels in recorded history due to
decreasing fertility rates and improvements in water
supply, nutrition, housing conditions, and quality and
acceptance of vaccinations. Prosperity also leads to
lifestyle changes responsible for the dramatic rise in
chronic conditions that have typically not been seen
until adulthood: e. g. type II diabetes, obesity, joint dis-
ease, and headache. The consequences of these changes

play out over the lifespan, as unhealthy children typ-
ically grow up to be unhealthy adults. Low quality
nutrition (prepackaged food high in fat and sugar, etc.)
and lack of physical exercise (less outdoor activity, and
increased television and video game use) are equally
responsible for these new aspects in child health (Blair
et al. 2003).
Approximately 85 percent of the world’s children live
in developing countries, where infectious diseases –
mostly diarrheal diseases and respiratory infections –
remain the primary cause of childhood death. Progress
in health care is limited to urban areas in most devel-
oping countries. While childhood HIV infections are
declining due to prevention efforts in mother to child
transmission, children are still commonly left to head
the household after losing their parents to the disease
(Blair et al. 2003).
Emotional and behavioral problems during childhood
are common. Depression, attention deficit hyperactivi-
ty disorder (ADHD), and conduct disorders are linked
with developmental delay (Morris 2003).

Adolescent Health and Development

Adolescence is the period in life in which physical
growth, pubertal maturation, cognitive transitions, and
psychological and social maturation happen. There is
great variation in the paths of development within and
across cultures. Physical growth, changes in body com-
position and physiology cause an increase in body
strength on the way to adulthood. Sexual maturation
physiologically leads to functionality of reproductive
organs and development of secondary sexual character-
istics. Adolescents may start becoming sexually active.
Cognitive advances that emerge during adolescence
include increased knowledge, multi-dimensional think-
ing, and the shift from concrete to abstract thinking.
Social acceptance and integration in larger peer groups,
as well as formation of close, intimate friendships,
become salient. Moreover, adolescents deal with psy-
chological transitions such as development of identity,
autonomy, intimacy, and sexuality. The process of indi-
viduation and increasing autonomy can be the basis of
potential conflict with authority figures. � adolescent
health and development.
Health compromising behaviors during adolescence
may critically influence individuals, societies, and
economies in the long term. Alcohol, tobacco, and drug
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use, engagement in unprotected sexual intercourse, lack
of physical exercise, and overcalorific nutrition often
emerge in this period. Major causes of mortality and
morbidity in adolescents are behavior related and there-
fore preventable: unintentional injuries (mostly from
motor vehicle accidents), violence, homicide, suicide,
teenage pregnancy, and sexually transmitted diseases.
Mental illness in youth causes a major burden of dis-
ability worldwide. Poverty, violence, and trauma con-
tribute to mental illness. Mental, behavioral, and addic-
tive disorders are associated with educational and social
problems and should be prevented more aggressively.
These conditions do not only affect individuals, but may
have far reaching consequences on family life and the
adolescent’s future.
There are different approaches to help young people
navigate successfully through the transitions of ado-
lescence and enable positive health and development
in youth. Interventions should take into account indi-
vidual factors, immediate relationships, environmental
influences concerning the school and neighborhood, for
example, and societal forces, in order to be successful.
Moreover, it is evident that healthy development and
education on healthy behaviors that begins in childhood
promotes and sustains health and development in ado-
lescence and throughout the whole life.

Women’s Health

� Women’s health does not only imply pregnancy and
reproductive health but also focuses on health issues
across women’s life-span and possible consequences
arising from the multiple roles women frequently have
to play (mother, wife, caregiver, worker, etc.). Women’s
health is significantly associated with not only biolog-
ical differences between men and women, and wom-
en’s reproductive role, but also with gender inequali-
ty in social, educational, cultural, and economic status.
Several diseases are unique to women, more prevalent,
or more serious in women. Risk factors and the effec-
tiveness of interventions may also be different in wom-
en compared with men.
Women experience greater morbidity, but higher life
expectancy compared with men. Particularly in older
age, women have clear survival advantages (UN 2005).
Infectious diseases like HIV/AIDS and malaria as well
as maternal conditions are the leading causes of death
for women worldwide. In developed countries, wom-

en’s leading causes of death are cardiovascular disease
and cancer. Being the most frequently diagnosed malig-
nancy in women, breast cancer is one of the leading
health concerns for women. Nevertheless, breast cancer
mortality is still second to lung cancer mortality. Ear-
ly detection of breast cancer through mammographic
screening is able to reduce the burden of breast can-
cer in the female population and should be promoted
worldwide.
Women are more vulnerable to infection with sexually
transmitted agents, due to social inequalities between
women and men concerning knowledge of STD preven-
tion, influence on sexual relationships, and availability
of health care services.
Cardiovascular disease shows different features in
women compared with men. It occurs later in life, has
higher case-fatality rates, and seems to be undertreated
in women.
Another condition that greatly influences women’s
health-related quality of life is osteoporosis, a condition
that significantly increases the risk of fractures which
may be deadly, especially in older women. Prevention
efforts have to begin in early life in order to be effective,
as peak bone mass, which is critical for the risk of later
osteoporosis, is mostly achieved during adolescence.
Reproductive health is the state of complete physical,
mental, and social well-being in all matters relating
to the reproductive system. Access to adequate health-
care services for pregnant women is a prerequisite for
adherence to women’s rights. Pregnancy and childbirth
are major life events in which healthy behavior and
a healthy environment, e. g. concerning exposure to
smoking, alcohol, nutrition, physical activity, and pos-
itive relationships, are essential for the health of the
mother and the newborn.
The decline in fertility rates worldwide is partly due to
the development of contraceptive strategies. Contracep-
tive prevalence is 67% worldwide and is much higher in
industrialized countries compared with the least devel-
oped countries. Unfortunately, there are still millions
of women with unmet contraceptive needs in develop-
ing countries (UN 2005). The abortion rate is direct-
ly related to the prevalence of modern contraceptive
methods and restrictiveness of abortion policies. Legal-
ization of abortion reduces the number of illegal abor-
tions, which are often conducted under unsafe condi-
tions, and consequently decreases health risks for the
mother.
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Violence against women has a significant negative
impact on women’s health both directly and indirectly
by reinforcement of social inequalities. Domestic vio-
lence, especially intimate partner violence, is the most
important cause of homicide in women and a great bur-
den to the female population worldwide.

Men’s Health

� Men’s health as a distinct area of critical intellectu-
al and practical concern in the domain of public health
has relatively recently been recognized in the West-
ern World. Networks are only recently beginning to be
formed across multiple sectors and disciplines (Hayes
2003). Regarding research, government policy, and pro-
grams, men’s health remains a relatively minor area of
concern. Existing efforts concentrate on men’s repro-
ductive health or men’s engagement in anti-social and
risk-taking behavior. Resources are often not assigned
adequately to research on male conditions. Although
the mortality rates are roughly equivalent in industri-
alized nations, research funding for the diagnosis and
treatment of prostate cancer significantly lags that of
breast cancer in women.
Men in general are considered to be incapable of expe-
riencing and expressing emotions adequately or of
engaging in appropriate self-care. These kinds of prej-
udices are popular and tenacious. In addition, Western
societies often ignore the economic and political sig-
nificance of the processes of socialization that prepare
men to fight in wars or work in hazardous industries.
Only recently, men have become less pathologized and
men’s health is taking a more positive primary health
care and health promotion approach.
Increasing rates of workforce redundancy for men over
50 years of age, and decreased opportunities for non-
consumerist leisure options for males of all ages, neces-
sitate public health interventions that create opportuni-
ties for men to maintain their social connections. Men’s
mental and physical health may benefit from main-
tained or increased social connectedness.
Life expectancy for males at birth is lower compared
with women in various regions of the world. Global-
ly, the leading causes of death for all males are relat-
ed to cardiovascular disease (27%), non-respiratory
infections and parasitic diseases (20%), malignant neo-
plasms or cancers (13%), followed by unintentional or

intentional injuries (12%), respiratory infections, and
other respiratory disease (WHO 2002b).
Prostate cancer is the most common noncutaneous
human malignancy, and the second most lethal tumor
among men. However, men tend to die with prostate
cancer rather than because of it. Therefore, diagnosis
leading to treatment of prostate cancer may not improve
men’s lifespan or health-related quality of life. As its
natural history is often prolonged, survival benefits of
early detection and local therapy in low-risk tumors are
not easy to achieve. The large majority of prostate can-
cers are detected via prostate-specific antigen (PSA)
screening. Discussion about the quality of screening
methods is still ongoing. Appropriate disease manage-
ment, particularly risk assessment, is necessary to avoid
overtreatment for patients with indolent disease and to
avoid undertreatment for those with aggressive prostate
cancer. Even if prostate cancer screening is eventually
demonstrated to provide benefit for asymptomatic per-
sons, psychological and physical harms of treatment,
including impotence and incontinence, must be tak-
en into account. In general, men are more reluctant to
accept screening compared with women; therefore, the
usefulness of secondary prevention needs to be particu-
larly emphasized.

Elderly and Health

Both the absolute number and relative proportion of
older people in the general population are on the rise.
By 2002, the population of individuals aged 60 years
and over reached 626 million, or 10 percent of the total
world population. By 2050, the older population is pro-
jected to be more than triple its current size. The major-
ity of the elderly population is female in most of the
world. In addition, it is projected that more than three-
quarters of the world’s older people will be living in
developing countries by 2050 (UNPD 2003). Popula-
tion aging is the result of the combination of reduced
fertility and improved living conditions, together with
successful innovations in public health and progress in
medicine � elderly and health.
Health in later life is influenced by various biomedical,
environmental, and social factors. In general, physical
and mental capacities weaken in older age. Aging pop-
ulations have higher rates of chronic disease and dis-
ability. Chronic diseases may contribute to the gradu-
al loss of quality of life and are a heavy burden to the
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elderly as well as to the health care system. In the pre-
vention of disabilities, a healthy lifestyle that includes
regular physical and cognitive activity, a nutritious diet,
and avoidance of tobacco is key. Societies need to pre-
pare for the increasing health and social service needs
of the elderly.
Changes in family structure and population aging result
in decreasing availability of young family members
who are able to provide care for the elderly in need.
Around the globe, spouses are the main caregivers for
both men and women, even in older age. Only a small
percentage of older people live in institutions for long-
term care. Community and home care services as well
as the possibility of living in flat-sharing communities
allow the elderly to remain in their own homes and
reduce feelings of loneliness and reclusiveness.

Fertility

Reproduction is essential to the survival of societies
as population size depends on survival, migration, and
reproduction. � Fertility describes the ability to con-
ceive and produce a live birth. Human fertility is
directly influenced by coital frequency, methods of
birth control, sterility, lactational amenorrhea, and fetal
loss. Endocrinological, nutritional, cultural, economic,
and social factors have indirect effects on fertility. Nat-
ural fertilization is achieved when mature sperms pen-
etrate the ovulated egg on its journey from the ovary to
the uterus, and cell division begins in the fertilized egg.
In this early stage, progress of the pregnancy depends
on successful implantation of the embryo into the wall
of the uterus where it develops into a fetus. To con-
ceive a child naturally, the male and female reproduc-
tive organs must function without any abnormalities or
disruptions.
Fertility rates are measured in terms of the number of
live births per woman-year of exposure for a given peri-
od of time, usually one year. Fertility replacement is
defined as the level at which a cohort of women has
enough children on average to replace themselves and
their partners in the population.
Over the last decades, global fertility levels have
changed dramatically. Declines in fertility rates are vis-
ible in all regions of the world, although patterns of
decline may vary across and within regions. Fertility
decline first started in Europe in the late 19th and early
20th centuries. In the less and least developed countries,

fertility decline began much later (1960s to 1970s). In
North America, Europe, and East Asia, rates are below
fertility replacement (see “� fertility”, Fig. 1). This
trend leads to fewer at-risk pregnancies and, conse-
quently, to decreased mortality and morbidity in moth-
ers and children.
There are several stages in the demographic transition
from high to low fertility levels. The early stages show
fertility declines among older childbearing-aged wom-
en, which typically exceed fertility reductions due to
rising age at marriage among younger women. Delayed
childbearing among women in their twenties and the
growing proportion of women having none, or only one
or two children, are responsible for further reduction of
fertility toward below-replacement levels.
Contraception, abortion, poor nutrition, infectious dis-
eases, and sexually transmitted infections are major
factors influencing fertility. The latter factors are dis-
proportionately present in developing countries, where
� HIV infection is an important reason for sub-fecundi-
ty in sub-Saharan Africa and malaria increases the risk
of fetal loss in pregnant women.
Contraception is considered one of the major public
health achievements of the last century. Worldwide,
more than 60% of women of reproductive age who are
married or in a union are using contraception. Howev-
er, the proportion of women using contraception varies
considerably across countries. Some of the most pop-
ulous countries in the world, such as India, Pakistan,
Nigeria, and much of sub-Saharan Africa, register low
levels of use. Oral contraceptives and condoms are the
most widely used methods in developed countries, and
female sterilization and intrauterine devices (IUDs) in
developing countries.
Pre-conceptional measures such as contraception help
to assure that every pregnancy is intended. World-
wide, an estimated 38% of pregnancies occurring each
year are unintended and approximately 60% of these
end in an induced abortion (WHO 2005). Conse-
quences of unsafe abortions account for 13% of mater-
nal deaths and are therefore a major public health
concern. Unsafe abortions should be entirely prevent-
ed. Research on fertility-regulating methods has led to
the development of oral treatment regimens, such as
mifepristone or misoprostol, which effectively termi-
nate early pregnancies and seem to be safer compared
with invasive abortion during the first weeks of gesta-
tion.
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Infertility

� Infertility refers to the inability to produce a live birth,
usually after one or two years of regular, unprotected
sexual intercourse. In contrast, the terms infecundity
and sterility describe the inability to become pregnant.
Infertility is used in reference to any point in the fertil-
ity process, including the inability to conceive, become
pregnant, carry a pregnancy to term, or produce a live
birth. There are two types of infertility: primary infertil-
ity, which is the inability to produce any live birth, and
secondary infertility, which is the inability to produce
a live birth after the birth of a child.
Approximately 10% of couples are affected by infertili-
ty during their reproductive lives. Infertility is especial-
ly high in developing countries, with up to one-third of
all couples trying to conceive without success in some
countries in Central Africa. A baseline of 5% of all cou-
ples is estimated to be sterile, irrespective of nationality.
Female factors, male factors, or conditions related to
the couple as a whole can cause infertility. Male-factor
conditions are present in at least half of all infertile cou-
ples. Non-preventable conditions leading to infertility
including anatomical, genetic, hormonal, and immuno-
logical problems that prevent a successful pregnan-
cy, are responsible for the core 5% of infertile cou-
ples and do not vary much across or within popula-
tions. Infections, environmental, and occupational fac-
tors are preventable causes of infertility that show sig-
nificant variation around the world. Sexually trans-
mitted infections (STIs) related to infertility include
Chlamydia, gonorrhea, trichomoniasis, and syphilis.
Prevention of asymptomatic STIs is difficult, as infec-
tion is often not detected until permanent damage, such
as pelvic inflammatory disease and tubal occlusion, has
occurred. Other infectious and parasitic diseases associ-
ated with increased risk of infertility include HIV infec-
tion, tuberculosis, schistosomiasis, and malaria. Wom-
en in developing countries face higher risks of noso-
comial infections causing infertiliy than women liv-
ing in industrialized countries. Permanent damage of
the reproductive tract may be the result of postpar-
tum infection, septic abortion, or infection following
the insertion of an IUD. These conditions are mostly
due to unhygienic practices in health care. The preva-
lence of harmful sexual initiation rites and subsequent
complications varies significantly across countries, cul-
tures, and religions. Preventable environmental expo-

sure mostly affects sperm quality and quantity. Expo-
sure to arsenic, aflatoxins, pesticides, and also con-
sumption of tobacco and alcohol can cause infertility.
Infertility is a serious reproductive health problem that
can have far-reaching effects on individuals and com-
munities. In many cultures, infertility is highly stigma-
tized. It can result in discrimination, exclusion, ridicule,
and even abuse. Even if childlessness is socially accept-
able, infertile couples may still struggle with feelings
of inadequacy, shame, and depression. Women usually
carry the heaviest burden of the problem.
Helping individuals achieve their reproductive inten-
tions will have profound effects on population health
and societal well-being.
Worldwide, there has been a marked increase in the
demand for infertility services, including advanced
reproductive technologies. Assisted reproductive proce-
dures are expensive, produce a higher number of mul-
tiple births, and result in at-risk pregnancies. Neverthe-
less, In Vitro Fertilization (IVF) is considered as one
of the greatest achievements of reproductive medicine
and extending assisted reproductive technology to the
developing world is a global reproductive health prior-
ity (WHO 2002a). In cultures where traditional heal-
ers are commonly consulted, treatments can be painful,
ineffective, and potentially harmful. Efforts to prevent
infertility must be emphasized, as they are less expen-
sive, more effective, and may avoid inappropriate treat-
ment.

Perinatal Health

The external and the in-utero environment both influ-
ence birth outcomes. Pregnancy is a critical period for
the health of the newborn as well as for long-term health
and development of the infant. � Perinatal health partic-
ularly covers preterm birth, low birth weight, intrauter-
ine growth retardation of the fetus, and perinatal mor-
tality.
Preterm birth occurs in approximately 10% of births,
and continues to increase in most developed coun-
tries. It is associated with increased morbidity, and
is the major cause of all perinatal mortality. As risk
factors for preterm delivery are multiple and overlap-
ping, advances in prevention have only been modest.
Sociodemographic and biologic risk factors include
maternal age, race and ethnicity, socioeconomic sta-
tus, stress, drug abuse, family genetics, poor nutrition-
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al status, multiple gestations, anatomic anomalies of
the uterus, bleeding, and infection. Infants that survive
preterm delivery are at higher risk of damage to the
central nervous system. Timely detection of early labor
is important to allow transport of mothers to qualified
delivery facilities and initiate effective treatment such
as antibiotic treatment of bacterial sexually transmitted
diseases.
Fetuses that show intrauterine growth retardation are
exposed to the same risks as babies born preterm. The
growth restriction is caused by an inadequate supply
of nutrients and/or limited oxygen supply to the fetus,
which may be caused by fetal malformations or infec-
tions, maternal smoking, or inadequate nutrition. Ear-
ly detection and management of fetuses experiencing
growth restriction is crucial to determine optimal tim-
ing and method of delivery. Prevention strategies should
continue to focus on prevention of smoking during
pregnancy, maternal nutrition, and, in developing coun-
tries, malaria prophylaxis during pregnancy.
Low birth weight infants are born weighing 2500 grams
or less. Low birth weight is the second leading cause
of perinatal morbidity and mortality. Its incidence is
much higher in developing countries. Any complica-
tion that limits oxygen and alters nutrient supply of
the fetus may be a risk factor for low birth weight.
These conditions include chronic hypertension in the
mother, glucose metabolism and chronic cardiorespira-
tory disorders, maternal malnutrition, multiple pregnan-
cies, infections, and anomalies in the fetus, placenta, or
umbilical cord.
Ways to prevent low birth weight include improved
access to adequate prenatal care to improve detection
of small-for-date babies, identification of the causes
of fetal growth restriction, and counselling mothers on
risks associated with stress, smoking, alcohol and drug
use, as well as inadequate nutrition during pregnancy.
Perinatal mortality includes stillbirths, fetal deaths after
20 weeks gestation, and mortality within the first 29
days after delivery. Almost 75% of deaths occur in
the first week of life and the highest risk of mortality
is in the first day of life. The main causes of neona-
tal deaths are preterm births (28%), infections (26%),
asphyxia (23%), tetanus (7%), congenital abnormalities
(7%), and diarrhea (3%) (Lawn et al. 2005). Maternal
health and health care utilization are important determi-
nants of neonatal health. The intrapartum period has the
most significant impact on neonatal survival.

Sexually Transmitted Diseases (STDs)
and Family Health

STDs are a broad category of infections that can be
transmitted from person to person through sexual con-
tact and from mother to child before or during birth.
The Human Immunodeficiency Virus (HIV) can also be
transmitted through breastfeeding. Sexual partners may
be infected during the incubation period of the disease,
i. e. before the occurrence of symptoms. Another barrier
to effective prevention and treatment of STDs is the so-
called “ping-pong effect”, which describes the repeat-
ed reinfection of sexual partners with the same STD.
That is why partner treatment is essential and public
health professionals have to make assiduous efforts to
convince patients of its necessity � sexually transmit-
ted diseases and family health.
Cesarean section delivery, in contrast to vaginal child-
birth, can prevent most mother-to-child infections, e. g.
with Herpes simplex II virus and Chlamydia bacteria;
both of these infections can lead to serious health con-
sequences for the child. Syphilis microbes, however,
infect the fetus after the first three months of pregnan-
cy. The existence, availability, and acceptance of high
quality obstetric care services are critical for the prima-
ry prevention, early detection, and effective treatment
of infections during pregnancy and delivery.
The prevalence of HIV infection has risen steadily since
the 1980s and is still increasing. In 2005, the number
of people living with HIV exceeded 40 million (Unit-
ed Nations Programme on HIV/AIDS 2005). As the
mother is generally the main caregiver in the family, an
HIV infection in her particularly has the greatest social
and psychosocial impact on the family. Children living
in poverty have even more difficulties coping with the
mother’s illness. It can be argued that HIV positive indi-
viduals may still be in good health and are still able to
take care of the family. On the other hand, over 30% of
HIV infected women show clinical levels of anxiety and
depression, which are risk factors for poor parenting
and poor family support in general. The mother-child
relationship, in particular the quality of communication
between the infected mother and her children concern-
ing the disease, plays another major role in child adjust-
ment. Children are at risk of contracting the virus them-
selves and of becoming orphaned through the loss of
their parents. Orphans experience high rates of poverty
and receive less schooling, both of which can have life-
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long implications for health and well-being (Murphy et
al. 2006).
To date, there is still a lack of knowledge about how
to provide services more effectively to families affected
by HIV infection, as the motivation and cooperation of
several family members, as well as a substantial amount
of resources, are necessary (Murphy et al. 2006).

Smoking and Family Health

Smoking of family members has negative consequences
on the health and the financial welfare of the whole fam-
ily.
Active but also passive smoking increases both female
and male factor infertility. The likelihood of pregnan-
cy complications such as ectopic pregnancy, low birth
weight, and prenatal death is greatly increased in preg-
nant smokers. Even non-smoking women exposed to
tobacco smoke during pregnancy have to be aware of
their increased risk for complications. For example,
secondhand tobacco smoke is causally associated with
low birth weight and pre-term delivery. Smoking is the
most important preventable cause of poor pregnancy
outcome in developed countries � smoking and fami-
ly health.
The number of children and adolescents exposed to sec-
ondhand smoke in their homes is alarming: worldwide,
almost 50% of middle-school students report such
exposure. (Global Youth Tobacco Survey Collaborative
Group, 2002) Unlike adults, who can choose whether to
be in a smoky environment, babies have no choice and
children have little choice. Maternal smoking is usu-
ally the largest source of tobacco smoke exposure for
children because of the cumulative effect of pregnancy
and close proximity to the mother during early life. The
health of children of smoking parents is not only affect-
ed by secondhand smoke of their parents, but children
of smokers are also more likely to take up the habit
themselves. Maternal smoking, during and after preg-
nancy, is causally associated with Sudden Infant Death
Syndrome (SIDS). Moreover, the frequency of bron-
chitis and pneumonia, as well as common respiratory
symptoms like cough, is increased in children’s first
year of life if the parents smoke. Parental secondhand
smoke during childhood years reduces children’s max-
imum level of lung function, which may impair their
whole life. In addition, studies have found a signifi-

cant increase in childhood asthma and otitis media if
the mother or both parents smoke (IARC 2004).
The non-smoking spouse also suffers from negative
health consequences. Non-smoking women married to
cigarette smokers have an estimated increase in the risk
of lung cancer of 24%. Exposure to secondhand smoke
is also associated with coronary heart disease and may
play a role in the development of chronic respirato-
ry symptoms and decrement in lung function (IARC
2004).
Active smoking is a major cause of lung cancer, heart
disease, stroke, cancers other than lung, chronic bron-
chitis, peripheral vascular disease, and other circulatory
disease. About half of individuals who start smoking as
teenagers and continuously smoke are killed by tobac-
co in middle or old age. This excess burden of death
falls particularly heavily upon individuals aged 45–64
years who are typically working and involved in raising
children (WHO 2002b). Illness and death can therefore
result in direct financial and emotional distress in fami-
lies. Financial costs for families due to smoking include
money spent on cigarettes, increased health care costs
for the smoker as well as for his/her family members,
and lost wages caused by illness.
In many countries, public health policies have suc-
cessfully reduced exposure to secondhand smoke in
the workplace. There is also an increased awareness
of the negative health consequences due to second-
hand smoke, resulting in voluntary bans in households.
Unfortunately, homes remain a primary location of
tobacco smoke exposure. Public education and inter-
vention programs as well as stronger public smoking
restrictions can further improve family health in the
future.

Family Health Services

� Family health policies and the nature and budget
of health care systems vary across countries and in
some cases within countries across sub-national units.
Family health services depend on the social, political,
economic, and institutional situation in the country or
region. In developed countries, attention paid to fam-
ily health prevention programs, especially concerning
maternal and child health, is on the rise. Reductions in
infant mortality rates are mostly due to improvements
in health services for postnatal care and immunizations
(OECD 2005). Health policies often target the fact that
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health problems are more likely and health-supporting
resources are less likely to be found in poor families.
Family health policies aim to improve access and qual-
ity of health care and health promoting services, pro-
tect the poor from financial risk concerning health care
costs, and reduce socioeconomic disparities in health
outcomes among population subgroups.

Summary

Family health is among the major disciplines in pub-
lic health. Family health has never lost relevance, and
attention paid to subdisciplines like maternal and child
health is on the rise. In all likelihood, improvement in
family and child health will continue in the decades to
come. However, the challenge will be to avoid leav-
ing disadvantaged families behind. Mortality and fer-
tility declines have improved quality of life for children
and families in most cases. Changing family structures,
population aging, and the burden of caring for family
members hit by the HIV/AIDS epidemic create chal-
lenging future public health issues.
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Synonyms

Health care policy; Child health policy

Definition

Governmental programs, rules, and regulations affect-
ing the public or private provision of health care, health
insurance, and other health-related services to children
and their parents. The focus, comprehensiveness and
design of these policies vary across countries and in
some cases within countries across sub-national units.

Basic Characteristics

Family health policy is a general term capturing a range
of actions taken by government to affect the amount,
type, nature or cost of health care and health-promoting
services received by children and their parents. These
policies may involve a range of policy tools, such as:
the public provision of health care services; subsidiz-
ing health care costs for some populations (� health
subsidies); the regulation of health care services pro-
vided either publicly or privately; incentives for health
care providers to provide particular types of care or
work in certain locations; financing of public informa-
tion campaigns to promote healthy behaviors; and the
establishment of outreach efforts focused on particular
communities or health problems. Since countries, and
even sub-national units, set their own policies, the pre-
cise definition of family health policy – and the services
associated with it – varies across countries. Often these
policy choices are shaped by the social, political, eco-
nomic, and institutional context in the country – with
the design of health policies usually mirroring other
� social welfare policy provisions in the country.

Public Role in Health Care

The size and nature of the overall health care systems
varies a great deal across countries. According to the
Organization for Economic Cooperation and Develop-
ment (OECD 2005), among advanced industrial coun-
tries, the percent of gross domestic product spent on
health ranges from approximately six percent in Korea
and the Slovak Republic to more than eleven percent
in Germany, Switzerland, and the United States. Also
varying is each country’s proportion of these health
expenditures that are public rather than private. In
Korea, Mexico and the United States the majority of
health expenditures are private (65 percent, 57 percent,
and 57 percent respectively). In contrast, public expen-
ditures paid through government programs and policies
cover the majority of health care costs in the other 27
OECD countries with the government paying 80 per-
cent or more in the Czech Republic, Iceland, Japan,
Luxembourg, Norway, Slovak Republic, Sweden, and
the United Kingdom. For the majority of OECD coun-
tries these public health care costs are due to pub-
licly-financed health insurance coverage or direct pub-
lic financing of care. Through these health care poli-
cies, in most advanced industrialized countries access
to good quality physician services is ensured at rela-
tively low and sometimes no cost. However, even with-
in these � publicly-financed health systems, access to
specialist care still tends to be skewed by income – with
lower-income people having less access (Doorslaer et
al. 2004). In fact, equity in health care is a primary pol-
icy issue in OECD countries, along with questions of
the effectiveness of spending and cost containment.
Even larger gaps by economic resources are seen when
comparing rich and poor nations. In fact, the OECD
countries account for less than 20 percent of the world’s
population but are responsible for almost 90 percent
of the world’s health spending (WHO 2003). In mid-
dle-income countries between three and seven percent
of national income is spent on health, while only one
to three percent of gross domestic product is spent on
health in the poorest countries. In these countries, due
to the low overall income and wealth, this amounts
to per capita spending of approximately two to five
U.S. dollars (versus between $75 and $550 in middle-
income countries and $1,000 to $4,000 in high-income
countries; WHO 2003). Among non-OECD countries,
there is tremendous variation in the proportion of health

http://www.who.int/topics/family_planning/en/
http://www.who.int/topics/family_planning/en/
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expenditures that are public versus private. More than
75 percent of the health costs are borne by private par-
ties in: Armenia, Azerbaijan, Brundi, Cambodia, Con-
go, Georgia, Guinea, India, Myanimar, and Taijkistan,
while public spending covers over 75 percent of the
health costs in more than twenty other low- and mid-
dle-income countries (WHO 2006).

Promoting Public Health and Prevention

All OECD countries are seeing rising health care
costs that are putting pressures on public budgets. In
response, additional attention has been shifted to pre-
venting health problems through investment in � pub-
lic health programs. On average, only three percent
of health expenditures are devoted to prevention –
although this varies from less than one percent of health
expenditures in Luxembourg and Italy to more than five
percent in the Netherlands and Canada. Countries are
experiencing success in reducing some health problems
and their associated costs. Much of this attention has
been paid to maternal and child health issues. A notable
example is the problem of infant mortality. All OECD
countries have seen reductions in infant mortality rates
in recent decades. This has been credited to overall
improvements in economic and social conditions, as
well as improvements in health services for post-natal
care and immunizations (OECD 2005).
General public health interventions are particularly crit-
ical in developing countries where preventable and
treatable diseases take an enormous toll on the world’s
poorest people (Carr 2004). For example, in Africa,
infectious and parasitic diseases accounted for more
than half of all deaths in 2001, compared with 2 per-
cent of deaths in Europe (WHO 2002). An estimated
1.7 million people die annually from diseases linked
to unsafe water, sanitation, and hygiene (WHO 2002).
Government policies to improve these conditions or to
provide community-based education on how to reduce
illness within this context have great potential to pro-
mote health.

Addressing Health Disparities Among Families

A key finding in research on maternal and child health
is the persistent relationship between income and health
status – with health problems more likely and health-
supporting resources less likely to be found among poor
families, as well as the poor more generally (� health

disparities). This pattern is found within both rich and
poor countries and is often the target of health poli-
cies. Carr (2004) classified these policy approaches
into three categories: health-service approaches, health-
financing approaches, and socioeconomic approaches.
Health-service approaches reform the health care deliv-
ery system to improve access and quality of health care.
Examples of a health-service approach to reduce dispar-
ity are targeting health care services toward the most
disadvantaged, � governmental regulations or purchas-
ing of services, and the development of � public-pri-
vate partnerships. Health-financing approaches can pro-
vide governmental services free of charge or subsidize
the health care costs of low-income families. Similar-
ly, � risk sharing plans or insurance can protect the
poor from financial risk. Socioeconomic family poli-
cies typically focus on sectors outside of health as
a response to the substantial socio-economic dispar-
ities in health outcomes. Examples of policy inter-
ventions are: improving access to education and job
training; promoting healthier workplaces, homes, and
cities; reducing threats posed by environmental haz-
ards; and promoting social safety nets and other pro-
tections against impoverishment.

Conclusion

Family health policies can be defined broadly to cap-
ture the range of governmental actions affecting access
to and the nature of health-promoting services. These
actions can be focused in the health sector, on other sec-
tors, or on � cross-sector efforts. Great variation is seen
among countries in the size of their health budget, the
importance of public versus private expenditures, the
focus on preventive care, and the nature of policy inter-
ventions used to promote better overall health, as well
as decreasing disparities among population sub-groups.

Cross-References

� Cross-Sector Efforts
� Governmental Regulations
� Health Disparities
� Health Subsidies
� Public Health Programs
� Publicly-Financed Health Systems
� Public-Private Partnership
� Risk Sharing Plans
� Social Welfare Policy
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Definition

A field of inquiry and clinical practice that uses systems
theory to understand the interactions between families
or family variables and health processes and outcomes.
Of particular interest are the impact of health and ill-
ness on families and how families can influence physi-
cal health.

Basic Characteristics

Research has demonstrated that families influence
physical health, including both morbidity and mortal-
ity (Kiecolt-Glaser, Newton, 2001) and that social sup-
port, particularly from the family, is health promoting.
Four broad conclusions can be made from this research
(Campbell 2004):
• Families have a powerful effect on health, equal to

traditional medical risk factors, such as smoking.
• Emotional support is the most important and influ-

ential type of support provided by families.

• For adults, marriage is the most influential family
relationship on health.

• Negative, critical, or hostile family relationships
have a stronger influence on health than positive or
supportive relationships.

While this observational research is robust in its find-
ings, research on family interventions is less defini-
tive, yet critical for the advancement of the field. While
� family therapy has been clearly demonstrated to
improve family functioning and the emotional health of
family members, there is much less evidence that fami-
ly interventions can improve the physical health of fam-
ily members.

Childhood Chronic Illness

Patterson (1991) has identified nine aspects of family
process which have been consistently associated with
good outcomes in children with chronic illness and
disabilities: 1) balancing the illness with other fami-
ly needs, 2) maintaining clear boundaries, 3) develop-
ing communication competence, 4) attributing positive
meaning to the situation, 5) maintaining family flexi-
bility, 6) maintaining family cohesiveness, 7) engaging
active coping efforts, 8) maintaining social supports,
and 9) developing collaborative relationships with pro-
fessionals. Many of these attributes have been targeted
by family interventions for pediatric illnesses.
Mendenhall (2002) identified twelve randomized con-
trolled trials (RCTs) of family interventions for
insulin dependent diabetes mellitus, ten of which used
hemoglobin A1C as an outcome measure, an excellent
measure of chronic blood sugar control. Seven of ten
studies demonstrated a significant improvement in dia-
betic control with a family intervention. A Cochrane
review of three RCTs of family therapy to improve asth-
ma control in children, concluded “There is some indi-
cation that family therapy may be a useful adjunct to
medication for children with asthma.” (Panton, Barley
2002) Similar results have been found for children with
cystic fibrosis.

Adult Chronic Illness

Despite the evidence that adult chronic illnesses tend
to dominate family life and affect marriage, few stud-
ies have examined the impact of couple interventions
for chronic illness in adults. Several studies have shown
that involving spouses of newly diagnosed adult diabet-
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ics in diabetes education programs improves diabetic
control. However, studies of spouse involvement in car-
diac rehabilitation programs have shown mixed results
with only some of the studies demonstrating improved
physical outcomes. Twenty years ago, Morisky and col-
leagues (1983) demonstrated that educating and involv-
ing the spouses of low income patients with poorly con-
trolled hypertension improved treatment adherence and
lowered blood pressure and overall mortality. The study
has never been repeated, but has resulted in broad rec-
ommendations that families be utilized as a support for
adherence to medical treatments.

Chronic Disease in the Elderly

With the aging of the population, the rising incidence of
disabling conditions in the elderly, and fewer resources
for � professional care-giving, a growing number of
older individuals must rely on family members for
care. Such care-giving exerts a heavy toll on family
members. Family caregivers have much higher rates of
depression and overall mortality than age matched con-
trols. A number of effective interventions for the care-
givers of patients with dementia have been developed
and tested.
An excellent example of an effective, family � psycho-
educational intervention for family caregivers of Alz-
heimer Disease (AD) patients has been developed and
tested by Mittelman and colleagues (1996). These fam-
ilies attended individual and group instructional and
problem-solving sessions where they learned how to
manage many of the troublesome behaviors of patients
with AD. They also attended an ongoing � family sup-
port group and could access a crisis intervention ser-
vice to help them with urgent problems. In Mittelman’s
study, the caregivers who received the intervention were
less depressed and physically healthier than those that
did not, and AD patients were able to remain at home
for almost a year longer than in the control group. The
savings in nursing home costs were several times the
cost of the interventions.
Sorensen and colleagues (Sorensen et al. 2002) con-
ducted a meta-analysis of 78 caregiver intervention
studies representing six different types of interven-
tions for different illnesses. They found a significant
improvement across all six outcome variables � care-
giver burden, depression, subjective well-being, per-
ceived caregiver satisfaction, ability/knowledge and

patient symptoms). The effects were the smallest for
caregivers of dementia patients and most consistent
with the psychoeducational interventions. Group inter-
ventions had smaller improvements than individual
interventions.
These studies of family interventions for family care-
givers suggest that providing education and support
for family caregivers is necessary, but not sufficient to
reduce their burden and improve their emotional health.
Family caregivers need more intensive interventions
that include skills training and assistance with problem
solving. Similar interventions for caregivers of patients
who have suffered strokes have improved outcomes.

Prevention of Chronic Disease

Over one-third of all deaths in the United States can be
directly attributable to unhealthy behaviors, particular-
ly smoking, lack of exercise, poor nutrition and alcohol
abuse. These behaviors account for much of morbid-
ity from chronic illnesses, such as heart disease, can-
cer, diabetes and stroke. Health habits usually develop,
are maintained, and are changed within the context of
the family. Unhealthy behaviors or risk factors tend to
cluster within families, since family members tend to
share similar diets, physical activities, and use or abuse
of unhealthy substances, such as smoking.
Several large trials have shown that family interventions
can promote healthy lifestyles and improve cardiac
risks within couples and families. In a meta-analysis of
couple involvement in obesity treatment, Black et al.
(1990) found a small, but significant improvement in
weight loss for those individuals whose partners partic-
ipated in treatment, but that the effect disappeared on
long term (1–3 years) follow-up. Studies of childhood
obesity are more encouraging. Parental involvement in
these weight reduction programs show clear superiority
over individual treatments.
Smoking remains the number one public health prob-
lem in much of the world and is strongly influenced by
the family. The initiation of smoking is influenced by
whether other family members smoke. Smokers tend
to marry other smokers, to smoke the same number
of cigarettes, and to quit at the same time. Smokers
married to non- smokers or to supportive partners are
more likely to quit. Nine randomized controlled tri-
als involving over 1700 subjects have examined the
impact of partner support in smoking cessation. These
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studies add a social support intervention to a tradition-
al smoking cessation program which include nicotine
replacement, behavioral therapy, and relapse preven-
tion. The results have been disappointing, and a meta-
analysis found no overall impact of partner support on
smoking cessation (Park et al. 2002). In most of these
studies, the amount of partner support reported by the
smokers continued to predict successful smoking ces-
sation, but few of the interventions had any impact
on the level of partner support. These results suggest
that partner support is important for smoking cessa-
tion, but that it is difficult to increase levels of sup-
port.

Conclusions

Effective family interventions have been developed and
tested for some physical disorders and there are promis-
ing ones for others. Family interventions have not been
developed or tested for many chronic physical illnesses.
Family psychoeducation which provides both specific
problem solving and coping skills is the most effec-
tive type of family intervention. It has wide appeal and
applicability to numerous disorders. There are too few
studies of � family therapy for physical disorders to
comment on its effectiveness, although family therapy
is likely to be directed to a much more limited group of
� dysfunctional families.
Family interventions are most effective at each end of
the life cycle when medical care is provided by fam-
ily caregivers. The most successful family interven-
tions have been in the treatment of family caregivers
of dementia patients. These interventions have saved
money as well as improved outcomes. Family interven-
tions for childhood disorders, especially diabetes and
asthma, are effective in improving medical as well as
psychosocial outcomes. Family involvement for health
promotion and disease prevention programs offers great
promise.
This research suggests that family professionals have
an important, but unmet role in the research and treat-
ment of physical illness. Very few of these studies
have been designed by family researchers, and much
more research is needed. Family professionals should
be a part of health care teams, offering support and
interventions for family members. The field of families
and health is a promising one with multiple research
and clinical opportunities for family professionals.

Cross-References

� Caregiver Burden
� Dysfunctional Family
� Family Support Group
� Family Therapy
� Professional Care Giving
� Psychoeducational Intervention
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Family Medicine

Synonyms

Family practice
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Definition

Family medicine is concerned with the provision of
continuing and comprehensive health care for the indi-
vidual and family. Family medicine integrates the bio-
logical, clinical, and behavioral sciences and it compris-
es all ages, sexes, and organ systems and every disease
entity.

Family Physician

� General Practitioner

Family Planning

Definition

Family planning is the deliberate effort by couples or
by individuals to plan reproduction and family build-
ing prior to � conception. These efforts include deci-
sions about desired family size, the timing or spacing
of births, and whether to adopt or to give birth natural-
ly. Methods of family planning include those designed
to prevent pregnancy, as well as those designed to assist
reproduction. Family planning programs assist couples
and individuals achieve their family planning goals.

Family Practice

� Family Medicine

Family Structure

Definition

The structure of relationships between persons liv-
ing in the same household who recognize themselves
as a single, inter-connected unit. The structure may
include biological relationships determined by shared
genes (e. g. biological mother and child) as well as
non-biological relationships (e. g. husband and wife, or
stepbrother and stepsister). The composition of these
relationships denotes the family structure and it may
range in complexity from a single-parent household to
a multi-generational family with adopted and fostered
children.

Family Support Group

Definition

Family support group refers to an organized group of
families which share similar medical, psychiatric or
other problems and meet regularly to provide emotional
and/or instrumental support for each other. Family sup-
port groups may be led by a professional or lay person.

Family Therapy

Definition

Family therapy is a form of psychotherapy where the
focus is on the family and the goal is to improve fami-
ly relationships. Family therapy is often used when an
individual’s symptomatic behavior (e. g. eating disor-
der) is thought to result from family dysfunction � dys-
functional family).

Family Tree

Synonyms

Pedigree

Definition

Drawing of the family history over at least three gener-
ations by use of clear and consistent symbols to docu-
ment genetic information.

Family Violence

� Intimate Partner Violence

Fatal Occupational Accident

Definition

A fatal occupational accident is defined as an accident
which leads to the death of a victim within one year of
the accident. The limit of one year after the accident is
accepted in a number of countries but there is a huge
variation among countries in this field. Some coun-
tries use the term only for occupational fatalities before
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contact with the medical service. For those resulting
in death of the victim after contact with the medical
service, they use the term “occupational accident with
fatal outcome” which is quite similar to the original
definition of fatal � occupational accident. Therefore,
to avoid misclassification in international data compar-
isons, one must check the exact meaning of fatal occu-
pational accident in the countries compared.

Fault

Synonyms

Blame

Definition

Fault is a legal term under private liability law. It applies
under contract liability as well as under tort law liabil-
ity. It indicates whether a person is responsible under
private law for a certain act or omission and its respec-
tive results. If a person acted at fault, the outcome of
his doing is attributable to him under private liabili-
ty law. Fault has several potential manifestations. The
term includes “intentional acts and omissions” as well
as involuntary “negligent acts and omissions”.

Fault-Based Liability

Synonyms

Fault liability

Definition

The term indicates a particular type of liability under
private law. For most liabilities under private law, a per-
son must have acted at fault. Liability under tort law
and contract liability are to the largest part fault-based
liabilities. � Fault.

Fault Liability

� Fault-Based Liability

Favoritism

Synonyms

Discrimination

Definition

Favoritism refers to unfair treatment of a person or
group on the basis of some kind of prejudice.

Cross-References

� Confounding and Interaction
� Prejudice

Febrile Seizures

Synonyms

Febrile convulsions

Definition

Febrile seizures are cerebral convulsions, which appear
in connection with a febrile illness, in most cases dur-
ing a rapid rise of body temperature. Of all children
between the ages of six months and five years 2.5–4%
develop febrile convulsions at least once; the recurrence
risk is about 30%. Usually, febrile seizures are char-
acterized by a loss of consciousness and tonic-clonic
movements of the extremities. In general, the progno-
sis is very good, febrile seizures only rarely develop
into epilepsy (about 1% in the absence of further risk
factors like complicated seizures or a positive family
history for epilepsy). Therapeutic measures include the
administration of antipyretics (for example paracetamol
or ibuprofen) and diazepam as an anticonvulsant drug.
The risk of recurrence can be reduced by the use of
diazepam in cases of febrile illness.

Fecal-Orally Transmitted Diseases

Synonyms

Smear infections; Infections by contaminated food;
Food-Borne infections

Cross-References

� Food-Safety and Fecal-Orally Transmitted
Infectious Diseases
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Fecundability

Synonyms

Monthly chance of pregnancy

Definition

Fecundability represents the probability that a woman
will conceive during a menstrual cycle. It can either
refer to an individual (measured over time) or to a pop-
ulation (measured as the number of conceptions occur-
ring in one month).

Fecundity

Synonyms

Fertility

Definition

Fecundity represents the physiological capacity to con-
ceive.

Fee-for-Service

Synonyms

FFS

Definition

Physician income in fee-for-service systems is deter-
mined by the number of services multiplied by the price
of services.

Cross-References

� Indemnity Insurance Plan

Fee-for-Service Indemnity Health
Insurance

Definition

Fee-for-service indemnity health insurance refers to
conventional private health insurance in the US,
although this type of health insurance can be found

in other countries as well. Fee-for-service indemni-
ty health insurers place few restrictions on the choice
of providers and, maybe more importantly, remunerate
physicians by paying a fee for service.

Fee-for-Service Payment

Definition

Fee-for-service payment is a payment method of physi-
cians in which they receive their income according to
fixed fees per service. Each health care service provided
corresponds to a specific payment by the health insur-
ance. The fees per service are subject to negotiation
between the insurance companies and the physicians.
The payment system of physicians is seen as a mech-
anism to achieve policy objectives such as controlling
health care cost or improving � health care quality.
Under the fee-for-service payment physicians may have
the tendency to provide more services than needed to
improve their income. For cost containment reasons,
insurances try to keep the fee per service as low as pos-
sible.

Fee-for-Service Population

Definition

Fee-for-service population in healthcare describes the
part of population that pays physicians on a fee-for-
service basis for the delivery of health care services.
Demand for these health care services is individually
driven by the advent of a generally acute disease. In
contrast to the fee-for-service population there is the
part of the population receiving health care services
according to disease management programs or other
managed care arrangements. In these cases health care
services are delivered by a form of managed care orga-
nizations (� health maintenance organizations, � dis-
ease management organizations) that coordinates and
controls health care services with their own provider
network.

Feeling of Itchiness

� Itching
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Female

� Sex/Gender

Female-Factor Infertility

Definition

Female-factor infertility is the kind of infertility in
which the cause or causes can be attributed to the
female partner. Most often female-factor infertility is
a result of ovulation disorders or the conditions of the
fallopian tubes, uterus, or cervix.

Cross-References

� Infertility

Female Genital Cutting

� Female Genital Mutilation

Female Genital Mutilation

Synonyms

Female genital cutting

Definition

Female genital mutilation comprises all procedures
involving excision or tissue removal of any part of the
female genitalia for cultural, religious or other non-
medical reasons. The most common type of female gen-
ital mutilation is excision of the clitoris and the labia
minora, accounting for up to 80% of all cases; the most
extreme form is infibulation (excision of part or all
of the external genitalia and stitching/narrowing of the
vaginal opening), which constitutes about 15% of all
procedures. Immediate complications are severe pain,
shock, hemorrhage and infections. Long-term conse-
quences include keloid scar formation, urinary incon-
tinence, dyspareunia, cysts, abscesses and childbirth
complications.

Female Health

� Women’s Health

Femininity

� Sex/Gender

Fertility
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Synonyms

Fecundity

Definition

Fertility is the ability to conceive and produce a live
birth. The term, initially applied to females, increas-
ingly refers to males also, as reproductive mechanisms
of both men and women become better understood.
Human fertility is influenced by a wide range of factors.
Direct influences include coital frequency, birth con-
trol practice, voluntary and involuntary fetal loss, lac-
tational amenorrhea, and primary and secondary steril-
ity. All other factors, such as endocrinological, nutri-
tional, cultural, economic, or social – work indirect-
ly through these proximal influences. Fertility rates
are measured in terms of the number of live births per
woman-year of exposure for a given period of time,
usually one year. Variation in the quantity and timing
of births has been the subject of extensive study, and
the consequences of reproductive patterns are linked to
many public health concerns.

Basic Characteristics

Physiology

The process of natural fertilization is achieved when the
male and female reproductive organs are functioning
without any abnormalities or disruptions. To conceive
a child, a woman must release a mature egg from one of
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her ovaries through a process called ovulation, and her
male partner must ejaculate millions of mature, motile
sperm. A woman is most likely to be fertile 10 to 14
days after the start of the menstrual cycle. A sperm must
reach and penetrate the egg as it travels from the ovary
to the uterus. Once the egg has been fertilized, cell divi-
sion begins; the embryo drifts down the fallopian tube,
reaches the uterus and anchors itself to the wall of the
uterus where it develops into a fetus.

Measurement

The expanded availability of census, survey and vital
registration data since the 1970s has improved the accu-
racy and availability of multiple fertility measures. The
most commonly used one, the � total fertility rate
(TFR), is defined as the average number of live births
a woman would have if she were subject to, through-
out her reproductive life, age-specific fertility rates
observed in a given year. The � age-specific fertility
rate (ASFR) is the annual number of births to women
in a particular age group per 1000 women in that age
group. The TFR is the sum of the ASFRs over repro-
ductive ages. � Fertility replacement is defined as the
level at which a cohort of women on average have only
enough children to replace themselves and their partner
in the population – for example, a TFR of 2.1 children
replaces the couple with some allowance for early child
loss.
While TFR estimates are not affected by a population’s
age structure, they can appear to change more quickly
when calculated for different periods than when calcu-
lated for specific age cohorts. This is because a birth
cohort’s actual fertility rates usually change more slow-
ly than those prevailing at different points in time
which are then applied synthetically to derive the peri-
od TFR. Examples of measures of the timing of fertili-
ty include mean ages at first and last birth and average
birth interval length.

Levels and Trends

Reproduction is essential to the survival of societies,
and over the past half century global fertility levels
have changed dramatically. The declines visible in all
regions of the world historically began as far back as
300 years ago for Europe, in the 1960s for some Asian
countries and as recently as the 1990s for a few sub-
Saharan African countries. Most countries in this lat-

ter region have yet to experience a fertility transition,
and several have plateaued unexpectedly. Figure 1 illus-
trates the trends in fertility since 1950, at which time
North American and European TFR levels were already
below an average of 3 children per woman. Over the
past decade, below replacement fertility in these regions
and East Asia has continued to decline slowly, from 1.8
children per woman in 1985–1990 to 1.6 children per
woman in 1995–2000. The average TFR for less devel-
oped regions as a whole declined from 6.0 in 1950–55
to 3.1 children per woman in 1995–2000. These average
declines conceal large differences across regions (UN
2003). Striking is the correspondent pattern of fertility
declines for Asia and the Latin American regions, with
their very different socio-cultural settings.
During the early stages of the transition, fertility tends
to decline first among older childbearing aged wom-
en, lowering the mean age of childbearing. This drop
tends to offset and exceed fertility reductions due to
rising age at marriage among younger women. Sever-
al African countries serve as exceptions to this pattern,
with fertility declines equally distributed across the
prime childbearing ages (UN 2003). The shift toward
below-replacement levels reflect delayed childbearing
among women in their twenties (a tempo effect) and an
increased proportion of women limiting childbearing at
parities 1 and 2 (a quantum effect). The reproductive
and child health consequences of the fertility transition
are substantial, with fewer at-risk pregnancies result-
ing in maternal and child mortality and women spend-
ing less of their reproductive years pregnant. Some
researchers wonder if the increased menstrual cycling
of low-parity (� parity) females does not also raise the
risk of some reproductive cancers, e. g., ovarian and
uterine.

Factors Influencing Fertility

Bongaarts (1982) observed that as countries pass
through the demographic transition from high to low
fertility and mortality levels, four “proximate determi-
nants” of fertility account for most of the difference
between natural and observed reproduction – propor-
tion of women married, contraception, induced abor-
tion, and postpartum infecundability (� fecundability)
due to breastfeeding. In this framework the relative
importance of these factors varies with the phase of the
fertility transition (see Fig. 2). It is through these direct
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Fertility, Figure 1 Fertility levels in major world regions, 1950–2005. Source: UN Population Division (2005) World Population Prospects: The
2004 Revision

Fertility, Figure 2 Conceptual model of the
changing contribution of contraception and oth-
er proximate determinants to fertility decline.
Source: Bongaarts J (1982)

or proximate factors that external forces – industrializa-
tion, poverty, education, urbanization and other social
changes – indirectly influence fertility.
� Contraception, as a means of fertility regulation, is
considered one of the major public health achievements
of the last century. Of the estimated 6.2 billion peo-

ple living on the planet, approximately one billion are
women aged 15 to 49 who are married or in union and
more than three-fifths (61%) of these women are using
contraception. Contraceptive use has risen historically
in much of the developing world. It is already at ceiling
levels of 80% in some countries and it will continue to
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rise in many others. However, the pattern is uneven geo-
graphically, and a few of the most populous countries,
such as India, Pakistan, and Nigeria and much of the
sub-Saharan Africa, register low levels of use. A large
majority (approximately 90%) of women using contra-
ception rely on modern methods, with oral contracep-
tives and condoms being the most widely used meth-
ods in developed countries and female sterilization and
intra-uterine devices (IUDs) in developing countries.
While abortion is not a method of contraception,
whether it is a means of family planning is a matter
of social definition. Worldwide an estimated 38% of
pregnancies occurring each year are unintended, and
approximately 60% of these end in an induced abor-
tion (WHO 2005). Unsafe abortions, which are entirely
preventable, account for 13% of maternal deaths. Abor-
tion levels and trends are challenging to assess in set-
tings where the procedure is not legal or carries a heavy
social stigma. Research on fertility-regulating methods
has also led to the development of treatment regimens,
such as mifepristone or misoprostol, in the form of
pills that terminate early pregnancies but, in the case
of the latter, also manage postpartum hemorrhage dur-
ing delivery. Because every � pregnancy carries some
mortality risk for the mother and fetus, pre-concep-
tional measures such as contraception assure that every
pregnancy is intended, while access to adequate obstet-
ric services ensures that every birth is safe. These are
essential for good reproductive and public health.
The threat of reproductive impairment and loss from
exposure to poor nutrition, infectious disease and sex-
ually transmitted infections, especially HIV/AIDS, is
disproportionately present in the developing world. In
high HIV prevalence countries in sub-Saharan Africa,
infected women become sub-fecund often at young
ages and pregnant women affected by malaria show
higher rates of fetal loss.
Infertility in the developed world has a different face
of treatment. In Vitro Fertilization (IVF) is heralded
as one of the greatest achievements of reproductive
medicine. Still there are many aspects of IVF that have
been both praised and criticized, and its legal, ethical
and social repercussions have generated major debate
and controversy. The capabilities of assisted reproduc-
tion are exemplified by the 2005 case of a 66-year-
old Romanian woman, who after undergoing fertility
treatment for almost ten years before being artificially
inseminated, gave birth to a baby girl by caesarean sec-

tion (BBC 2005). Today extending assisted reproduc-
tive technology to the approximately 80 million indi-
viduals in the developing world affected by infertility is
a global reproductive health priority (WHO 2002).

Conclusion

Over the past decades, fertility trends in developing and
developed regions of the world have changed dramati-
cally. Low-fertility industrialized countries have adopt-
ed pro-natalist policies, while higher fertility develop-
ing countries have implemented anti-natalist policies.
The specter of rapidly aging and even declining pop-
ulations have brought forth contentious debates about
international immigration policies in much of Europe.
Effective contraception has separated coitus from con-
ception, enabling individuals to enjoy the former with
minimal risk of the latter. Advances in reproductive
medicine also have assisted persons with reproductive
impairments or without lifetime partners to fulfill their
desires for biologic parenting. Thus, contra-ception and
pro-ception planning have entered the repertoire of
mainstream reproductive behavior in many countries.
Small differences in fertility have large ramifications
for the world’s population. Projections show that
a small difference in average family size – 2.5 vs. 2.0
children – in 2000 can translate into a difference of 1.7
billion additional people in the world’s population by
2050 (PRB 2004). Aggregate population size depends
intrinsically on individual decisions governing repro-
duction, survival and migration. Helping individuals
achieve their reproductive intentions will have profound
effects on overall fertility, population health, and soci-
etal wellbeing.

Cross-References

� Age-Specific Fertility Rate (ASFR)
� Contraception
� Crude Birth Rate (CBR)
� Fecundability
� Fecundity
� Fertility Replacement
� General Fertility Rate (GFR)
� Gravidity
� Gross Reproduction Rate (GRR)
� Net Reproduction Rate (NRR)
� Parity
� Parity Progression Ratio
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� Pregnancy
� Sex Ratio at Birth
� Total Fertility Rate (TFR)
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Fertility Rate

Definition

Fertility rate is defined as the total number of live births
in an area to the female reproductive population of
that area. It is typically expressed per 1,000 women of
reproductive age, 15–44 years.

Fertility Replacement

Definition

Fertility replacement is defined as the level at which
a cohort of women on average have only enough
children to replace themselves and their partner in
the population. For example, a TFR of 2.1 children
replaces the couple with some allowance for early
child loss. Replacement level fertility is said to have
been reached when NRR=1.0 (� net reproduction rate
(NRR)).

Fetal Death

� Intrauterine Mortality

Fetal Mortality

Synonyms

Still births or fetal death

Definition

Fetal mortality is defined as a still birth or death after
20 weeks gestation.

Cross-References

� Intrauterine Mortality

Fetal Mortality Rate

Synonyms

Stillbirth rate; Fetal death rate

Definition

Fetal mortality rate is the number of fetal deaths (death
after the 20th or 28th week of gestation) per one thou-
sand of the total number of births (live births plus fetal
deaths) in the same year. This rate is considered a good
measure of the quality of health care in a country or
a medical facility. Fetal mortality rate is higher in cer-
tain ethnic groups and among mothers with health prob-
lems during pregnancy. It can be decreased by good pre-
natal care.

Fever

Synonyms

Elevated body temperature

Definition

Fever is an elevation of the body temperature, which is
caused by an increase in the heat regulatory set-point
(which is located in the thermoregulatory center in the
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hypothalamus). Fevers can be classified as: sub febrile
temperatures from 37.5–38.0 °C; moderate fever up
to 38.9 °C; and high (septic) fever above 39 °C. Fever
can develop for a number of reasons, like infections,
destruction of cells or immune reactions. In fevers,
biochemical reactions run faster, increasing the effec-
tiveness of the defense mechanisms. The cause of the
fever influences its course. Fevers can be classified as
sustained or continuous, intermittent (daily tempera-
ture elevation that returns to normal), remittent (daily
fever that returns to a baseline which lies above nor-
mal), undulating (wave-like) and recurrent or relapsing
fever. Relapsing fever is characterized by short periods
of fever interrupted by several days free from fever.
� Therapy of Infectious Diseases

Fever Attacks in Malaria

Synonyms

Course of fever in malaria; Temperature curve in malar-
ia

Definition

In malarial infections, the duration of a fever attack
depends upon the type of infecting plasmodia species;
Plasmodia ovale, P. vivax and P. malariae 8–12 hours,
Plasmodium tropica 16–36 hours, sometimes even
longer. During the fever-free interval the asexual repro-
duction of the plasmodia takes place. The release into
the circulatory system induces the next fever attack.
Due to a synchronization of the reproduction, a char-
acteristic rhythm of fever attacks is found during the
course of the disease – except for infections with Plas-
modium tropica, which do not synchronize their devel-
opment. The fever-free interval lasts 48 hours in case
of infection with Plasmodia ovale and P. vivax, and
72 hours for Plasmodium malariae. Due to the lack of
synchronization there is no characteristic temperature
curve in infections with Plasmodium tropica.

FFS

� Fee-for-Service

Fifth Disease

� Erythema Infectiosum

First

� Indigenous

First-Aid Services

Synonyms

First aid at work

Definition

First aid is the immediate care given to victims of acci-
dents before trained medical workers arrive. Its goal is
to stop and, if possible, reverse harm. It involves rapid
and simple measures such as clearing the air passage-
way, applying pressure to bleeding wounds or dous-
ing chemical burns to eyes or skin. The critical factors
which shape first aid facilities in a workplace are work-
specific risk and availability of definitive medical care.
First aid is a fluid concept not only in what (how long,
how complex) must be done, but in who can do it.
First aid is a part of the total health care for workers.
First aid and emergency treatment in cases of accident
and indisposition of workers at the workplace are listed
as an important part of the functions of the occupational
health services in the ILO Occupational Health Services
Convention and related Recommendation.
Different institutions may be involved in the organi-
zation of first aid and providing assistance following
an accident or illness at work include the following:
the occupational health service of the enterprise itself,
other occupational health entities and, other institu-
tions which may provide services, such as ambulance
services, public emergency and rescue services, hos-
pitals, clinics and health centers, both public and pri-
vate; private physicians, poison centers, civil defense,
fire departments and police. According to OHS legisla-
tion first aid provision is employer responsibility.
In some branches of the economy, like underground
mining, there are rescue squads usually staffed by spe-
cially trained employees and emergency technicians
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that provide first-aid services in confined spaces, mines,
etc.

First Aid at Work

� First-Aid Services

First Nations/People

� Indigenous Health Care Services

First Peoples

� Indigenous Peoples

Fisher LSD

Synonyms

Least squares method; Post hoc test; Multiple compar-
isons

Definition

A method of fitting a straight line or curve based on
minimization of the sum of squared differences (resid-
uals) between the predicted and the observed points.

Fisher’s Exact Test

Definition

This test is applied in 2 × 2 � contingency tables analy-
sis when the sample size is too small to use the � chi-
square test (see essay Analysis of frequencies). The test
has no formal test statistic and critical value, and direct-
ly computes the probability of observed data. Calcu-
lation of probabilities in this test is based on hyper-
geometric distribution. The test procedure consists of
calculating the sum of exact hypergeometric probabili-
ties associated with the observed table frequencies and
all the more extreme table frequencies under the null
hypothesis. If this sum of probabilities is equal to or less
than the specified significance level, the null hypothesis
is rejected and it is concluded that there is a significant

relationship between the two dichotomous variables. If
the sum of probabilities is greater than the specified sig-
nificance level, the null hypothesis cannot be rejected.

Fisher’s Test

Definition

An exact significance test to analyze 2 × 2 tables for any
sample size. It is a misconception that it is suitable only
for small sample sizes. This arises from the demanding
computational procedure for large samples, which is no
longer an issue. It is the only test for a 2 × 2 table when
an expected number in any cell is smaller than 5.

Fissure Sealing

� Dental Sealant

Fitness

� Physical Activity

Fitness for Work

Synonyms

Work capacity; Work ability

Definition

Fitness for work is an individual’s capacity to do the
work tasks he/she is required to do. This includes
the ability to maintain physiological equilibrium when
working at these tasks. To meet this requirement cer-
tain functional, anatomical, psychological, education-
al, and social characteristics are necessary to fulfill the
demands of a specific job performance. Work ability
cannot be measured only by the actions of a worker
as factors related to the community, environment, orga-
nization and management of the work determine how
a person is coping.
Evaluating workplace capacity involves assessing the
ability of the body’s biological features to meet the spe-
cific demands of a job. The evaluation of the fitness for
work is a continual, dynamic, and permanent process,
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and includes measuring workers’ capacities to work at
specific workplaces without endangering their health.

Cross-References

� Working Capacity

Fitness for Work Assessment

� Assessment of Work Ability

Fixed Dental Prosthesis

Synonyms

Fixed partial denture

Definition

A dental prosthesis that is cemented screwed or other-
wise securely retained to natural teeth, tooth roots, or
dental implant abutments.

Fix Heritability Recurrence Risk

� Recurrence Risk

Flu

� Influenza
� Influenza and Avian Influenza

Fluid Balance of the Organism

� Body Fluid Balance

Fluid and Electrolyte Balance
of the Organism

� Body Fluid and Electrolyte Balance

Fluid Therapy

� Rehydration
� Rehydration Solution

Folklore

� Culture

Folk Medicine

� Indigenous Health Care Services

Food Allergies

Definition

A food allergy is an allergic reaction to a partic-
ular food. Many different foods can cause allergic
reactions. Most commonly they are triggered by cer-
tain nuts, peanuts, shellfish, fish, milk, eggs, wheat,
and soybeans. Additives such as, monosodium gluta-
mate, metabisulfite, tartrazine can cause allergy. Aller-
gic reactions to foods may be severe and sometimes
include an anaphylactic reaction. Allergies may start
during infancy. They are most common among children
whose parents have food allergies, allergic rhinitis, or
allergic asthma. Food allergies are sometimes blamed
for such disorders as hyperactivity in children, chronic
fatigue, arthritis, poor athletic performance, and depres-
sion. Food intolerance differs from a food allergy in
that it does not involve the immune system. Instead it
involves a reaction in the digestive tract that results in
digestive upset.

Food-Borne Diseases

� Food Safety

Food-Borne Infections

� Fecal-Orally Transmitted Diseases
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Food Decay

Synonyms

Food rot; Food spoiling; Food going bad

Definition

Besides the influence of air, water and light, microor-
ganisms play an important role in food decay. Germs
like bacteria and fungi do not only rot food, they can
also cause diseases when the contaminated food is eat-
en. If food is improperly stored or kept too long, chem-
ical changes of the contained fats take place inducing
an unpleasant smell or taste. Furthermore, food qualitiy
is influenced by the effect of enzymes, which are still
active in the foodstuff. Microorganisms, which make
food rot, are bacteria, yeasts and molds. When food
goes bad, not only is there a change in taste but some-
times poisonous substances, toxins, are produced.

Food Hygiene

� Food Safety

Food Safety

GORDANA RISTIC

University of Belgrade, Faculty of Medicine, Institute
of Hygiene and Medical Ecology, Belgrade, Serbia
risticg@eunet.yu

Synonyms

Food hygiene; Foodborne diseases; Foodstuffs safety

Definition

Food safety presents a major health problem in the
world. There are more than 250 food-borne diseases
registered. Serious outbreaks of food-borne disease
have been documented on every continent every year,
illustrating the public health and social significance of
this problem. Food-borne diseases may affect all levels
of the population, but the most susceptible are children,
pregnant women, the elderly, and those with chronic
diseases. Modern farming methods, globalization of the
food trade and the higher accessibility of food produce
a challenge for food safety and the prevention of the

spread of food contaminants worldwide. Food safety
programs are focusing on the farm-to-table approach
as an effective means of reducing food-borne hazards.
� hazards may emerge from microbiological, chemical
or physical contamination of food. Health significance
of these hazards is estimated through � risk assessment
method, and thus hazards are regulated, controlled and
kept under surveillance.

Basic Characteristics

Microbiological Hazards

Food-borne diseases caused by microorganisms present
a major health issue. The most frequent infections
are caused by Escherichia coli, Salmonella, Campy-
lobacter jejuni, Listeria monocytogenes, parasites like
cryptosporidium, cryptospora, trematodes and viruses.
According to WHO data almost 1.8 million children
die each year in developing countries (excluding Chi-
na) from diarrhoeal disease caused by microbes which
are present in food and water. In the USA each year
some 100 million cases are attributed to food-borne ill-
nesses, resulting in 325 000 hospitalizations and about
5000 deaths. Health experts estimate that the yearly cost
of all food-borne diseases in the USA is 5 to 6 billion
dollars in direct medical expenses and lost productivity.
Infections with the bacteria Salmonella alone account
for $ 1 billion yearly in direct and indirect medical costs
(NIH 2005).
Five most frequent food-borne diseases are:
• Botulism
• Campylobacteriosis
• E. coli infection
• Salmonellosis
• Shigellosis
Botulism is a disease caused by Bacillus botulinum, an
agent emerging from soil. The most common sources
are canned meat and vegetables and the production of
toxin can be regulated by controlling the acid pH of
food.
Campylobacteriosis is an infectious disease caused
by Campylobacter bacteria. Campylobacter jejuni,
C. fetus, and C. coli are the types that usually cause
campylobacteriosis in people. C. jejuni causes most
cases of the illness. Infection can be caused by han-
dling raw poultry, eating undercooked poultry, drinking
nonchlorinated water or raw milk, or handling infect-
ed animal or human feces. Most frequently, poultry and
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cattle waste are the sources of the bacteria, but feces
from puppies, kittens, and birds also may be contami-
nated.
Escherichia coli infection is caused by different strains
of E. coli bacteria. Harmless strains of E. coli can be
found widely in nature, including the intestinal tracts
of humans and warm-blooded animals. Disease-causing
strains, however, are a frequent cause of both intesti-
nal and urinary-genital tract infections. Several differ-
ent strains of harmful E. coli can cause diarrheal dis-
ease. A particularly dangerous type is called enterohe-
morrhagic E. coli, or EHEC. EHEC often causes bloody
diarrhea and can lead to kidney failure in children or
people with weakened immune systems.
In 1982, scientists identified the first dangerous strain
in the United States. The type of harmful E. coli most
commonly found in this country is named O157:H7,
which refers to chemical compounds found on the bac-
terium’s surface. This type produces one or more relat-
ed, powerful toxins which can severely damage the lin-
ing of the intestines. This strain is now found worldwide
and present one of the most toxic bacterial sources to be
found in food and water.
Salmonellosis, is usually provoked by Salmonella
typhimurium and S. enteritidis. Salmonella bacteria can
be found in food products such as raw poultry, eggs,
and beef, and sometimes on unwashed fruit. Food pre-
pared on surfaces that previously were in contact with
raw meat or meat products can, in turn, become con-
taminated with the bacteria. This is called cross-con-
tamination.
With the spread of organic farming new cases are
recorded from eating raw alfalfa sprouts grown in con-
taminated soil. Salmonella infection frequently occurs
after handling pets.
Shigellosis, also called bacillary dysentery, is an infec-
tious disease caused by Shigella bacteria. Four main
types of Shigella cause infection: Shigella dysenteri-
ae, S. flexneri, S. boydii, and S. sonnei. It is common-
ly transmitted by food service workers who are sick or
infected, but have no symptoms, and who do not prop-
erly wash their hands after using the toilet.
Listeria monocyotogenes is a bacterium that can cause
a serious infection in humans called listeriosis. Food-
borne illness caused by L. monocytogenes in pregnant
women can result in miscarriage, fetal death, and severe
illness or death of a newborn infant. Others at risk for
severe illness or death are older adults and those with

weakened immune systems. Listeriosis is now attribut-
ed to ready-to-eat foods and deli products.

Food-borne Viruses

Diarrhea can be caused by viruses present in food
and water such as: caliciviruses, rotavirus, astrovirus,
and hepatitis A virus. Norwalk virus (a particular cali-
civirus) caused a number of outbreaks of food poison-
ing at buffets and caterings. Current studies are trying to
produce new vaccines including edible vaccines against
Norwalk virus and hepatitis. Recently, inactivated vac-
cine for hepatitis A virus infection has been developed.
Prions. Mad Cow Disease is the commonly used name
for Bovine Spongiform Encephalopathy (BSE), a slow-
ly progressive, degenerative, fatal disease affecting the
central nervous system of adult cattle. The exact cause
of BSE is not known but it is generally accepted by the
scientific community that the likely cause is infectious
forms of a type of protein, prions, normally found in
animals cause BSE. In cattle with BSE, these abnormal
prions initially occur in the small intestines and tonsils,
and are found in central nervous tissues, such as the
brain and spinal cord, and other tissues of infected ani-
mals experiencing later stages of the disease. There is
a disease similar to BSE called Creutzfeldt–Jacob Dis-
ease (CJD) that is found in people. A variant form of
CJD (vCJD) is believed to be caused by eating contam-
inated beef products from BSE-affected cattle. To date,
there have been 155 confirmed and probable cases of
vCJD worldwide.

Chemical Hazards

Chemicals are a significant source of food-borne dis-
eases, but it is sometimes difficult to link them to
particular food. Chemicals include: natural toxicants
such as � mycotoxins and marine toxins, environmen-
tal contaminants such as mercury, lead, radionuclides
and � dioxins, but, also, naturally occurring chemicals
in plants, such as glycoalkaloides in potatoes. Migra-
tion from packaging material has, also, been investi-
gated and Acrylamide as a chemical compound that
migrates is widely studied. Food additives and nutrients
such as vitamins and minerals, pesticides and veterinary
drug residues are used deliberately in order to increase
food supply, but assurance that they are safe must be
obtained prior to their use. Chemical contaminants may
affect health through single use, but most commonly



F

Food-Safety and Fecal-Orally Transmitted Infectious Diseases 459

they act after long-term exposure. Risk assessment must
be performed in order to assess the potential for causing
diseases after exposure to chemicals in food and water.

New Technologies

Genetic engineering, irradiation of food, ohmic heat-
ing and modified atmosphere packaging are used to
increase agricultural production, extend shelf life or
make food safer. Potential for causing � food allergies
should be carefully examined, as well as other possi-
ble changes. Food produced from or using � geneti-
cally modified organisms (GMO) must be proven to be
equivalent to conventionally produced food in terms of
nutritional value and safety.

Control of Food Safety

Control over food safety must be performed through
the whole food chain. It combines � good agricultur-
al practices (GAP) in basic production of food com-
modities, with � good manufacturing practices (GMP)
and � standard sanitary operating procedures (SSOP)
in food processing premises. The best way of control-
ling hazards in food production proved to be � hazard
analysis and critical control point (HACCP) – a preven-
tive approach to identification and control of all possi-
ble hazards to be found in production of a certain food-
stuff.

Conclusion

Access to safe food is one of the basic human rights.
In spite of this, food-borne diseases still present major
health problem both in developing and industrialized
countries. Contaminants may be naturally occurring,
but due to new agricultural techniques and demands
for certain qualities and extended shelf-life of products,
new pathogens are discovered along with classic ones.
A holistic approach to food safety requires control of
potential hazards throughout the food chain and this
preventative approach should be fostered instead of the
classic method of spot checking and analyzing of final
products.

Cross-References

� Dioxins
� Food Allergies
� Genetically Modified Organisms (GMO)
� Good Agricultural Practices (GAP)

� Good Manufacturing Practices (GMP)
� Hazard Analysis and Critical Control Points

(HACCP)
� Hazards
� Mycotoxins
� Risk Assessment
� Standard Sanitary Operating Procedures (SSOP)
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Synonyms

Smear infections; Infections by contaminated food

Definition

In fecal-oral infections germs, which had been expelled
with the feces of an animal or another human being, are
swallowed. Most frequently, the pathogens are trans-
mitted by contaminated foodstuff or polluted water;
transmission is also possible by close contact with
a chronic carrier of the organisms or by self-infection
(re-infection).

Transmission of Diseases by Foodstuff

Humans feed on animal and vegetable products. Thus
they are omnivores. To be suitable as a foodstuff,
a product has to be edible. From edible food one has
to distinguish substances, which are inedible but do
not cause any harm and those, the ingestion of which
is harmful or even toxic. A foodstuff, which in gener-
al is edible, not only can become unpalatable through
� food decay, but also can become damaging to one’s
health if eaten. Moreover, the ingestion of particular
products can be dangerous for certain groups of per-
sons, for example, due to their age (in case of babies)
or due to underlying diseases. In the case of poisonous
substances in foodstuff (toxins), two forms are iden-
tified: toxin-building microorganisms – like Clostridi-
um botulinum (� Clostridium botulinum infection) or
� molds – where the toxin is already present in the
foodstuff at the moment of ingestion, and microor-
ganisms which set free toxins in the intestines – like
Salmonellae or Clostridium perfringens (� Clostridium
perfringens infection, enteral). A number of pathogens
can be transmitted by foodstuff. These pathogens can
be viruses, bacteria, � protozoa or � parasites (partic-
ularly worms). The germs, which had been shed with
human or animal excrements (feces), are taken up oral-
ly with the food and lead to a fecal-oral infection,
which – in most cases – manifests in the gastrointestinal
tract. Gastrointestinal diseases with diarrhea are very
common in childhood; worldwide, they are the cause
of death in about 2 million children under the age of
five years. Foodstuff can be contaminated by pathogens
in different ways. To begin with, the meat and oth-
er products can come from an already infected ani-
mal. Food can also come into contact with fecal germs

from fertilizers or water used in the growing process,
or by washing with contaminated water in the produc-
tion process. Moreover, persons, who shed pathogens
with their stool – either in an acute phase of the disease
or as � permanent shedders – can transmit pathogens
to food because of poor personal hygiene. Transmis-
sion of pathogens onto foodstuff is also possible by
insects, especially flies, which have come into contact
with feces. Due to the close contact with each other
and the disregard of hygienic rules, young children face
a special risk of fecal-orally transmitted infectious dis-
eases and this age-group tends to suffer repeated self-
infections (re-infections).

Prophylaxis of Fecal-Oral Infections

Different microorganisms play an important role in
food decay. As diseases can be caused after ingestion,
rotten food should not be eaten. The shelf life of food-
stuff can be lengthened by various means of preser-
vation (� preservation of food). In general, hygienic
rules should be followed when dealing with food, like
washing the hands with water and soap before prepar-
ing a meal. “Cook it, boil it, peel it, or forget it” – this
phrase is of decisive significance in developing coun-
tries. Travelers especially should follow this recom-
mendation. Boiling and frying kills pathogens; but one
has to make sure that sufficient temperatures are also
reached in the center of the foods. Pathogens, which
are present in milk, can be killed by � pasteurization;
young children should not drink raw milk. Only wash-
ing foods like fruits or vegetables may not be sufficient;
on the contrary, if contaminated water is used, germs
can even be transmitted by this procedure. Pathogens
on the surface can be eliminated by peeling. Regard-
ing the storage of food, one should pay attention to
avoiding the transmission of germs onto other foods
(salad, other vegetables, fruits). Minced meat should
be used immediately, in case of frozen meat the melt-
ing water should be disgarded. To avoid spreading fecal
germs, hands should be washed with water and soap
after using the toilet, and even a disinfection of the
hands may be necessary. The same hygienic rules have
to be followed after contact with possibly contaminat-
ed objects (e. g. diapers) or surfaces. In the case of
a professional dealing with foodstuffs, strict hygienic
instructions have to be kept to avoid infections. On the
one hand, these regulations serve to protect the employ-
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ees; on the other hand, they are important for the secu-
rity of the consumers. At a work place where there is
a risk of transmission of infectious diseases, protective
clothing, hygienic regulations and measures of disinfec-
tion, as well as the prohibition of the consumption of
food, can help to minimize the staff’s risk of infection.
According to special regulations within the industrial-
ized countries, people with confirmed or assumed fecal-
orally infectious diseases are not allowed to work in the
production, treatment or distribution of foodstuffs, or
where there is an open contact with the food. Further
regulations concern work in communal services and
special sectors of the health care system. Fecal-orally
transmitted infectious diseases have to be reported to
the responsible public health institutions.

Viral Gastrointestinal Infections

The most important viral pathogens, which cause infec-
tions of the gastrointestinal tract, are rotaviruses, Noro-
(Norwalk-) viruses and adenoviruses. The most typi-
cal symptoms are stomach ache, vomiting and diarrhea,
fever and malaise can also be present. The amount of
fluid loss (dehydration) determines the severity of the
disease. As antibiotics are not effective in viral infec-
tions, therapy is restricted to a re-establishment of the
� body fluid balance. In mild cases, this can be achieved
by the administration of an � oral rehydration solu-
tion; in severe forms, parenteral fluid therapy may be
necessary. Worldwide, rotaviruses are the most com-
mon reasons for gastrointestinal infections in children
between the age of 3 and 24 months. The hygienic sta-
tus does not play any role as the incidence of the infec-
tion is the same in developing and in industrial coun-
tries. Rotaviruses are highly contagious and outside the
macroorganism the virus can survive on objects and sur-
faces. After oral intake, the virus becomes adherent to
the mucous membranes of the intestines. As intestinal
cells are destroyed diarrhea results. Lethal cases of the
disease primarily occur on the Indian subcontinent, in
African countries and in South America. Due to the
high incidence of rotavirus diseases, the health care sys-
tems of industrial nations face considerable costs. The
most effective means of prevention is active � rotavirus
vaccination. Like the rotavirus, the Noro-(Norwalk-)
virus, which was first detected in 1972, is spread world-
wide. Infection primarily concerns young children and
older people. In most cases, the virus is transmitted

by fish and seafood. After an incubation period, from
a few hours to a couple of days, the characteristic symp-
tom of sudden onset of diarrhea occurs. In general, the
gastrointestinal symptoms lasts for 2–3 days. Although
severe cases are possible, a deadly outcome is very
rare. Unfortunately, vaccination against Norovirus is
not available. Depending on the serotype, adenovirus-
es cause different clinical pictures. The serotypes 1,
2, 5, 6, 40 and 41 are responsible for gastrointestinal
symptoms. Most frequently, children between the age
of 6 months and 5 years are concerned, the incuba-
tion period lasting 2–10 days. Severe cases are rare and
the infection is self-limiting. Vaccination against aden-
oviruses is not available.

Hepatitis A

The worldwide spread hepatitis A virus (HAV) causes
an inflammation of the liver, which frequently is asymp-
tomatic. The incubation period lasts 2–9 weeks. Every
year there are about 2 million new cases, which, fortu-
nately, leave the infected patients with lifelong immu-
nity. In general, transmission takes place by the inges-
tion of contaminated foodstuff (most commonly oys-
ters, other seafood or crawfish) and drinking water;
infection can also be transmitted as a smear infec-
tion, during sexual intercourse or by blood transfusions.
In warm countries with an insufficient hygienic sta-
tus, there is a high risk of infection. Typical symp-
toms of hepatitis A-infection are malaise, headache,
rheumatic pains, stomach ache and jaundice (icterus);
sometimes there is a strong itching. The urine is dark-
colored, while the stool becomes light-colored. Diag-
nosis is confirmed serologically by the detection of
antibodies. Two weeks before and 1–2 weeks after the
onset of the disease or the icterus, the infected person
is assumed to be contagious. Usually, the symptoms
disappear within 2–3 weeks, chronic courses or deadly
outcomes are rare. As medicinal therapy is not possible,
treatment is reduced to measures like confinement to
bed and a carbohydrate-enriched and low-fat diet. The
most effective prophylactic measure is the active hepati-
tis A vaccination (� hepatitis A immunization, active).

Campylobacter Infections

Besides Salmonellae, Campylobacter (C. jejuni, C.
coli, C. lari) are the most common causes of bacterial
gastrointestinal infectious diseases. Ingestion of more
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than 500 pathogens gives rise to infection. The germs,
which are found in the intestines of animals, predomi-
nantly poultry, can get into the meat during slaughter-
ing. The infection cannot only be transmitted by poul-
try, but also by minced meat, unpasteurized milk, or
contaminated drinking water. Moreover, transmission is
possible by direct contact with infected animals. If bac-
teria are shed in the feces, foodstuff or inshore waters
can be contaminated. Thus, an infection can also appear
after bathing in polluted water. Following an incubation
period of 2–5 (1–10) days, diarrhea, fever, headache
and rheumatic pains appear. Most frequently, it is chil-
dren under the age of five years who are affected but
people who have a close contact with animals face an
increased risk of infection.

Infection with Salmonellae / Salmonellosis

Among others, diseases which are caused by Salmonel-
lae, are typhoid (� typhoid fever), � paratyphoid and
salmonella enteritis. The latter is primarily caused by
Salmonella enteritidis and Salmonella typhimurium.
The sources of infection lie in farm animals, wild ani-
mals, sea-birds and fish. As for S. enteritidis, most fre-
quently the infection is transmitted by poultry, eggs,
mussels and fish. S. typhimurium can primarily be
found in products of cattle, calves and pigs. Follow-
ing an incubation period of 5–72 hours, watery, often
slimy and sometimes bloody, diarrhea occurs along
with stomach ache, vomiting and fever. The pathogens
are detected in the stool. In general, therapy is restrict-
ed to the substitution of fluid losses. Usually, antibiotics
are not administered as their administration lengthens
the interval of germ shedding.

Enterohemorrhagic Escherichia Coli Infection
(EHEC)

Escherichia coli (E. coli) bacteria are part of the nat-
ural intestinal flora. Therefore, coli bacteria are used
as so-called indicator-germs to check for pollution of
drinking water and foodstuff by fecal pathogens. Dif-
ferent strains of E. coli can cause intestinal diseases
(enteritis infectiosa), which are characterized by diar-
rhea. One of these strains are enterohemorrhagic E. coli
(EHEC), which can produce cellular toxins (shigatox-
in or verotoxin). EHEC, which were detected in 1977,
are resistant against environmental influences (low pH-
value, drying out, high salt concentration); furthermore,

they and highly contagious. EHEC 0157 can cause an
infection even if as little as 100 germs are ingested. Nat-
ural reservoirs of EHEC are found in the intestines of
cattle, sheep and goats. Infections are primarily caused
by the ingestion of foodstuff of animal origin; but trans-
mission can also take place by polluted drinking water
or vegetables which were contaminated by dung. More-
over, transmission is either possible directly from an
animal to a human or from one human to another (by
the hands), or indirectly by contaminated objects or sur-
faces. The incubation period lasts a few days and conta-
giosity 5–20 days. A severe complication is the occur-
rence of � hemolytic uremic syndrome (HUS). Usually,
no antibiotic therapy is performed in EHEC-infections
as the interval of germ shedding would be lengthened
and the building of toxins would be stimulated.

Yersinia Infection / Yersiniosis

Yersinia are transmitted by contaminated foodstuff or
direct contact with infected animals (primarily pigs,
cats and dogs), their feces or other contagious body
fluids. The incubation period is 1–14 days and bacte-
ria can be detected in the stool. Yersinia enterocolitica
causes an acute enteritis with watery, often slimy and
sometimes bloody diarrhea. Moreover, stomach ache,
vomiting and fever are present. Diarrhea can last up to
20 days, with an average of 9 days. After diarrhea has
stopped, bacteria can still be shed in the stool for several
weeks. Yersinia pseudotuberculosis causes an inflam-
mation of the mesenterial lymph nodes (lymphadeni-
tis mesenterialis), which can imitate the symptoms of
acute appendicitis. Reactive arthritis is a complication,
which occurs with a frequency of 1–3%, and primarily
involves the joints of the lower extremities. In general,
therapy of yersiniosis is restricted to the substitution of
fluid losses, but antibiotics are administered in septic
cases. Effective drugs are cotrimoxazole, 3rd genera-
tion cephalosporines and aminoglycosides.

Infection with Listeria / Listeriosis

Listeria – named after the British surgeon Jopeph Lis-
ter – are gram-positive rods, which can be present in the
intestines of humans and animals; they are shed with the
stool and can be found anywhere in the environment.
The strain, which is pathogenic for humans, is Listeria
monocytogenes. The transmission of the bacteria takes
place through the ingestion of food of animal origin. It
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has to be considered that the germs can survive even
low temperatures (in the refrigerator). Often, the infec-
tion is asymptomatic. After an incubation period of up
to 8 weeks, fever and diarrhea can appear. Severe forms
of the infection are primarily observed in young chil-
dren and immunocompromized people. They are char-
acterized by a septic course and an inflammation of the
meninges or the brain (meningitis, encephalitis); lethal-
ity reaches 30%. Infection during pregnancy or birth
can cause a � congenital listeriosis. Infections with Lis-
teria are treated with antibiotics.

Cross-References

� Body Fluid Balance
� Clostridium botulinum-Infection
� Clostridium perfringens Infection, Enteral
� Congenital Listeriosis
� Food Decay
� Hemolytic Uremic Syndrome (HUS)
� Hepatitis A Immunization, Active
� Molds
� Parasites
� Paratyphoid
� Pasteurization
� Permanent Shedders
� Preservation of Food
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� Rehydration Solution
� Rotavirus Vaccination
� Typhoid Fever
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Foodstuffs Safety

� Food Safety

Food Typical for Certain Culture

� Traditional Food

Forgiving

Definition

The Christian religion provides forgiveness, through the
will of God, for the individual who may have com-
mitted a sin. The individual should first admit the sin
(repent) and seek forgiveness. In general, this will be
accepted in the belief that the individual would refrain
from committing further sin.

Formal Channels

Definition

Formal channels of communications have explicit rules
that primary researchers must follow to enter informa-
tion into such channels. They place restrictions on the
kind or quality of information that is admitted to the
system. The five major formal channels are profession-
al conferences, paper presentations, personal journal
libraries, electronic journals, and research report refer-
ence lists.

Formation of the Soil

� Pedogenesis
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Formative Evaluation

Synonyms

Process evaluation

Definition

Formative evaluation is also called as process evalua-
tion and it is conducted while measures are in progress.
The role of formative evaluation is to discover deficien-
cies or successes in the intermediate version of the pro-
gram. Process evaluation provides a continuous assess-
ment of projects and their organization.

Fowl Pest

� Avian Influenza
� Influenza and Avian Influenza

Fowl Plague

� Avian Influenza
� Influenza and Avian Influenza

Frambesia

� YAWS

Free-Rider Behavior

Definition

The term free-rider behavior refers to the behavior of
individuals who consume specific goods without con-
tributing to the costs of provision of the specific goods.

French Letter

� Condom

Frequency

Definition

Frequency is the number of times a certain value of an
observation occurs. This number is also called count or
frequency count. Dividing the frequencies by the total
number of observations results in relative frequencies,
which is equivalent to empirical � probability. For qual-
itative variables, frequencies are given for a specific
category, for discrete quantitative variables for specif-
ic numerical value, and for the continuous quantitative
variables frequencies are given for class intervals (class
frequency). � Frequency distribution summarizes these
counts in tabular or graphical format.

Frequency Based Analyses of Selection

Definition

These make use of models to predict the expected dis-
tribution of � allele frequencies for a locus under con-
ditions of strict neutrality in a panmictic (non segregat-
ed) population of constant size. Natural selection can
cause deviations between the predicted and observed
allele frequencies by selecting for or against particular
allele(s). Frequency based tests for selection include:
The Hardy Weinberg equation, Tajima’s D test, Fu and
Li’s D and F tests, the McDonald and Kreitman test, the
Ewen Watterson test on observed homozygousity, Fay
and Wu’s H statistic and Weir and Cockram’s FST.

Frequency of Death

� Mortality

Frequency Distribution

Definition

A frequency distribution describes the frequencies or
counts of observations when the values of a variable are
ordered according to their magnitudes. A grouped fre-
quency distribution is a frequency distribution when the
values of the variable are grouped into class intervals.
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A relative frequency distribution is obtained by divid-
ing the frequency distribution by the total number of
data. A cumulative frequency distribution is obtained
by the successive adding of the frequencies of single
groups or class intervals. A cumulative relative frequen-
cy distribution is obtained by dividing the cumulative
frequency distribution by a total number of data. Dis-
tribution of frequencies can be presented by a frequen-
cy table or by graphical representation. The frequency
table contains the values of the variables in the first col-
umn (names of the categories, discrete numerical val-
ues or class intervals), and in the remaining columns
it contains frequencies and relative frequencies. Appro-
priate graphical representation for frequency distribu-
tion of discrete quantitative data is a bar chart, and for
frequency distribution of continuous quantitative data
a histogram, frequency polygon, and/or stem-and-leaf
plot.

Cross-References

� Descriptive Statistics

Frequency Rate

Definition

The frequency rate is the number of new cases of injury
during the calendar year divided by the total number of
hours worked by � workers in the examined group dur-
ing the year, and multiplied by 1,000,000. The frequen-
cy rate is similar to the � incidence rate, the numerator
is the same and the only differences are in the denomi-
nator and constant. One might assume that the frequen-
cy rate is a bit more precise than the incidence rate due
to the fact that the frequency rate denominator compris-
es number of workers as well as of number of hours
worked.

F = NC

H
× 1.000.000

F = Frequency rate
NC = Number of new cases of injury during the calen-
dar year
H = Total number of hours worked by workers in the
examined group during the year

Frequency Weighting

Definition

Sound level meters may use four different filters, A,
B, C, or D, in order to weigh sound pressure levels
as a function of frequency. Sound pressure levels in
the weighted scales are expressed in decibel units with
an associated letter indicating the weighing circuit, for
example, dB (A). The A-weighting curve is most wide-
ly used in the community setting as it correlates very
well with the frequency response characteristics of the
human auditory system for pure tones. This reduces the
low frequency response and some of the high frequen-
cies, whereas the mid-frequency range is emphasized.
The D-weighting curve is used for the measurement of
single event aircraft noise. Another weighting, which
is useful in estimating attenuated noise when personal
hearing protectors are used is the C-weighting network.
B-filters are used to match the auditory system response
curves at moderate loudness levels.

Friction Cost Method

Definition

The friction cost method is a method to estimate the
� indirect cost due to productivity loss. The friction
period is the time until another worker from the pool
of unemployed has fully replaced the individual who is
absent due to an illness. The value of the indirect cost
is approximated by the value of an average individu-
al’s future earning over the friction period. The friction
cost method reflects the true cost of productivity loss
for employers. Over a long-term perspective, the fric-
tion cost method estimates lower indirect costs com-
pared with the human capital approach.

Friedman Test

Definition

This non-parametric test is an extension of the Wilcox-
on matched pairs signed ranks test, and is concerned
with more than two time periods of data collection or
conditions and groups of three or more matched sub-
jects.
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Frostbites

Synonyms

Congelatio

Definition

Frostbite is an acute damage to the skin and underlying
tissues of peripheral parts of the body (fingers, nose,
and ears) caused by extreme cold. Frostbite is distin-
guishable by the hard, pale, and cold quality of the skin.
The area is likely to lack sensitivity to touch, although
there may be an aching pain. As the area thaws, the
flesh becomes red and very painful. If only the skin and
underlying tissues are damaged, recovery may be com-
plete. However, if blood vessels are affected, the dam-
age is permanent and gangrene can follow, which may
require amputation of the affected part.

Fugitive

� Refugee

Functional Ability

Synonyms

Functional limitation; Functional capability

Definition

Functional ability is the actual or potential capacity of
an individual to perform the activities and tasks that can
be normally expected. A given function integrates bio-
logical, psychological and social domains. It becomes
increasingly important to measure the functional abil-
ity of an individual, especially related to � long term
care, because functional ability is a key factor in deter-
mining the individual’s quality of life and it correlates
to physical and mental health. The need for long-term
care or rehabilitation services, including eligibility for
funding, is often measured by the individual’s ability
to perform different functional activities. Especially in
older people, measurement of functional ability is com-
monly either done by assessing the ability to perform
“activities of daily living” (ADLs) or by measuring the

ability to perform “instrumental activities of daily liv-
ing” (IADLs). The measurement is done by questioning
the individual or by observing the individual carry out
an activity (e. g. getting up from a chair).

Functional Capability

� Functional Ability

Functional Food

Definition

Functional food means food which is enriched with
added ingredients. Therefore, these products are
enhanced with a positive effect to their original nutri-
tional value (nutrient content and taste value) concern-
ing preservation and advancement of health, physical
capability or well being.

Functional Limitation

� Functional Ability

Functional Somatic Syndromes (FSS)

Definition

Group of disorders involving alterations in mind-brain-
body interactions.

Functioning

Definition

Umbrella term encompassing all body functions, activ-
ities and participation.

Functions of Public Health

Definition

Public health is defined as the organization and analysis
of � medical knowledge in such form that is applicable



F

Fusion Inhibitors 467

to health related issues by society. Three core functions
of public health are: 1. surveillance of the health sta-
tus of the population, assessment of quality of health
services provided, and analysis of disease and injury
patterns in a population, 2. policy development in the
health sector and specific intervention projects, and 3.
assurance that interventions are performed in an ade-
quate way and for an adequate population.

Fundamentals of Genetics

� Genetic Principles and Genetic Variations

Fusion Inhibitors

Synonyms

Drugs to treat AIDS; AIDS-therapeutics; Anti-HIV me-
dications; Antiretroviral medications

Definition

Enfuvirtide (T-20, Fuzeon) was introduced as the first
fusion inhibitor at the beginning of 2003. It works
by blocking the cells’ viral uptake. Disadvantages of
fusion inhibitors are their production difficulties, high
costs and the fact that they have to be administered sub-
cutaneously.
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Gangrenous Stomatitis

� Noma

Garbage

� Communal and Industrial Waste

Garbage Management

� Waste Management

Gas Gangrene

Synonyms

Infection with Clostridia

Definition

Gas gangrene is a serious wound infection, which is
caused by toxins of different species of Clostridia (in
60–80% by Clostridium perfringens). Without treat-
ment, the course is lethal within 48 hours. Clostridia
is found in the soil, water, dust, foodstuffs and in the
intestines of humans and animals. In earlier times, gas
gangrene was a common infection in theaters of war.
Nowadays, it still is a frequent infection in tropical
regions, but it has become rare in industrial nations.
Incubation period ranges between a few hours and
3 days. The first signs of an infection are sudden, severe
pain in the wound and swelling. In the absence of oxy-
gen (in an anaerobic milieu), gas is produced in the

tissue causing a crackling sound. Brown, bloody or
amber-colored fluid with a bad, sweetish smell is secret-
ed from the wound. With the destruction of tissue and
the spread of toxins, failure of the liver, kidneys and the
cardiocirculatory system occurs. If therapy starts imme-
diately, lethality can be reduced to 15–50%. Treatment
consists of two components. On the one hand, antibi-
otics (penicillin, cephalosporines, chloramphenicol and
erythromycin) are effective. On the other hand, surgical
intervention is necessary to make the wound aerobic;
necrotic tissue removed, the wound left open (no surgi-
cal suture).

Gastrointesitnal Disorders

� Gastrointestinal Problems

Gastrointestinal Problems

Synonyms

Gastrointesitnal disorders

Definition

A gastrointestinal disorder comprises symptoms aris-
ing in the mid or lower gastrointestinal tract that are
not attributable to anatomic or biochemical defects. The
symptoms include abdominal pain, early satiety, nau-
sea, bloating, distention, and various symptoms of dis-
ordered defecation. The three most common function-
al bowel disorders are irritable bowel syndrome (IBS),
constipation, and functional dyspepsia.
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GAVI, Global Alliance
for Vaccines and Immunization

Definition

The Global Alliance for Vaccines and Immunization
(GAVI) was founded in 1999. The aim of GAVI is
to reach 30–40 million children in the developing
countries in order to carry out the necessary vaccina-
tions. Governments, non governmental organizations,
UNICEF, the World Bank Group, the WHO, the Bill-
and-Melinda-Gates-Foundation, the International Fed-
eration of Pharmaceutical Manufactures Association
(IFPMA) and research and technical health institutes
are partners of GAVI.

GDP

� Gross Domestic Product

Gender

Definition

A social characteristic that differentiates people on
the basis of socially constructed, individually inter-
nalized and individually externalized attributes. These
attributes range from appearance to beliefs and behav-
ior. Gender is often considered a continuous outcome,
whereby individuals locate themselves (and are locat-
ed by others) on a continuum from a more female to
a more masculine presentation of themselves. However,
it is most commonly operationalized as a dichotomous
outcome (i. e. male or female).

Gender Differences and Health

MARGARET M. WEDEN

RAND Corp., Santa Monica, CA, USA
mweden@rand.org

Synonyms

Sex differences and health

Definition

Researchers use � gender to refer to the social construc-
tion of what it means to be a man or a woman in a spe-
cific culture (e. g. the roles, responsibilities, and norms
about acceptable behavior for men and for women).
Typically, � sex is used to refer to the biological dif-
ferences determined by whether a person carries an X
or a Y chromosome. For example, studies that highlight
the role of gender might examine why women, on aver-
age, have lived longer but less healthy lives than men in
every industrialized nation since the turn of the centu-
ry. Studies that highlight the role of sex might examine
why an event such as preterm loss and infant mortality
are higher when the infant is male than female, or why
breast-cancer is higher in women than men.

Basic Characteristics

Gender and Health Behavior

Studies exploring gender differences in health and
longevity have focused on the role of gender in shaping
differences in health behavior, risk taking, and medi-
cal care utilization among men and women. Cigarette
smoking is an excellent example of how gender shapes
differences in health behavior important for health and
longevity (Chapman Walsh et al. 1995). Throughout
the later half of the twentieth century, cigarette smok-
ing was the primary cause of mortality in the U.S. and
U.K. At the beginning of the century, the rates of smok-
ing-related deaths (especially lung cancer) were much
higher for men compared to women. These higher rates
of cancer are consistent with the changes in patterns
of smoking among men and women. During the early
part of the twentieth century, tobacco was a luxury that
was not considered socially acceptable for women to
smoke. Beginning in 1920s and continuing through to
World War II, � gender norms about appropriate behav-
ior for men and women began to relax, and cigarette
smoking became a symbol for many young women of
their new independence outside of the home. Consis-
tent with the trends in smoking, rates of cancer-relat-
ed deaths began to increase among women over the
later half of the twentieth century. Current delays in
smoking cessation among women compared to men fur-
ther underscore the inter-relationships between gender,
health behavior, and environmental context, particular-
ly as they relate to differences in stressful working con-
ditions (Weden et al 2006). As a result of these trends in
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cigarette smoking and cancer-related mortality, smok-
ing has been identified as the primary determinant of
the convergence in mortality differentials between men
and women in industrialized countries over the latter
part of the twentieth century (Pampel 2002).

Gender, Risk-Taking, and Unintended Injury

In contrast with the changes in gender norms which
have shaped health behavior patterns over the last cen-
tury, differences in gender norms about risk-taking and
social protection appear to consistently predispose men
to higher rates of accident and violence-related mor-
tality. Globally, in nearly every period for which data
is available, accident and violence-related deaths are
higher among men than women (Preston 1976; WHO,
2002). Unintended injury is the primary cause of mor-
tality in the ages 15–44, and road traffic injuries account
for the largest sex differentials in this figure, with
almost three times as many fatalities among men as
women (WHO 2002). Differences in the � socializa-
tion of men and women have been associated with the
greater risks men take while driving (e. g. speeding,
driving recklessly, driving under the influence of alco-
hol) that predispose them to traffic accidents (Waldron
1990). Similarly differences in the social acceptance of
men’s exposure to risks outside of the home (e. g. haz-
ardous work) have been related to the higher rates of
male mortality in these arenas (Waldron 1990).

Gender Socialization and Health

The differences in socialization of men and wom-
en (e. g. about appropriate roles, responsibilities, and
behavior; � gender inequality) that has been related to
higher mortality among men has also been related to
the greater degree of poor health among women (Lor-
ber 2005). For example, uneven changes in feminine
and masculine social norms over time have been asso-
ciated with increases in poor health among women.
Researchers describe how the loosening of social norms
about women’s work outside of the home in industrial-
ized countries can be related to increases in psychoso-
cial stress as women balance responsibilities at home
and at work (� work-life balance) (Hoschchild 1989;
Lorber 2005). Globally, researchers describe how phys-
ical and psychological violence against women is often
legitimized by a woman’s failure in a feminine social
role (e. g. “good wife”), how battery can be related

to unsuccessful attempts by men to achieve masculine
social roles, and how difficult it can be for women to
leave abusive relationships in light of socialization into
the feminine role of caregiver (Lorber 2005). � Sexism
poses particular risks for women’s reproductive health
when norms legitimize male access to and control of
women as sexual objects (Fugate Woods 1996).

Emerging Research

Historically, research on gender and health has consid-
ered, and discounted, biological aspects of male-female
differences in isolation from the social constructions
of femininity and masculinity. Recent research sug-
gests that observed differences in longevity between
men and women may involve complicated interac-
tions between genes, biology and the social environ-
ment (Carey 1997). As scientists continue to explore
gene-environment interactions, these relationships are
emerging as a new area of research fundamental to the
understanding of gender differences in human develop-
ment, health and longevity.

Cross-References

� Gender
� Gender Inequality
� Gender Norms
� Sex
� Sexism
� Sexuality
� Socialization
� Social Stigma
� Work-Life Balance
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Gender Inequality

Synonyms

Gender difference

Definition

Gender inequality refers to differences in the distribu-
tion of rewards and/or exposures and risks on the basis
of � gender. These rewards, exposures and risks may be
material, psychological, or social in nature. It is impor-
tant to distinguish inequality from inequity. Inequality
simply denotes a difference, whereas inequity denotes
a difference that is morally or ethically unjust. In light
of the fact that gender inequality specifies that there is
a difference between groups according to a character-
istic that is socially constructed, gender inequality is
often considered an undesirable outcome that is syn-
onymous with gender inequity.

Gender Norms

Definition

These are expectations shared by a group, at a giv-
en point in time, that reflect a commonly accepted set
of activities and ways of presenting oneself as either
a man or a woman. Adherence to the set of expecta-
tions (i. e. male or female) that are consistent with how
a social group perceives a given individual is achieved
through various mechanisms of social control, includ-
ing � social stigma and positive social sanctioning.

Gene Arrays

� DNA Microarray

Gene Chip

� DNA Microarray

General Anxiety Disorder (GAD)

Definition

A person with a general � anxiety disorder suffers from
chronic (≥ 6 months’ duration), permanent anxiety or
worry, accompanied by multiple associated symptoms
triggered by activating the central nervous system.
These symptoms include muscle tension, easy fatigua-
bility, poor concentration, insomnia, restlessness, and
irritability. The person is unable to control these feel-
ings which extend to all areas of life (e. g. work, per-
sonal finance, relationships). Sufferers experience these
worries and the constant, high-level tension that comes
with it as excessive, but still realistic. In Diagnostic and
Statistical Manual of Mental Disorders-IV (DSM-IV)
an essential feature of generalized anxiety disorder is
that the anxiety and worry cannot be attributable to the
more focal distress of � panic disorder, � social phobia,
� obsessive-compulsive disorder, or other conditions.

Cross-References

� Anxiety Disorders

General Assembly

� United Nations General Assembly

General Fertility Rate (GFR)

Definition

General fertility rate (GFR) is the number of live births
per 1000 women ages 15–19 in a given year. It can be
calculated using the vital registration system for births
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or may be estimated from national censuses or sur-
vey data using the child-woman ratio when birth statis-
tics are not available. GFR relates births to the age-sex
group at risk of giving births and it is a more refined
measure than the � crude birth rate (CBR) to compare
� fertility across populations – it approximately equals
four times the CBR.

General and Generalized Linear Model

Definition

This is a specific model formulation which relates
a response variable, Y, to a set of explanatory vari-
ables, X1, X2, . . . , Xk. The basic relationship is writ-
ten as: y = β0 + β1x1 + . . . + βkxk + e, where y is the
observed value of Y corresponding to an observed set of
values for the explanatory variables, x1, x2, . . . , xk and
the βs are regression coefficients, which are usually to
be estimated. It is further assumed that: E(Y) = β0 +
β1x1 + . . . + βkxk and therefore, that E(e)= 0. Many
standard statistical models fall into the class of general
linear models. These include the models used in linear
regression (simple), � multiple linear regression, anal-
ysis of variance, and analysis of covariance. The gen-
eral linear model is a special case of a generalized lin-
ear model (GLM), a term used to refer to a regression
model that relates a function of the mean of a response
variable to a linear function of explanatory variables.
Beside Gaussian linear regression, they include logistic
regression (� logistic regression analysis) and loglin-
ear models (� loglinear analysis) for count data. The
GLM modeling scheme can be summarized as having
three components, a random component, a systematic
component and a function, which links the two. With-
in one paradigm, there are both an integrated concep-
tual framework and an emphasis on the explicit analy-
sis of data through a model-building approach, allowing
the estimation of the size of effects, predictions of the
response variable, and the construction of confidence
intervals.

Generalized Infection

� Bloodpoisoning

General Physician

� General Practitioner

General Practice

� Primary Care

General Practitioner

Synonyms

Family doctor; Family physician; General physician;
Primary care physician

Definition

A General Practitioner (GP) is the first point of contact
for health related services that are non-emergency cases
and thus provides � primary care. They are supposed to
cover and coordinate all the basic medical care needs of
the population and often act as gatekeeper to authorize
referrals of the patient to � secondary care providers
like specialists or hospitals. The GP treats acute and
chronic diseases and has an important role in provid-
ing � prevention and � health education for all ages
and both sexes.

Generic Drugs

� Generics

Generic Instrument

Definition

Generic instruments for the measurement of health-
related quality of life are instruments that measure gen-
eral aspects of health and quality of life. They do not
capture disease specific aspects. Generic instruments
allow the comparison of health care interventions for
different health problems and different sectors of the
health care system, such as preventive interventions,
acute care, and emergency care.
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Generics

Synonyms

Generic drugs

Definition

Generics are � drugs that are developed after the patent
protection for a drug has expired. They include exactly
the same active ingredients and dosage as the original
drug. As they can be developed without any research
and development, the prices of generic drugs are much
lower than the original drugs. In the context of cost con-
tainment, generics are often prescribed to lower the cost
of drugs.

Gene Therapy

PAOLA LEONE, CHRISTOPHER JANSON
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Cooper University Hospital,
Camden, New Jersey, USA
leonepa@umdnj.edu, jansoncg@umdnj.edu

Definition

Gene therapy refers to the clinical application of dif-
ferent gene transfer technologies. The practice of gene
therapy involves the transfer of one or more genes or
nucleic acid elements to a patient in order to counteract
a naturally occurring deficiency in gene function. The
vehicle which is used to introduce the genetic element
of interest to human cells is called the gene � vector,
which may be either a viral vector or a non-viral vector.
This genetic element is known as a � trans-acting gene
or transgene if non-integrating, and a � cis-acting gene
if it integrates into the chromosomal DNA.

Introduction

Traditionally, genetic defects amenable to gene therapy
have been single in nature (i. e., the single gene / single
protein model of Beadle & Tatum), but complex genet-
ic diseases are also subject to gene therapy. For exam-
ple, early work in gene transfer involved the transfer of
a gene to correct defects in adenosine deaminase (ADA)

or interkeukin-2 receptor gamma chain (X-SCID) in
patients suffering from these inherited forms of immune
deficiency (Hacien-Bey-Abina et al. 2002). Results of
early gene therapy experiments have been mixed, with
some reconstitution of the defects in patients but also
the possibility of untoward insertional effects such as
malignancy (Hacien-Bey-Abina et al. 2003). Despite
the lack of definitive results in early human gene ther-
apy experiments which began in the 1990’s, clinical
trials are currently underway for a variety of different
conditions, which include cancer and neurological dis-
orders such as Canavan disease (Janson et al. 2001)
and Parkinson’s disease, as well as diverse inherited
metabolic diseases. As more genes are correlated with
human diseases, the challenge of gene therapy will be
to find the optimal tools to introduce disease-modify-
ing genes, either singly or in combination, and to attain
adequate levels of long-term gene expression in a tissue
or cell-specific manner. The study of population genet-
ics is also critical to the future of gene therapy, because
detailed gene-mapping and functional genomics will
be required to determine the best genetic targets for
clinical applications. There are significant public health
implications for human gene therapy, since many com-
mon diseases are known to have a genetic component
which may be modified or treated by gene transfer. The
theoretical study of gene function and regulation as well
as the more practical study of gene transfer technolo-
gies thus encompasses the future of this exciting field
of clinical practice.

Basic Characteristics

Following the discovery of the rudimentary structure of
DNA in the 1950’s, it took nearly three decades for the
promise of gene therapy to be realized. The modern era
of gene therapy began with the discovery of recombi-
nant DNA in the 1970’s, which raised the theoretical
possibility of replacing defective DNA through splic-
ing with restriction endonuclease enzymes. Studying
SV40 virus, Paul Berg discovered that DNA could be
specifically spliced and reintroduced to another organ-
ism (Jackson et al. 1972). Herbert Boyer and Stanley
Cohen expanded upon this work through the use of bac-
terial plasmids to shuttle DNA between species (Mor-
row et al. 1974). Later, Richard Mulligan made human
gene therapy possible when he modified a SV40 virus to
express a bacterial gene in mammalian cells (Mulligan
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and Berg 1980) and also developed a murine retrovirus
� vector to express genes in mammalian hematopoiet-
ic cells (Williams et al. 1984). In parallel, other inves-
tigators such as Philip Felgner have developed non-
viral, liposomal systems for stable delivery of genes to
mammalian cells. In summary, rapid progress in tech-
nical issues surrounding gene manipulation occurred
from 1970–1990, which was the foundation for fur-
ther work in vector design and gene targeting experi-
ments.
Population genetics is the study of genetic variation
in human populations. A variety of mathematical tools
are informing the discovery of genes and their func-
tion (Haines and Pericak-Vance 1998). It appears likely
that functional genomics, or the study of gene function
on a large scale, will contribute to the ultimate success
of gene therapy through the provision of new materi-
al for study, and will also be informed by gene trans-
fer technology (Janson and During 2001). At this time,
population level studies of genes continue to find new
targets for cancer, mental disorders, and many medical-
ly important complex diseases such as Alzheimer’s and
diabetes. Gene therapy has much to contribute to pub-
lic health as the role of genes are elucidated and gene
delivery techniques are further refined.
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Genetically Modified Microorganisms

� Genetically Modified Organisms (GMO)

Genetically Modified Organisms (GMO)

Synonyms

Genetically modified microorganisms

Definition

GMO are bacteria, yeasts or filamentous fungi in which
the genetic material has been changed through modern
biotechnology in a way that does not occur naturally by
multiplication and/or natural recombination. The intro-
duction of foods produced with the aid of GMOs into
the food supply brings potentially new issues of � food
safety. The safety assessment should involve: the char-
acterization of the genetic modification, including dele-
tion or insertion of DNA sequences, characterization of
recipient microorganisms, the ultimate donor organism,
the vector(s) used in the construction of the GMO, the
construct and the GMO itself, natural habitat, history of
use, gene transfer, genetic stability, pathogenic poten-
tial, characterization and verification of the expected
protein expression product of the novel DNA, com-
position of the food containing the GMO, safety and
nutritional assessment (including potential toxicity and
nutritional aspects).

Genetic Constitution

� Genotype
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CONSTANZE WALLDORF

Institute of Human Genetics, University of Bonn,
Bonn, Germany
c.walldorf@uni-bonn.de

Definition

Genetic counseling deals with problems associated with
the fear of a disorder that may be hereditary. This type
of counseling helps an individual or a family under-
stand medical and genetic information, consider differ-
ent options and make decisions best suited to the given
individual situation.
It is an interactive process providing information in
a manner which is accessible to the person seek-
ing advice. There are many different aspects involved
(diagnostic, nature of the disorder, measures available
for prevention and treatment, estimation of � recur-
rence risks, communicative role, psychosocial issues
and support).
Through genetic counseling responsible application of
genetic knowledge in clinical practice can be guaran-
teed.
The � consulter (propositus) is the individual primarily
seeking advice. Genetic counseling is open to individ-
uals and families worried about a disorder that may be
hereditary.
The index patient is the individual through whom the
family is ascertained. The proband, generally, is an
affected individual.
The genetic counselor is a health professional with spe-
cialized education and experience in the areas of med-
ical genetics and counseling. In Germany most genetic
counselors are medical specialists in human genetics.
In other countries counselors also enter the field from
a variety of disciplines such as biology, psychology and
social work.

Basic Characteristics

Aim and Basic Principles of Genetic Counseling

Genetic counseling aims to benefit the individual and
the family. The consulter is enabled to make individual
life decisions and consider aspects of family planning
based on being well informed.

Counseling and genetic analyses are voluntary. The
consulter should be informed in advance about the aims
and course of action of the genetic counseling. Agree-
ment (usually in written form) is necessary. There is
a guarantee from the counselor of privacy, confidential-
ity and duty to inform patient.
� Non-directiveness is a central tenet of genetic coun-
seling. Genetic counseling should ensure that individu-
als have the information that will enable them to make
their own decisions. The importance of non-directive-
ness lies in allowing the individuals involved to make
decisions right for their own particular situations. The
counselor is required to respect the autonomy of the
client.

Common Reasons for Genetic Counseling

As genetics has become increasingly relevant to all
areas of medicine, the context in which genetic counsel-
ing occurs has expanded. Common reasons for genetic
counseling are the following:
• possible genetic disorder in a child, a parent or a rela-

tive (child or other relative with inborn malformation
or illness that is or might be heritable);

• advanced parental age;
• consanguinity;
• multiple pregnancy loss;
• stillbirth;
• infertility;
• distinctive features diagnosed before birth;
• possible mutagenic and teratogenic exposure.

Contents and Course
of a Genetic Counseling Session

The personal concern and the specific disorder set the
stage for the dialogue in genetic counseling.
The personal conversation in genetic counseling usually
takes at least 30 minutes but can take up to 90 minutes
or more. Often a second meeting is offered.
A counseling session usually consists of the following:
• contracting: listen to the � consulter’s goals and per-

sonal questions;
• collecting and interpreting the medical history and

medical records. Genetic counseling is based upon
a thorough patient’s and family history and evaluat-
ing medical records;

• collecting genetic information by drawing up the
� family tree (pedigree) over at least three genera-
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Genetic Counseling, Table 1 Showing main symbols used in con-
structing family trees

unaffected male, female

gender unknown

affected male, female

three healthy males

deceased (affected)

no children

consulter / propositus (affected)

consanguineous marriage

parentage uncertain

abortion

non-identical twins

monozygotic twins

heterozygote (in autosomal recessive
disease)

heterozygote (in X-linked disease)

tions. The use of clear and consistent symbols (see
Table 1) allows genetic information to be set out
clearly. Of note are years of birth, age and cause of
death, illnesses or other distinctive features. In each
generation all individuals, whether alive or deceased,
are noted – stillbirths and abortions are important as
well;

• performing a physical examination if relevant;
• making a diagnosis as exact as possible: a clear diag-

nosis is the essential basis for accurate genetic coun-
seling. Often additional information is needed;

• describing and explaining the specific disor-
der: etiology, clinical symptoms, prognosis, thera-
py/prevention, diagnostic options and their limita-
tions;

• offering further support (e. g. patients’ support
group);

• explaining the genetic basis of the disorder and spe-
cific risk assessment;

• discussing genetic testing options;
• helping the consulter to reach the decision which

is right in the given individual situation. Consid-
ering personal, familial, religious and psychosocial
aspects;

• helping the consulter to deal with existing problems
or problems arising from genetic testing;

• explaining general genetic risks;
• writing a letter summarizing the main points of

the consultation. The letter is written in easy-to-
understand language and is addressed to the con-
sulter and, if the consulter requests, to the attending
physicians.

Estimation of Genetic Risks
in Genetic Counseling

In order to provide precise genetic advice it is essential
to have an accurate diagnosis. It is one of the main tasks
of the counselor to make this basis as firm as possible.
However, genetic risks are rarely absolute, mostly one
works in terms of probabilities or odds. Risk estimates
may be based on different sorts of information.
For single-gene-disorders, following Mendelian rules
of inheritance, a theoretical risk can be given. A ‘pri-
or’ genetic risk, based usually on Mendelian inheri-
tance, may be modified by ‘conditional’ information.
Such modifying information may drastically alter the
risk estimate (e. g. several unaffected brothers and CK-
level in a possible carrier of Duchenne muscular dys-
trophy or age of a so far unaffected person at risk for
Huntington’s disease).
Theoretical predictions are not possible in multifactori-
al disorders. But for most of the more common non-
Mendelian and chromosomal disorders empiric risk
estimates are available.
This empiric risk estimate is based on observed data
from many families in the same situation. Most empir-
ic risks really fall into the category of composite risks.
Due to heterogeneity of a disorder it can be impossible
to distinguish to which group a special case belongs, so
an intermediate risk will be given.
The results of special investigations may greatly alter
the risk estimates (e. g. alpha-fetoprotein in amniot-
ic fluid, carrier detection, linked DNA markers). The
results of these investigations require combination with
the prior genetic risk along with other modifying infor-
mation.
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Genetic Diagnostics and Genetic Counseling

In clinical medicine diagnostics is performed to clari-
fy existing symptoms. Partly this is the case in genet-
ic diagnostics as well (diagnostic testing). But partly
genetic diagnostics is performed in persons at risk free
of any symptoms or physical discomfort (e. g. predic-
tive testing, heterozygosity testing). Here the impact
of information and its consequences is far reaching.
Therefore this kind of genetic diagnostics should be
embedded by genetic counseling to safeguard informed
consent and understanding of consequences.
Facing the results of genetic testing without genetic
counseling has its risks; especially before prenatal and
predictive genetic testing the person being analyzed
must be informed in detail about the nature, power and
possible consequences of the analysis. In the context of
severe or untreatable disorders psychological support is
recommended. After the genetic test the result has to be
interpreted and consequences have to be explained. The
person to be analyzed should know from the beginning
that they can withdraw at any time.
International guidelines for predictive genetic test-
ing have been drawn up (e. g. Huntington’s disease).
Requirements are: genetic counseling, full age, time to
consider of at least four weeks between counseling and
taking of the blood sample, involvement of psychologi-
cal support and written informed consent.
In principle, predictive testing in children is to be con-
sidered critically and should only be performed when
direct consequences concerning prevention or therapy
will result.

Cross-References

� Consulter in Genetic Counseling
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� Recurrence Risk
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Synonyms

Statistical genetics; Epidemiological genetics Popula-
tion genetics

Definition

Genetic epidemiology is a branch of science which
deals with the “etiology, distribution, and control of dis-
ease in relatives and with inherited causes of disease
in populations” (Morton 1982). Genetic Epidemiolo-
gy is an interdisciplinary field which seeks to under-
stand both genetic and environmental influences and
how they interact in causing various diseases and dis-
ease related traits in humans.

Basic Characteristics

Genetic Epidemiology, a relatively recent branch of sci-
ence, deals with studies of how genetic and environ-
mental effects act together in producing various human
diseases and disease related traits. One cannot study
genes except as they are expressed in certain environ-
ments, and one cannot study environmental influences
except as they affect people with certain genotypes.
Indeed, the same gene(s) may express differently in dif-
ferent environments, and the effect of the same environ-
ment may vary by the person’s � genotype, which is
known as gene-environment interaction. Genetic Epi-
demiology is thus an interdisciplinary field which arose
at the interface of � population genetics and � epidemi-
ology.
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Genetic epidemiological studies are usually carried out
in relatively large samples of individuals/families from
select populations and, therefore, the population his-
tory and dynamics are relevant. Population dynamics
alter the frequency and distribution of both genetic and
environmental factors, and thus, also the disease/trait
of interest. Certain population characteristics can be
exploited for the purpose of finding genetic determi-
nants of disease because the history has affected the
genomic structure in a way that specific genotypes asso-
ciated with disease can be identified more easily in cer-
tain populations.
Although “genetic epidemiology” and “statistical
genetics” are often used as synonyms, the former is
broader and includes the latter. Whereas statistical
genetics largely deals with the statistical issues sur-
rounding the analysis of genetic data, genetic epi-
demiology also deals with (or should deal with) the
underlying biology and the distribution of the etiologic
determinants in different populations, thus enabling an
assessment of the population impact of causal elements.
These differences are less relevant as long as biology is
integrated into the science.

History

Up until the 1970’s, etiologic studies of human disease
were carried out largely in terms of unmeasured latent
genotypes through statistical analysis of family data.
Investigations pertaining to the genetic basis of human
diseases have been confined to simple Mendelian dis-
eases (� mendelian traits) which, for the most part,
either did not involve environmental effects or the
effects were simple. Thus, standard methods of genet-
ics were enough for analysis of those data. Pioneer-
ing contributions of a number of epidemiological stud-
ies such as the Framingham Heart Study have demon-
strated the importance of the environment in under-
standing the disease susceptibility. As emphasis shifted
from simple Mendelian diseases to complex disorders
such as coronary heart disease (� coronary artery dis-
ease), hypertension, and diabetes (� diabetes mellitus),
to name a few, population geneticists faced new chal-
lenges because familial effects were no longer entire-
ly genetic. Realization that complex disorders were
caused by the interplay between genetic and environ-
mental influences paved the way for what is now called
Genetic Epidemiology. It was first introduced by Neel

and Schull (Neel, Schull 1954) as “Epidemiological
Genetics”.
In a volume edited by Neel, Shaw, and Schull (Neel
et al. 1965), Thomas Francis remarked: “So when the
human geneticist turns to disease and disorder in the
population as his basis of genetic analysis, he is prompt-
ly in epidemiology. And when he asserts the concept of
multiple factors to produce an effect, he is in full cry
epidemiologically. Conversely, where the epidemiolo-
gist seeks explanation for familial or other group aggre-
gation of health or disease, he is immediately involved
in genetic problems”. By the late 1970’s, the new field
has made considerable progress in terms of developing
new statistical methods necessary for analysis of � mul-
tifactorial traits (Morton 1978). The growth of genetic
epidemiology has been quite rapid and explosive ever
since, culminating in a series of books and edited vol-
umes (Morton et al. 1983; Ott 1991; Thomas 2004; Rao,
Province 2001).

Genetic Epidemiology is Unique

Genetic epidemiology, which is derived from popula-
tion genetics and epidemiology, is unique. It differs
from population genetics because of its preoccupa-
tion with human disease. It differs from epidemiolo-
gy because of its emphasis on familial causes of dis-
ease. Whereas genetics treats the environment as noise
and epidemiology traditionally treated genes as unnec-
essary and unfamiliar complication, genetic epidemi-
ology treats both as legitimate contributors to disease.
Genetic epidemiology also differs from evolutionary
genetics because the former deals with microevolution
of human diseases while the latter deals with macro lev-
el evolution (distant past or distant future).

Methods of Genetic Epidemiology

Genetic epidemiological investigations of complex dis-
eases use an array of methods of data analysis (see
Table 1). These generally include: familial aggregation
and heritability which quantify the magnitude of trans-
mission within families; segregation analysis which
examines how alleles at a gene segregate from parents
to children; linkage analysis which examines whether
a trait locus and a genetic marker co-segregate within
families; and association analysis which tests if the trait
locus and the genetic marker co-occur in individuals.
More recent methods include simultaneous considera-
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Genetic Epidemiology, Table 1 Standard and evolving methods for
genetic epidemiological data analysis

Method Brief description

Familial resemblance
& heritability

Heritability quantifies the percent
variance in a phenotype due to
genetic (familial) factors

Segregation analysis
and major genes

Evaluates how genes segregate from
parents to children

Linkage analysis (co-
segregation in families)

Examines whether a marker and
a trait locus co-segregate in families

Assiciation analysis
(co- occurrence in
individuals)

Examines whether a trait locus and
the genetic marker co-occur in
individuals

Linkage disequilibrium
(LD) mapping

Linear mapping of markers and trait
loci based on pair-wise
marker-marker and marker-trait
locus correlations

Haplotype analysis Simultaneous analysis of allelic
combinations at a set of closely
linked genes

Bayesian Network
Analysis

Bayesian analysis of the
interrelationships among a given set
of variables (usually phenotypes,
attributes, and genetic markers)

Pathway-based studies
& systems biology

Analysis of multiple genetic markers
by integrating pathway-based
biological information

tion of multiple genetic polymorphisms (� haplotype
analysis) and preferential co-aggregation of a particu-
lar trait allele with a particular marker allele (linkage
disequilibrium).
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Genetic Exceptionalism

Definition

Genetic-specific laws or policies that afford � genetic
information an “exceptional” status by treating it differ-
ently from other personally-identifiable health informa-
tion and typically establishing heightened protections.

Genetic Information

Definition

Information about a gene, gene product, or inherited
characteristic of an individual derived from the individ-
ual, the individual’s family history, or a genetic history.

Genetic Mutation

� Mutation

Genetic Polymorphisms

� Genetic Principles and Genetic Variations
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Synonyms

Principles of genetics; Fundamentals of genetics; Ge-
netic polymorphisms

Definition

Genetic principles are the rules or standards govern-
ing the biological phenomenon of heredity, the trans-
mission of characteristics from parents to offspring
via information encoded biochemically using DNA, in
units called genes. Genetic variations are portions of
genetic information at the same genomic site across
individuals that can differ between persons, with the
size of the differing portions ranging from small sin-
gle-nucleotide changes to differences extending across
entire chromosomes.

Basic Characteristics

History

The transmission of biological information from par-
ents to offspring that encode physiological features has
been recognized since early recorded history. As long
as 4,000 years ago, farmers in various parts of the world
employed strategies of selective breeding of crops and
animals in order to enhance desirable traits, such as
crop resistance to an adverse climate and animal size
and speed. Hereditary transmission of certain diseases
in humans had also been observed, such as hemophil-
ia, noted by the second century C.E. The first formal
research on the genetic transmission of traits was ini-
tiated in the 1850s by Gregor Mendel, a monk living
in the Czech town of Brno, who examined the pat-
terns of transmission of observable traits in sweet peas,
and characterized modes of inheritance (� mendelian
modes of inheritance) for traits as a product of the
transmission of � alleles from parent to offspring
(Mendel 1866), even before this terminology existed
and before the biological process of reproduction had
been characterized. It was not until the twentieth cen-
tury that experiments by Avery, MacLeod and McCar-
ty (Avery et al. 1944) characterized � deoxyribonucle-
ic acid (DNA) as the medium in which genetic infor-
mation is encoded. Subsequent work by Francis Crick
and James Watson (Watson and Crick 1953), who along
with Maurice Wilkins were awarded the Nobel Prize
in 1962, and with the help of Rosalind Franklin, deter-
mined the molecular structure of the encoding molecule

DNA. Rapid advances in genetics beginning in the early
1970s resulted in the development of recombinant DNA
technologies to study DNA functionality and eventu-
ally to characterize the structure and variation of the
full library of a given organism’s DNA, its genome.
In humans, the Human Genome Project (HGP) was
initiated in 1986 to map the human genome to the
nucleotide or base-pair level, and attained 99% comple-
tion by 2003 (The National Human Genome Sequenc-
ing Consortium 2003) with revisions to the sequence
still on-going. To the present, the HGP has sequenced
approximately three billion base pairs and identified
approximately 30,000 genes. Newer initiatives arising
from the success of the HGP include the Internation-
al HapMap Project (The International HapMap Con-
sortium 2003); an effort to identify DNA sequence
variants and common patterns of variation throughout
the genome, which as of March 2006 has identified
approximately six million � single nucleotide polymor-
phisms (SNPs) (http://www.hapmap.org/).

The Structure of DNA

Individual units, or nucleotides, of the molecule encod-
ing genetic information, DNA, consist of one of four
nucleobases [Adenine (A), Cytosine (C), Thymine (T),
or Guanine (G)] bound to a molecule of the sugar 2′-
deoxyribose. These nucleotides are in turn bound to one
another by covalent bonds between phosphate groups
attached to the 5′ and 3′ positions of the ribose sug-
ar backbone, and form a strand, going from 5′ to 3′.
Each nucleic acid has a weak affinity for another nucle-
ic acid (A for T, G for C, and vice versa), and aligns
with another strand which has a ‘reverse complement’
of the sequence of the first strand. This double-strand
relaxes to a low-energy state wherein the DNA coils
and forms a ‘double-helix.’ Both double-strandedness
and a helical structure serve to protect DNA from natu-
ral and enzyme-driven degradation.

The Molecular Superstructure of Genetics

Genetic information encoded in DNA strands comprise
large sections of functional nucleotide sequences (such
as genes and special sites for protein binding) and non-
functional sequences. Long continuous DNA strands
made up of these kinds of sequences and including hun-
dreds to thousands of genes are referred to as � chro-
mosomes. In most bacteria, genes are encoded on one

http://www.hapmap.org/
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large circular chromosome found in the cellular cyto-
plasm. In some bacteria and other single-celled organ-
isms, as well as all multi-cellular organisms, genes are
encoded on long, linear chromosomes, of which there
may be multiple kinds encoding different genes, as well
as multiple copies of the same chromosome, and these
chromosomes are localized to the interior of a cellu-
lar organelle called the nucleus. The linear chromo-
somes of higher organisms also are part of additional
structures. At certain times, the DNA strand is wrapped
around a spherical bead-like protein complex composed
of proteins called histones, which serve to pack DNA
densely in a form called chromatin. Chromatin, in turn,
is made up of loops that tightly coil all DNA into
a dense structure when duplicated chromosomes are
being segregating to new cells during a cellular pro-
cess called � replication. In humans, the observation
of genomic DNA in a chromatin state has revealed that
there are 22 unique autosomal chromosomes of which
most cells possess two copies or ‘homologues’, and two
sex chromosomes of which most cells possess either
two copies of the X chromosome in females, and one
copy each of an X and Y chromosome in males; be-
cause these cells have two homologues of each chromo-
some, they are said to be ‘diploid.’ This does not apply
to reproductive (or ‘germ’) cells, eggs and sperm, which
have only one copy of each unique autosomal chromo-
some and one copy of a sex chromosome, and because
they have only one copy are said to be ‘haploid.’

Genetics in the Cell Cycle: Mitosis and Meiosis

Each cell in which DNA is found undergoes a cellu-
lar cycle of DNA and cell duplication. In non-repro-
ductive, or ‘somatic’ cells, the cell cycle consists of
four separate phases: G1, S, G2, and M. G1, the first
growth phase, is a phase during which the cell read-
ies itself to synthesize new DNA. During this period,
a cell can enter a non-dividing or quiescent state called,
G0. S, the synthesis phase, is marked by the duplication
of DNA via the process of replication. G2, the second
growth phase, is a preparation stage for cell division.
These three phases are collectively called interphase,
and account for 90% of the time spent in the reproduc-
tive cycle. M is the fourth phase and is called � mito-
sis, a multi-step process by which the single, diploid
somatic cell divides into two diploid daughter cells (46
chromosomes → 46 chromosomes). In germ cells, the

cell cycle differs primarily in the M phase, which in
this case is called � meiosis. In contrast to mitosis, the
first phase of meiosis witnesses an exchange of DNA
sequence along the arms of homologous chromosomes
through a process called � recombination. Additional-
ly, meiosis has two sets of cell division, a first mei-
otic division, whereby a diploid cell gives rise to two
diploid daughter cells (46 chromosomes → 46 chro-
mosomes), and a second meiotic division, where the
two diploid daughters each produce two haploid daugh-
ter cells with only one copy of each homologous chro-
mosome in each cell (46 chromosomes → 23 chromo-
somes).

DNA Activity over the Cell Cycle

During both mitosis and meiosis, DNA is tightly packed
in its chromatin structure to facilitate transport to the
nuclei of daughter cells. However, during interphase,
DNA is unwound and spread throughout the nucle-
us, and is engaged in a number of biochemical pro-
cesses, including � transcription. During transcription,
DNA is unwound from a double-helical state, and the
open strand is used as a template for the construction
of a single-stranded ribonucleic acid (RNA) molecular
transcript. The sequence of the transcript serves mul-
tiple functions including (a) containing binding sites
for transport of the transcript from the cell nucleus to
the cytoplasm for protein production, and (b) a cod-
ing sequence for the ordering of amino acids into
polypeptide chains that compose proteins. The process
by which an RNA transcript brought to the cytoplasm is
fed into a cellular organelle called a ribosome and used
as a template sequence for the ordering of amino acids
in constructing a polypeptide chain is called � transla-
tion.

The Roles of Genetic Variations

The scheme by which cells use DNA to encode RNA,
and RNA to encode proteins is called the Central Dog-
ma of Molecular Genetics. The ordering of this scheme
also helps to demonstrate how features encoded by
genetics are manifested. Minute changes or errors in
any of the processes with which DNA is involved may
thus alter the types of protein products produced by
cells, their functionality, or even the amounts in which
they are produced. Changes to the DNA sequence of the
genome that can occur include large-scale alterations
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such as chromosomal abnormalities, but more com-
monly include small-scale alterations such as � poly-
morphisms and � mutations.

Chromosomal Abnormalities

Chromosomal abnormalities include both variations in
the number of chromosomes as well as variations in the
structure of transmitted chromosomes. Although nor-
mal human somatic cells are diploid, carrying 46 chro-
mosomes or one copy of maternally – and paternal-
ly – contributed homologues (n = 23), failures in nucle-
ar division can result in multiple complements of the
full set of chromosomes (3n, 4n). These mutations are
uniformly lethal. More commonly, aneuploidy occurs
where cells carry an extra copy or copies of a chro-
mosome (2n + 1, 2n + 2), or are missing a maternal
or paternal homologue of one chromosome (2n − 1).
Some potential causes include non-disjunction, the fail-
ure of chromosomes to separate during normal cell divi-
sion processes, or anaphase lagging, the loss of chromo-
somes during cell division. These chromosomal number
abnormalities affect all genes on the affected chromo-
somes, and thus can lead to multi-symptom syndromes,
such as Down’s syndrome, also called Trisomy-21
due to the possession of an extra copy of chromo-
some 21, in which affected persons typically have cog-
nitive impairments and some abnormal physiological
features, such as a tendency to ear infection. Oth-
er chromosomal abnormalities can include chromoso-
mal rearrangements such as translocations, large-scale
insertions and deletions, or inversions of chromosomal
arms; these changes can result in errors of recombina-
tion whereby chromosomal arms exchanging DNA are
incorrectly reconnected. In the case of some a transloca-
tions and inversions, there may be minimal or no effects
on genetically-driven features if all of the misplaced or
unordered genetic material is still present in the nucle-
us.

Polymorphisms and Mutations

Smaller-scale variations include local changes to the
genomic sequence such as polymorphisms and muta-
tions. Polymorphisms include common variants of par-
ticular segments of DNA and can vary in length from
tens of nucleotides to a single nucleotide. � Short tan-
dem repeats (STRs) consist of small sets of nucleotides
(usually two or three) repeated in several adjacent

copies. Errors in the replication of DNA cause varia-
tion to arise by changing the number of short sequence
repeats, so that the length of STRs may vary from indi-
vidual to individual. This can potentially effect on pro-
teins encoded from a DNA template as a varying num-
ber of repeats may affect the frame in which DNA
coding is read when RNA is processed in translation.
� Single nucleotide polymorphisms (SNPs) are varia-
tions where a single nucleotide in the genome may dif-
fer from individual to individual. The effects of these
polymorphisms may be nil, may alter protein function-
ality, or may directly change the sequence of encoded
proteins. Single changes in the nucleic acid at a partic-
ular position may have effects on the single amino acid
encoded, or no effects at all, whereas SNP insertion/
deletion polymorphisms may shift the entire sequence
of amino acids encoded by the DNA radically by chang-
ing the frame of reference in which the coding infor-
mation is read. � Mutations are another form of varia-
tion and may take several forms similar to the polymor-
phisms described above. Mutations identify changes
in otherwise non-variant or differently-varying DNA
within recent genetic history – a mutation can occur
in a recent generation and be passed down to an indi-
vidual, or can occur in the lifetime of an individual.
Somatic cell mutations, due to errors in replication or
DNA alterations by external stimuli, can be lethal and
preclude transmission by affecting individuals’ repro-
ductive health; similarly, germline transmissions may
affect a person’s offspring without affecting the person
themselves. However, as approximately 95% of DNA
is noncoding, mutations at most points in the genome
are unlikely to have any effect. Mutations are by nature
infrequent, and can often be redefined to be polymor-
phisms if they achieve sufficient frequency in the popu-
lation.

Conclusions

Genetic principles follow from the Central Dogma of
Genetics – that DNA encodes RNA, which in turn
encodes protein. Hence, several features exist in organ-
isms to preserve and use DNA, and these also relate to
several ways in which DNA can be altered to induce
changes or differences between organisms of the same
species. These differences in the genetic code between
organisms of the same species can be characterized as
genetic variations, of which there are several kinds,
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including mutations, SNPs, and large-scale chromoso-
mal abnormalities.

Cross-References

� Allele
� Chromosome
� Deoxyribonucleic Acid (DNA)
� Meiosis
� Mendelian Modes of Inheritance
� Mitosis
� Mutation
� Polymorphisms
� Recombination
� Replication (DNA)
� Short Tandem Repeat (STR)
� Single Nucleotide Polymorphism (SNP)
� Transcription
� Translation
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Genetics

Definition

Genetics is the study of heredity and how individual
characteristics are transmitted by genes from parents to
children.

Genetic Screening

Definition

Programs that identify persons within a subpopulation
who may be at a higher risk for a genetic disease or
condition.
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Definition

Genetic � susceptibility is a condition in which changes
in the genetic composition of organisms increase or
decrease irritability to environmental factors like ex-
treme temperature, high altitude, radiation, chemicals,
air/water pollutants, occupational dusts, etc.

Basic Characteristics

Life, be it with or without ill-health, owes its exis-
tence to genes and their coincidental alterations. It is
these genetic variations that have made evolution and
life possible. Life forms continue to exist by virtue
of steady streams of genetic novelties, which facilitate
each organism’s � adaptation to extremes in environ-
mental conditions. Adaptations originate from specific
genetic determinants interacting with each novel envi-
ronment. These genetic determinants may lead to favor-
able adaptation, or adverse consequences that in turn
lead to less favorable disease processes. The latter cir-
cumstance is genetic susceptibility.
Gene mutations attract scientific attention immensely
when their effects occur in the form of congenital dis-
eases or disease susceptibilities, arising from deleteri-
ous genetic factors that are variants in nuclear and/or
mitochondrial genomic sequences among individuals or
populations. Genetic variations, depending on molecu-
lar dose, lead to the increase or decrease in susceptibili-
ty, which may be important particularly in chronic low-
level exposures to environmental factors like air/water
pollutants or radiation. With this in mind, researchers
use genetic tools and strategies to identify individual
susceptibility to environmental assaults. In brief, the
essence of gene-gene and gene-environment interac-
tions leading to various degrees of susceptibility pat-
terns are illustrated by the following two flow charts;
that is, general (Fig. 1) and specific (Fig. 2) flow charts
entailing mechanisms that can raise public awareness
and interest in disease susceptibility.
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Genetic Susceptibility, Figure 1 Pathway
illustrating translation of scientific findings into
public health practices (Harrison et al. 2005).
Permission to use this flow chart was obtained
from Dr Karen Edwards, University of Wash-
ington and Editorial Assistant Sasha Ruiz, CDC

Changes Inducing Susceptibility to Disease

The identification of susceptibility genes is frequent-
ly complex, due to the contribution of multiple genetic
factors; some have major effects and others have mod-
ulatory effects. For example, the genetic basis of type 2
diabetes (� diabetes mellitus) is quite a complex dis-
ease, which may evolve into different phenotypic out-
comes of the disease. Atherosclerosis and retinopathy,
for instance, are complications of type 2 diabetes that
arise from different susceptibility genes. Environmental
factors, such as nutrition and physical inactivity, con-
tribute to the disease complexity and adverse conse-
quences, like obesity and insulin resistance.
The development of diseases may depend more on one
susceptibility gene than on another. In contrast, disease
susceptibility may lead from an accumulation of envi-
ronmental exposures in the face of a suite of genetic
factors. Genomic variants inducing disease susceptibil-
ity are time-dependent determinants, being influenced
by both acute and chronic environmental exposures.
Classical examples with established genetic variants are
acute lymphocytic leukemia and chronic lymphocytic
leukemia. As an illustration, dioxin exposure has been
suspected in leading to both acute and chronic leukemic
processes (Bertazzi et al. 2001). When genetic varia-
tions are implicated, they may have originated from
genetic alterations, such as deletion, insertion, inver-
sion, duplication, substitution, and translocation. Any
one of these disorders may be traced to several differ-
ent genes and may account for acute and chronic dis-
ease conditions.
To date, more than 4.000 diseases caused by genet-
ic variants are identified, and the majority of disease

phenotypes arise when the gene is dominant (Bartosh-
esky 2004). This means that genetic changes may be:
1) Neutral, i. e., the change will have no effect on pro-
tein function or gene expression probably because the
genes have low-penetrance; 2) Negative, i. e., there is
a change in protein function or gene expression lead-
ing to an adverse health outcome; or, 3) Positive, i. e.,
there is a change in protein function or gene expres-
sion that is beneficial to the health of the individ-
ual. Genetic defects may be inherited often leading
to a potential family history of disease. Alternatively,
genetic defects can be coincidental arising from cells
that are aging or are exposed to environmental factors
such as diet, radiation, chemicals and some toxic pol-
lutants. When cells fail to reverse or repair mutational
changes, they develop susceptibility leading to diseases
like cancers, diabetes, hypertension, and atheroscle-
rosis. For example, lung emphysema from cigarette
smoking, toxic effects from pesticide exposure and lead
toxicity appear to be influenced by genetic susceptibil-
ity.
Industrialized societies appear to encounter greater
number of chronic diseases that have multi-factori-
al origin. Gene-environment interactions constitute the
primary cause for the development of common dis-
ease processes like chronic heart failure or skin can-
cer. Other environmental factors contributing to sus-
ceptibility diseases include diet, socio-economic status,
age and gender. Susceptibility could also be induced by
metabolism, and excretion or biotransformation of tox-
icants. In many susceptibility studies, it is noted that
the number of genes involved in the biotransformation
of toxicants and the cellular defense against toxicant-
induced damage is growing.
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Genetic Susceptibility, Fig-
ure 2 Adapted from “A
Review Lecture on Type 2 Dia-
betes” by Dr. Jane L. Lynch,
University of Texas. Permis-
sion to use this chart was
obtained from Dr. Francine
Kaufman, Children Hospital
Los Angeles, CA, The Center
for Diabetes, Endocrinology
and Metabolism

Biological markers commonly signal events in specific
biological systems. These markers fall into three cate-
gories: markers of � exposure, markers of effect, and
markers of � susceptibility (Suk et al. 1987). Mark-
ers of susceptibility are now being used in the assess-
ment of risk factors among individuals and populations.
This assessment supplements epidemiological studies
that can enhance early disease identification and pre-
vention among the general population. Susceptibili-
ty differences in individuals, ethnic groups or popula-
tions confer either sensitivity or resistance to diseases.
According to Suk et al. (1987), there are three cate-
gories of susceptibility markers expressing mainly indi-
vidual variations:
1. Chemical alterations by enzymes leading to an

increase or decrease in the ability of the chemical
to interact with DNA, RNA or proteins.

2. Genetic differences of cellular capacity to repair
DNA damage secondary to environmental insult.

3. Pre-existing hereditary defects that could be con-
fined to one amino acid of a gene and increase the
risk of chronic diseases like cancer.

Testing for genetic susceptibility through the use of
DNA has now emerged to be an important tool for early
warning and prevention of diseases. The need for such
tests is, therefore, considered indispensable by labora-
tories, service providers, biotechnology firms, and sci-

entists working in genetics. The assumption that it is
possible to “fix” disease by “fixing” genes has become
a plausible proposition.

Molecular Basis of Genetic Susceptibility

Hypotheses related to human evolution have been tested
fairly accurately on molecular genetics of nuclear DNA,
with 3 × 108 base pairs (inherited from both parents),
and on mitochondrial DNA, with 16,569 base pairs
(maternally inherited). However, the proportional den-
sity of base pairs involved in the process of gene expres-
sion is much greater for mitochondrial DNA than for
nuclear DNA. The inheritance of variants in mitochon-
drial DNA is apparently the reason why some debilitat-
ing diseases of the nervous system pass from mother to
offspring. Mitochondrial and nuclear DNA evolve inde-
pendently with the rate of evolution being more rapid in
mitochondrial than in nuclear DNA (Vawter and Brown
1986). Mitochondrial DNA is more sensitive to oxida-
tive damage (e. g. resulting from increased exposure to
radiation) compared with nuclear DNA (Morales et al.
1998). A primary source of biological aging is thought
to result from damage in mitochondrial DNA leading
to a decline in oxidative phosphorylation. Mitochondri-
al DNA levels are also significantly reduced in HIV-
infected patients with hyperlactemia that is symptomat-
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ic and nucleoside-related (Cote et al. 2002). In sum-
mary, mitochondrial DNA may be more susceptible to
environmental insults than nuclear DNA.
It is occasionally observed that some diseases have
common genetic determinants. For example, individ-
uals with increased risk for Alzheimer’s and � coro-
nary artery diseases have a common Apolipoprotein E
epsilon-4 (APO E-e4) genotype (Rienzo and Hudson
2005). Likewise, many cancer-related genetic changes
occur in the p53 tumor-suppressor gene, a mutant gene
probably arising from exposure to carcinogens (Harris
1994). This genetic change is associated with a vari-
ety of tumors, and encodes a pleiotropic nuclear phos-
phoprotein that is involved in cell cycle control, DNA
repair/synthesis and cell differentiation.
Negative mutations reflect molecular alterations in
genes which can lead to diseases, given a specif-
ic environment exposure. Lung Cancer predisposition
involves numerous genes and susceptibility loci that
frequently require environmental exposure to cigarette
smoke or air pollutants (Kiyohara et al. 2002). With
respect to breast cancer, Ponder (2001) indicates that
13–40 susceptibility alleles account for all of the
observed familial risks, including BRCA1 and BRCA2.
Genetic susceptibility to � asthma is attributable to
multiple genes interacting with one another and the
environment. Present findings indicate that genes near
a major locus on chromosome 5q regulating serum
cytokine levels lead to susceptibility to asthma (Hoff-
jan and Ober 2002). Asthmatic patients with this spe-
cific genetic susceptibility are more sensitive to the
effects of common air pollutants, like ozone. Coro-
nary Artery Disease (CAD) is caused by a complex
series of factors consisting of genetic predisposition
and environmental triggers. Most of these factors have
their own genetic basis that may confer either suscep-
tibility or protection to CAD. Many of the candidate
genes implicated for CAD are associated with the reg-
ulation of low-density lipoproteins (LDL) and high-
density lipoproteins (HDL). Susceptibility genes asso-
ciated with CAD have been recently described (Watkins
and Farrall 2006), and include CD14, toll-like recep-
tor 4 (TLR4), and lymphotoxin-α 4H (LTA4H). Hyper-
tension is attributable to a complex series of genetic
susceptibility factors that appear to differ with respect
to ethnic origin and the regulation of sodium home-
ostasis (Doris 2002). Type 1 diabetes is attributable to
the sharing of alleles at susceptibility loci on chromo-

some 6 and at a minimum of 11 other loci on 9 dif-
ferent chromosomes (Todd 1995). Type 2 diabetes is
a strongly familial condition associated with genetic
and environmental factors. One susceptibility gene for
type 2 diabetes is now identified to be HNF4a. HNF4a
is understood to serve as a master switch for control-
ling many genes that function in the pancreas and liver
(Touchette 2004).
In summary, the fact that individuals differ remarkably
in their genetic susceptibility to diseases is epitomized
by lung cancer. Although a majority of lung cancers are
caused by tobacco, only a small fraction of all smokers
develop lung cancer. According to Spitz et al (2003),
one of the cellular processes explaining this inter-indi-
vidual difference in risk is DNA repair capacity. In the
future, early genetic susceptibility testing will serve as
a major public health tool to avoid diseases and dramat-
ically prevent morbidity and mortality.

Cross-References

� Bronchial Asthma
� Coronary Artery Disease
� Diabetes mellitus
� Environmental Tolerance
� Susceptibility
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Definition

The term molecular genetic analysis encompasses all
procedures to examine variations (� mutations, � poly-
morphisms) of DNA (� deoxyribonucleic acid) or
RNA, respectively. In the field of medical genetics,
molecular genetic diagnostics (MGD) is performed to
identify disease-causing (pathogenic) mutations which
are transmitted through the germline (eggs, sperm) to
the next generation (germline mutations) as opposed to
somatic, non inherited alterations. At present, MGD is
particularly relevant in the group of monogenic diseases
(hereditary disorders). These diseases are rare, follow
Mendelian inheritance (autosomal-dominant, autoso-

mal-recessive, X-chromosomal) and are each caused by
highly-penetrant mutations in a single gene (Table 1).
MGD can only be performed if the underlying (affect-
ed) gene has been identified. To date, around 4000
monogenic � phenotypes caused by mutations in
around 2000 different genes are known. In the near
future, it is expected that the genetic etiology of any
monogenic disorder can be clarified. Comprehensive
and updated descriptions of monogenic disorders are
provided by GenTests/GeneReviews (www.geneclinics.
org).
The major applications of MGD include diagnostic test-
ing, � heterozygosity testing, prenatal diagnosis and
predictive testing. Due to the nature of genetic disor-
ders MGD can be performed on any accessible body
fluid or tissue; the most common specimen is whole
blood, while amniocytes or chorionic villus samples are
collected for prenatal diagnostics. MGD represents an
important part of clinical medicine; usually, it is per-
formed in affected individuals or in persons at increased
risk due to family history (family-based approach).
More relevant to public health, but controversially dis-
cussed, are genetic screening programs of an entire pop-
ulation or a certain (ethnic) risk groups not related to
a family history (population-based approach).

Basic Characteristics

Diagnostic Testing

Diagnostic testing is performed on symptomatic
patients for diagnostic confirmation or differential diag-
nosis and is thus similar to other areas of medical
diagnostics. Diagnostic testing is of special importance
in (monogenic) phenotypes characterized by genet-
ic � heterogeneity (e. g. neuromuscular diseases) or
unspecific symptoms (e. g. mental retardation). The
spectrum of MGD for heritable disorders currently
offered in Europe is available via the Internet (www.
eddnal.com).

Heterozygote Testing (Carrier Testing)

Autosomal-recessive disorders manifest in the homozy-
gote or the compound-heterozygous state and are more
frequently observed in consanguineous couples. Het-
erozygous � mutation carriers are clinically unaffect-
ed, but can transmit the mutation to their children.
Heterozygote testing is defined as the examination

http://www.geneclinics.org
http://www.geneclinics.org
http://www.eddnal.com/
http://www.eddnal.com/


G

Genetic Testing 489

Genetic Testing, Table 1 Selected monogenic disorders, the corresponding gene, penetrance, and age at onset

Monogenic Disease Gene Penetrance* Age at onset (years)

Cystic Fibrosis (CF) CFTR variable** 1

Duchenne Muscular Dystrophy (DMD) DMD ~ 100% early childhood

Hemochromatosis HFE 1–2% (?) 30–60

Polycystic Kidney Disease, Autosomal-Dominant PKD1, PKD2 > 50% > 20

Spinal Muscular Atrophy (SMA) SMN1 > 95% birth – > 30

Familial Adenomatous Polyposis (FAP) APC ~ 100% > 10

Hereditary Non-Polyposis Colon Cancer (HNPCC) MLH1, MSH2, MSH6 70–80% > 25

Hereditary Ovarian Cancer BRCA1, BRCA2 30–40% > 25

Hereditary Breast Cancer BRCA1, BRCA2 40–80% > 25

Huntington Disease (HD) HD ~ 100% 40–50

Myotonic Dystrophy Type 1 (DM1) DMPK ~ 100% 10–30

Spinocerebellar Ataxia Type 1 (SCA1) ATXN1 ~ 100% 5–65

* Lifetime risk in untreated mutation carriers
** Dependent on genotype and clinical manifestation in the family

of healthy individuals for autosomal-recessive or X-
chromosomal-recessive mutations in the heterozygote
state. It is often requested because of a positive family
history for an early-onset, severe, and non- or insuffi-
ciently treatable recessive disorder, such as cystic fibro-
sis or spinal muscular atrophy. Usually, a couple may
wish to know what the chances are of their future chil-
dren being affected by the condition that has previous-
ly affected other family members. Due to the mode of
inheritance the recurrence risk is high (25%) in siblings
of an affected person, but decreases rapidly in more
distantly related relatives. It is advisable to primarily
identify the disease-causing mutations in the affected
person, otherwise a—generally slight—recurrence risk
may remain in future children, even if the test results are
negative, due to the incomplete mutation detection rate
in most diseases. Assessment and communication of
recurrence risks and their consequences are an impor-
tant aspect of genetic counseling.

Predictive Testing

Predictive testing is defined as the examination of
a presently healthy person for mutations that predis-
pose to the development of a certain disease in future
life. Although of great importance, it is not restrict-
ed to genetic analysis, as some other parameters also
contain predictive information (e. g. HIV status, blood

pressure, cholesterol level). Predictive genetic testing is
primarily applied to healthy relatives (persons at risk)
of patients affected by adult- or late-childhood-onset
autosomal-dominant disorders (Table 1). To allow clear
risk assessments, in most conditions, identification of
the disease-causing mutation in an affected relative is
required prior to genetic testing of persons at risk. If
the known mutation is excluded the examined individu-
al has no increased risk for the disease in question, oth-
erwise the risk might be substantially elevated (Table 1,
Fig. 1). However, the interpretation of a positive test
result depends on the � penetrance of the mutation and
coexisting risk factors, it does not allow accurate pre-
diction of age at onset or course of the disease. Ther-
apeutic and prophylactic decisions must consider not
only the genetic data, but also any other relevant find-
ings in a patient.
Predictive DNA testing is the latest and most prob-
lematic molecular genetic application. It has opened
a new area of medical diagnostics and offers tremen-
dous service to many patients and their families, pro-
viding information and choices for their own lives and
the life of their offspring. On the other side, there are
numerous ethical and psychosocial issues that can arise
since knowledge of an increased disease risk touches on
sensitive private areas such as family planning. Predic-
tive test results can relieve of a burden, but might also
be accompanied by significant psychosocial distress.
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Genetic Testing, Figure 1
Predictive testing exemplified
in hereditary breast and ovarian
cancer. Due to familial accu-
mulation of cancer of a defined
tumor spectrum (breast cancer,
ovarian cancer) together with
early age at onset, this family is
highly suspicious for hereditary
breast and ovarian cancer. All
first-degree related females
of an affected individual are
persons at risk and should be
admitted to an intense surveil-
lance program. In the only
affected female still alive (III:4),
a pathogenic germline mutation
in the BRCA1 gene was iden-
tified, i. e. diagnosis of heredi-
tary breast and ovarian cancer
was confirmed by MGD. There-
upon, some of the persons
at risk underwent predictive
testing: in IV:4, the mutation
was excluded, she no longer
requires intensive surveillance,
whereas IV:2 and IV:3 have to
continue. Predictive testing has
not yet been offered to IV:1 due
to her young age

Every person has the right to know his or her genet-
ic constitution, but also the right to ignore this infor-
mation. Positive test results carry risks of stigmatiza-
tion, discrimination, anxiety and depression. Important
issues include the individual’s right for genetic privacy
from third parties (employers, insurers, the state) and
communication of potentially relevant genetic informa-
tion to relatives. In untreatable late-onset neurodegen-
erative disorders (e. g. Huntington’s disease), many at-
risk individuals opt not to be tested, preferring to live in
a state of uncertainty.
To assure appropriate ordering for MGD, counseling
and communication of test results, in Western societies,
predictive genetic testing has been the area most strin-
gently subject to standardized protocols, as paradigmat-
ically developed for Huntington’s disease. Voluntari-
ness, specified informed consent, time for considera-
tion, and strict confidentiality are prudent for predictive
testing, which must be accompanied by pre- and post-
test non-directive genetic counseling and psychosocial

support services. These issues have been addressed in
various ways by professional organizations in practice
guidelines and recommendations.
Predictive genetic testing of children is controversial-
ly discussed. It is regarded appropriate for early-onset
disorders that require surveillance or therapy in the
near future (in particular, in a few familial cancer syn-
dromes). It should not be offered in the context of
late-onset (untreatable) conditions, as it prevents chil-
dren from making their own decisions later on in life
and thus interferes with the child’s future autonomy
and respect for confidentiality. This perspective is at
least shared by professionals in Western countries but is
not always accepted in other, less individualistic, soci-
eties.

Prevention

Predictive testing is of increasing importance to charac-
terize certain risk groups who subsequently can be sub-
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ject to specialized surveillance programs. In this con-
text, hereditary tumor predisposition syndromes, such
as hereditary non-polyposis colon cancer (HNPCC),
familial adenomatous polyposis (FAP) or hereditary
breast and ovarian cancer, are of outstanding relevance,
since, on the one hand, the risk of developing can-
cer is high in carriers and, on the other hand, treat-
ment of early tumor stages has proven to be very suc-
cessful. Thus, surveillance procedures, like frequently
performed colonoscopies or mammographies, are often
very effective. Due to predictive testing, surveillance
examinations can be restricted to mutation carriers with
the high risk, while individuals at population-risk can
avoid unnecessary investigations.

Prenatal Diagnostics (PD)

To detect abnormal growth and fetal malformations,
prenatal ultrasound is routinely performed during preg-
nancy. The most common reason for invasive PD
(amniocentesis, chorion villus sample) are age-related
chromosomal aberrations such as trisomy 21 (Down
syndrome). Non-invasive screening tests, like the First-
Trimester-Screening, were introduced to avoid invasive
procedures in case of negative results. MGD opened
the field of PD for single-gene disorders: In princi-
ple, every monogenic disease that can be diagnosed by
MGD postnatally can be tested prenatally as well. Usu-
ally, prenatal MGD is requested in case of a positive
family history with respect to a severe, early-onset and
untreatable condition, leading to termination of affect-
ed pregnancies. However, in some conditions, prenatal
therapy can be offered. Normally, prenatal MGD is only
reasonable if the parental � mutation(s) of the disease
in question have been identified.
The increasing application of (invasive) PD changed the
perception of pregnancy by the parents and requires
cumulative decisions regarding the appropriate spec-
trum of diagnostics and the consequences in case
of conspicuous results. The increase of reproductive
choices is accompanied by psychosocial stress and
altered reproductive behavior. In particular, explanation
of risk figures as well as interpretation of false positive
and false negative test results is challenging. The condi-
tions and the consequences of PD should be discussed
with the parents prior to testing.
Preimplantation Genetic Diagnostics (PGD) involves
single-cell genetic analysis performed on blastomere

biopsy of embryos produced by in vitro fertiliza-
tion (IVF). Due to technical complexity and costs, the
procedure is restricted to a few specialized centers.
Although discussed controversially in ethical respects,
it has been successfully applied in pregnancies at risk
for severe monogenic disorders such as cystic fibrosis,
thalassemia and others (www.eshre.com).

Population-Based Screening

In the context of public health, population-based
screening for genetic predispositions is of particular
relevance. In Western societies, screening programs
offered to large groups are considered to be justified
only if therapeutic, prophylactic or reproductive conse-
quences will follow from the results. Population-based
approaches can be applied with two different inten-
tions: 1. Screening to identify unaffected (healthy) car-
rier couples of (early-onset) recessive disorders (� het-
erozygosity testing) to offer prenatal diagnostics (repro-
ductive population screening); 2. Screening to identi-
fy (as yet) healthy � mutation carriers for severe (late-
onset) monogenic diseases early in life so that preven-
tive strategies or treatment can be initiated before irre-
versible organ damage occurs (predictive testing). Pre-
dictive population screening offers the chance of iden-
tifying at-risk individuals in the absence of any con-
spicuous family history. Whether or not a screening
program is reasonable depends on several parameters,
such as the heterozygote frequency in the population,
the � penetrance of the mutations, the � predictive val-
ues, and the availability of a cost-effective, simple and
valid test method.
Several heterozygote (carrier) screening programs for
autosomal-recessive disorders have been successfully
implemented in populations with a high carrier fre-
quency: In some Mediterranean countries (Sardinia,
Cyprus), thalassemia carrier screening is offered to cou-
ples since the health care system has been unable to
guarantee appropriate therapy for the numerous affect-
ed individuals. In Israel, screening for population-spe-
cific severe metabolic disorders, such as Tay–Sachs dis-
ease, is widely accepted. The same is true for cys-
tic fibrosis carrier screening in the United States. To
date, the German Medical Association has refused
population-based heterozygote screening because of
several unsolved problems coming along with this pro-
cedure (see below).

http://www.eshre.com/
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The first and presumably most successful predictive
screening program to be introduced for genetic disease
is the newborn screening for some severe remediable
autosomal-recessive disorders such as phenylketonuria.
However, as with some other disorders (e. g. Tay–Sachs
disease), biochemical testing is still preferred because
it is more sensitive in case of mutational heterogeneity
and more cost-effective than MGD.
Hereditary hemochromatosis is a late-onset monogenic
disorder that serves as a particularly important mod-
el for preventive screening strategies relevant to pub-
lic health. Untreated, hemochromatosis results in the
accumulation of excess iron stores which lead to organ
damage and life threatening complications. Periodic
phlebotomy is a simple and effective preventive treat-
ment that normalizes life expectancy if started in time.
Thus, early identification of at-risk individuals through
genetic screening is considered a major chronic disease
prevention opportunity. However, epidemologic studies
indicate low penetrance even for the hot-spot mutation
in the HFE gene (low predictive value). Consequent-
ly, most of the individuals tested positive will be anx-
ious due the genetic information, but may never devel-
op any symptom of the disease. Especially due to this
uncertainty regarding penetrance as well as the limited
capacities for genetic counseling, universal population
screening has not been generally recommended, so far.
Other predictive, often only regionally introduced,
(newborn) screening programs include sickle cell dis-
ease, cystic fibrosis, Duchenne muscular dystrophy, or
α-1-antitrypsin deficiency. These approaches are aimed
to avoid unnecessary investigations and hospitalizations
through early diagnosis, as well as costs and parental
anxiety associated with having an ill but undiagnosed
child. Some of these conditions may hopefully be influ-
enced by early therapeutic or prophylactic intervention.
However, the context of population screening for genet-
ic disease is different from that of genetic counseling as
a response to pre-existing family concerns, which has
important ethical implications for professional practice
in this area. All recommendations relevant to heterozy-
gote, prenatal, or predictive testing in a family-based
setting are by far more difficult to realize in a popu-
lation screening program. Problems may arise partic-
ularly regarding appropriate information and counsel-
ing, informed consent, psychological support, and non-
directive decision making. Established screening pro-
grams are vulnerable to routinization possibly result-

ing in a directive or even actively promoted proce-
dure; thus, consent for entry into a screening program
is often not based on careful considerations. The rate of
uptake is critically dependent upon the way in which
testing is made available, and the influence of struc-
tural and social factors on individual decision making
about genetic tests is well known. Being identified as
a carrier may have potential benefits (ability to make
informed reproductive decisions, prophylactic therapy,
clear diagnosis) and disadvantages (emotional impact,
burden of future reproductive decisions, stigmatiza-
tion in personal relationships, effects on an individ-
ual’s sense of well-being and development). Against
this background the question as to which of these tests
should be made available as population screening must
be carefully balanced.
To date, genetic testing usually includes only one or
a few genes. However, the development and implemen-
tation of high-throughput technologies will allow com-
prehensive screening in the near future. From a techni-
cal point of view it is already possible to design assays
for the detection of all known human mutations respon-
sible for hundreds of diseases. Such methods can be
introduced as predictive or prenatal population screen-
ing. However, only some of the diagnoses will have pre-
ventive consequences. The obvious ethical concerns in
such scenarios have to be discussed.

Common Complex Disorders

In Western countries, most of the common disorders are
caused by a multifactorial (complex) etiology (Table 2),
i. e. they manifest by means of interactions between
genetic predispositions and environmental factors. Due
to their frequency and morbidity, the laborious treat-
ment and corresponding health-care costs, these dis-
orders are in the spotlight of preventive considera-
tions and are extraordinarily relevant to public health.
The search for underlying susceptibility � alleles (‘risk
genes’) has become one of the most active areas of
biomedical research.
The most common predisposing genetic variants are
� single nucleotide polymorphisms (SNPs). However,
only a statistical correlation exists between a certain
SNP (genetic variant) and the � phenotype. Usually,
each of the underlying variants of a complex disorder
is of low � penetrance, contributing only little to dis-
ease manifestation (relative risk 1–5-fold). Research in
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Genetic Testing, Table 2 Selected complex (multifactorial) disorders
and the corresponding genes, in which risk associated variants (SNPs)
have been described (not complete)

Complex Disease Risk Associated Genes

Obesity GAD2, POMC, ACDC, ADRA, LEP, UCP,
APOE, TGF-ß-1, ENPP1

Cardiovascular Disease F2, ITGB3, GNB3, ACE, PDE4D, GPIIIa,
MTHFR, AGT, AGTR1, ECE1, ADD1

Type II Diabetes Mellitus CAPN10, HNF4A, NEUROD1, GLUT,
IRS1, GPD2, TCF7L2

Asthma ADAM33, GPRA, PHF11, DPP10,
HNMT, AAA1

Crohn’s Disease CARD15/NOD2, SLC22A4, SLC22A5,
DLG5

Psoriasis CDSN, CMRF35H, RAPTOR, RUNX,
HLA-B, HLA-C, OCT3

Schizophrenia DAOA, NRG1, DTNBP1, SYN2, COMT

complex traits is challenged by the difficulty in identify-
ing susceptibility genes of modest effect, the large scale
of the required family studies, and the extensive interac-
tions between the different predisposing alleles at DNA,
RNA or protein level and with the outside environment.
Thus, our understanding of the genetic basis of com-
plex diseases is still in its infancy and use of the data
for prevention and treatment will require much more
time than previously thought. Although identification
of certain risk profiles in the future may contribute to
an individual risk calculation in addition to tradition-
al risk factors, to date, MGD in complex disorders is
not reasonable in routine clinical practice. Despite these
limitations, testing for SNP-based ‘risk profiles’ (e. g.
for osteoporosis, cardiovascular disease, ‘anti-aging’),
associated with the hope of specific preventive options,
is increasingly offered to the general public by commer-
cial laboratories, particularly via the Internet. This trend
should be seen very critically, as, apart from the lack
of indications and low or absent � predictive values of
these analyses, professional quality standards of risk
communication and counseling are often not guaran-
teed, leading to confusion, false reassurance or unnec-
essary anxiety.
One of the most promising fields is pharmacoge-
netics. Identification of genetic variants affecting the
metabolism and impact of certain drugs may explain
individual reactions and adverse effects. Although still
at the early stages of their application in routine clini-

cal practice, genotyping (� genotype) of relevant vari-
ants in pathways of drug metabolism may lead to an
individualized drug therapy and drug design, increas-
ing desired drug effects and avoiding complications.
For example, screening for an activity-decreasing allele
of the DPD gene is already recommended prior to
chemotherapy with 5-fluorouracil to avoid severe side
effects in carriers of the variant.

Conclusions and Perspective

MGD has increasing relevance for medical diagnos-
tics and the prediction of individual or population-
based disease risks. Virtually every patient undergo-
ing diagnosis or treatment in the coming decades will
be involved in some sort of molecular genetic proce-
dure. However, MGD differs from conventional clini-
cal laboratory analyses and genetic testing in other dis-
ease types (e. g. infectious diseases) in important ways.
Therefore, specialized knowledge of human genetics is
essential for appropriate interpretation and communi-
cation of results. A clear indication is required for any
genetic test. The psychosocial and ethical implications
of MGD vary substantially depending on the reason for
testing: In particular, prenatal and predictive diagnostic
procedures should be accompanied by genetic counsel-
ing as part of helping patients to understand and come
to terms with possible implications. To date, MGD
has limited clinical relevance for complex genetic dis-
orders, although rapidly increasing knowledge on the
underlying genetic factors and high-throughput, auto-
mated technologies (e. g. microarrays) allows ever more
comprehensive genetic analysis. However, as the tech-
nical aspects of DNA tests have become easier, their
interpretation becomes more complex and their limita-
tions must also be kept in mind. In the future, MGD will
not be restricted to medical genetics but will involve all
areas of medicine (genetic or molecular medicine) and
might play a major role in preventive strategies. The
associated ethical and psychosocial issues will be chal-
lenging and will require new ways of risk communica-
tion and counseling.

Cross-References

� Allele
� Deoxyribonucleic Acid (DNA)
� Genotype
� Heterogeneity



494 Genetic Variants

� Heterozygosity/Homozygosity
� Mutation
� Penetrance
� Phenotype
� Polymorphisms
� Predictive Value
� Single Nucleotide Polymorphism (SNP)
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Genetic Variants

� Polymorphisms

Gene Vector

� Vector

Genital Warts

� Condyloma

Genome

Definition

The complete set of hereditary information contained in
the DNA of an organism. This includes the full prima-
ry nucleotide sequence information for all the � chro-
mosomes, including introns, exons, coding, and non-
coding sequences.

Genomics

� Transcriptomics

Genotype

Synonyms

Genetic constitution

Definition

The genetic content at a given locus (unit of genet-
ic information). In diploid organisms like humans,
the genotype is the combination of the two � alle-
les of a certain gene or genomic/chromosomal position
(locus) in an individual. More generally, the genotype
describes the genetic constitution of an individual as
a whole.

Genuine

� Native

Geographic Information System
(GIS)

Definition

The geographic information system is a branch of
� health information system and � public health infor-
mation system developed for the capture, storage,

http://www.cdc.gov/genomics/training/perspectives/factshts/hemoscreen.htm/
http://www.cdc.gov/genomics/training/perspectives/factshts/hemoscreen.htm/
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manipulation, analysis, and visualization of geographic
data in public health. It provides analysis of spatial and
temporal relationships between disease and the popu-
lation. GIS software has been used in many ecologi-
cal studies of disease, such as assessment of childhood
leukemia in areas with different radon levels, clustering
of respiratory cancer cases in areas with a steel foundry,
and socioeconomic gradients in infant mortality. The
GIS is a very useful tool for public health planning and
surveillance purposes at local or national health depart-
ments.

Geomedicine

Synonyms

Medical geology

Definition

Geomedicine encompasses investigation of broader
relationships between the natural geologic environment
and the health or occurrence of disease in humans,
animals, and plants living in the environment. Defi-
ciency or anomalous distribution of trace elements is
manifested as health problems in the form of enzoot-
ic or/and endemic geochemical disease. Living organ-
isms that consume water and food grown in such areas
can acquire various forms of disorders. In the begin-
ning of the 20th century, only the importance of iron
was known; however, in the following 20 years, Cu, Zn
and Co were added as important trace elements. There
are numerous examples of geographic variations in dis-
ease occurrence that may arise from geologic factors.
The identification of a single significant geochemical
characteristic from the dozens that vary simultaneous-
ly is complicated as the presence or abundance of one
element modifies the effect of another.

Georemediation

Synonyms

Soil remediation; Soil cleanup

Definition

Remediation of soil uses principles of geology, physics,
chemistry, and biology to degrade, attenuate, isolate, or

remove soil contaminants in order to restore soil values
and functions. There are two main strategies for soil
remediation: in situ georemediation involves treating
the contaminated soil at the site, while ex situ involves
the removal of the contaminated material to be treated
elsewhere. Examples of particular procedures are soil
excavation and removal to a disposal site away from
sensitive ecosystem contact, aeration of soils at the con-
taminated site (with risk of air pollution), extraction
of groundwater or soil vapor with an active electrome-
chanical system, and containment of the soil contami-
nants (by capping or paving over in place). Combined
techniques used with bioremediation include landfarm-
ing, biostimulation, and bioaugmentation of soil biota
with available microflora. The process of georemedia-
tion can be monitored indirectly by measuring the Oxi-
dation Reduction Potential, or redox, in soil, together
with pH, temperature, oxygen content, electron accep-
tor/donor concentrations, and concentration of break-
down products (e. g. carbon dioxide).

Geriatric Chaplain

� Hospice Chaplains

Geriatrics

Synonyms

Geriatric medicine

Definition

Geriatrics is the branch of clinical medicine focusing
on health promotion among older people and the pre-
vention and treatment of disease and � disability in lat-
er life. Older people frequently have multiple co-mor-
bidities and their presentation of symptoms is often dif-
ferent than the reaction of younger people to the same
disease or condition.
Geriatricians are primary care physicians who are spe-
cially trained to detect and address the health concerns
and care needs of older adults. In addition to gen-
eral practitioners, professionals in the fields of nurs-
ing, social work, psychology, psychiatry, pharmacolo-
gy, and physical and occupational therapy, among oth-
ers, may specialize in geriatric care. Common areas
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of concern in geriatrics include: complications due to
co-morbidities and multiple medications, dementia and
memory loss, delirium, frailty, incontinence, falls, and
disabilities limiting the performance of activities of dai-
ly living.

German Measles

� Rubella

German Measles Immune Globulin

� Rubella-Vaccination, Passive

German Measles Immune Prophylaxis

� Rubella-Vaccination, Passive

Germs That Cause Malaria

� Plasmodia

Gerontology

Definition

Gerontology is a multi-disciplinary field encompass-
ing the scientific study of aging and the application of
knowledge in the design and implementation of pro-
grams that promote the well-being of older people.
Researchers in gerontology use the methods of biomed-
ical and social sciences to understand the biological,
psychological, and sociological phenomena associated
with old age in individuals and in populations. Geron-
tologists specialize in the study of aging within fields
including: biology, demography, epidemiology, health
services research and administration, nursing, psychol-
ogy, and sociology, among others. Applied gerontolo-
gists work directly with older persons in programs pro-
viding health and social services and engage in educa-
tion, communication, and advocacy with and on behalf
of the older population.
Note that gerontology, the study of aging, should be
differentiated from � geriatrics, the branch of clinical

medicine focusing specifically on the medical needs of
older people.

Gestation

� Pregnancy

Gestational Diabetes

Synonyms

Diabetes mellitus that begins during pregnancy

Definition

Gestational diabetes is defined as carbohydrate intol-
erance of variable severity with onset or first recogni-
tion during pregnancy. It can develop in overweight,
hyperinsulinemic, insulin-resistant women or in rela-
tively thin insulin-deficient women. Diabetes during
pregnancy increases fetal and maternal morbidity and
mortality. Women with gestational diabetes are at risk
of developing diabetes later in life. Without treat-
ment gestational diabetes is a risk factor for eclampsia,
fetal death (� intrauterine mortality), macrosomia, fetal
hypoglycemia, and the development of � obesity and
diabetes in childhood and adolescence. Gestational dia-
betes should be prevented by changes in diet, increases
in physical activity, and – if the foregoing are not suc-
cessful – insulin replacement therapy.

Giardiasis

Synonyms

Infection with Giardia lamblia

Cross-References

� Lambliasis
� Zoonotic and Parasitic Infections

Gingivitis

Definition

Gingiva is the fibrous investing tissue, covered by
epithelium, which immediately surrounds a tooth and
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is contiguous with its periodontal membrane and with
the mucosal tissues of the mouth. Gingivitis is a form
of � periodontal disease, an inflammation and infection
that destroys the tissues that support the teeth, includ-
ing the gingiva (gums), the periodontal ligaments, and
the tooth sockets (alveolar bone). Gingivitis is caused
by the long-term effects of plaque deposits. Plaque is
a biofilm that develops on the exposed portions of the
teeth, consisting of bacteria, mucus, and food debris.

Global Climate Change

� Climate Change

Global Health Policy

WOLFGANG BÖCKING1, DIANA TROJANUS2

1 Allianz SE Sustainability Program, München,
Germany

2 Forschungsverbund Public Health Sachsen-
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Definition

Global health policy refers to a concept of health policy
beyond national borders, thus being much broader than
traditional health policy assuring only national health.
The term “global” refers to the fact that health problems
are no longer coming only from one’s own country but
also across borders and that the common understand-
ing of the multiple health determinants has expand-
ed. Global health policy is calling for health strategies
that take the effects of globalization and global � deci-
sion making into account. Lee and Collin define global
health as an ”issue when the determinants circumvent,
undermine or are oblivious to the territorial boundaries
of states and thus beyond the capacity of individual
countries to address through domestic institutions.” In
this sense, global health policy addresses various glob-
al health risk by setting concrete � health targets that
are based on outcomes (e. g. child mortality rates) and
processes (e. g. initiatives to eliminate certain diseases).
The actors in global health policy are international orga-
nizations such as the United Nations, the World Health

Organization, a grouping of national governments (e. g.
European Union) following global health targets and
a number of private corporations, foundations and non-
governmental organizations with global reach.

Basis Characteristics

Development of the Notion of Global Health Policy

Global health policy is mainly concerned with health
risks that can be characterized as ‘global’. They include
traditional infectious diseases such as tuberculosis and
new emerging diseases with typically pandemic charac-
ter such as HIV/AIDS and avian flu as well as chronic
diseases which are traditionally of the wealthier soci-
eties but are slowly becoming also a burden for poor-
er countries. Other risks to health are environmental
factors such as pollution, natural disasters, economic
and social situation as well as war causing food inse-
curity and malnutrition, preventable morbidity and pre-
mature death. Especially the control of pandemic dis-
eases is a major concern among the global communi-
ty as all nations are vulnerable because of the poten-
tially large economic and social impact. As these dis-
eases may be aggravated by the constant increase of
cross-border flows of people, goods and services, glob-
al action in addition to existing national protection pro-
grams is needed to control such pandemic diseases. The
process of globalization is leading to the international-
ization of health risks and strengthens the interdepen-
dence between countries. Therefore, global health pol-
icy requires cooperation and coordination of ideas and
policy projects in order to protect and improve health as
a global public good.
There is a wide variety of interlocutors engaged in glob-
al health policy: The United Nations (UN), the World
Health Organization (WHO) as well as the World bank
are playing a vital role in defining global health pol-
icy goals and in financing and administering policies
to achieve these goals. But also international non-gov-
ernmental organizations (NGOs) as well as other pri-
vate corporations or donors are financing and realizing
health activities around the world.

Global Health Targets
of the World Health Organization (WHO)

Numerous governments in the Member States of the
WHO European Region and in OECD countries uti-
lize � health targets as an instrument and guidance
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for policy formulation and implementation. The WHO
launched a strategy in 1977 called “Health for All by
the Year 2000” to set global targets and to form a glob-
al vision of health amongst the member states. In May
1998, WHO adopted a resolution to continue global
efforts under the “New Global Health for All” poli-
cy and formulated 10 global health targets that can be
divided into three subgroups.
1. Four � health outcome targets concentrating on

health equity, survival, the reverse of the glob-
al trends of five major pandemics (tuberculosis,
HIV/AIDS, malaria, diseases related to tobacco, and
violence or trauma) and the elimination of certain
diseases before 2020.

2. Two targets on determinants of health: the improved
access to water, sanitation, food and shelter and mea-
sures to promote health enhancing lifestyles and
to weaken health damaging ones through a com-
bination of regulatory, educational, economic and
community-based programs.

3. Four targets on health policies and sustainable
health systems focusing on the implementation of
national “Health for All”-consistent policies, on the
improved access to health care, on the implementa-
tion of a global and national health information and
surveillance system and on research for health.

This framework is a guideline for all member states.
It has to be mentioned that member states implement
and adjust these targets according to their own econom-
ic and social situation. The degree to which a coun-
try has already developed its own health system plays
a major role in the relevance of the different goals stat-
ed by WHO.

Millennium Goals of the United Nations

In the year 2000, at the Millennium Summit the mem-
ber states of the United Nations adopted the UN Mil-
lennium Declaration, committing their nations to a new
global partnership to reduce extreme poverty and set-
ting out a series of time-bound targets, with a dead-
line of 2015, that have become known as the eight Mil-
lennium Development Goals. Five of them are directly
linked to global health:
• Eradicate extreme poverty and hunger
• Reduce child mortality
• Improve maternal health
• Combat HIV/AIDS, malaria and other diseases
• Ensure environmental sustainability

On the basis of these goals, the UN publishes every year
a report summarizing global action that has been taken
in order to achieve these goals.

Opportunities and Risks of Global Health Policy

Because of the numerous actors in global health policy
there are on the one hand a multitude of opportunities
to realize global health goals, but on the other hand,
there are many risks or problems inherent to such an
undefined policy approach.
Key success factors for a large-scale health policy are
clearly the following:
• Leadership: Political leadership on a national and

international level is crucial to the achievement of
global health policy goals not only in the poorer but
also in the richer countries.

• Science: Scientific tools are needed to effectively
treat and prevent diseases on the best available cost
basis.

• Money: Sufficient sums of money over a long period
of time are the basis to realize global health policy
measures.

• Implementation: Good management of the policy
programs as well as evaluation of programs on the
ground necessary to use resources efficiently with
regard to the results.

On the basis of the stated success factors, there are two
main questions surrounding the effectiveness of global
health policy:
1 Does the global community have the right insti-

tutions and systems to effectively achieve global
health goals?

2 How can the private sector be more effectively
engaged?

With respect to the role of research in global health
it is estimated that less than 10% of research funds
are spent on the diseases that account for 90% of the
global burden of disease. Furthermore, research should
always be an important part of the policy process pro-
viding evidence, laying out options for policy problems
and measuring the effects of decisions. Unfortunately,
policy � decision making is often independent from
research.
Since 2000, there is a considerable rise in the alloca-
tion of financial resources toward global health with
the emergence of new private foundations and pro-
grams spending money for specific diseases. Neverthe-
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less, the results are still disappointing as donors often
fund projects on the basis of effort and not on the basis
of results.
To sum up, global health policy making is complicat-
ed because of the proliferation of actors and institutions
whose respective functions and purposes are both high-
ly varied and often unstable. They operate in a confused
and often contested domain. Some actors are present ‘in
the field’ and while others will act temporarily on one
specific issue. There is definitely a lack of relationship
and cooperation with each other.

Example: Global Health Activities
in the European Union

Europe’s contribution to global health policy has been
emphasized at the European Health Forum in October
2004 “Global Health, Global Healing”. European Foun-
dations working with the European Foundation Cen-
tre (EFC) have taken a range of initiatives with inter-
national and academic organizations attributing 5% of
their spending outside Europe on global and develop-
ment issues concerned by the UN Millennium Develop-
ment Goals. The main strategic issues relating to global
health are the following:
• Health and foreign policy: Europe’s major role in

preventing conflicts and assisting in post-war situ-
ations has to be strengthened.

• Health and sustainable development: Environmen-
tal changes as well as demographic changes in the
European society need the collaboration of all actors
which could be guided by the EFC.

• Health and economics: As global health issues such
as pandemics could substantially affect the econom-
ic situation of the countries, the impact of industrial
and research policy on health has to be assessed and
clarified.

• Health and governance: The challenge of global
health policy is to bridge the gap between the aspira-
tions of the numerous actors and donors in this field
and the actual results. The European Union could
play an important role in the architecture of effective
health governance.

Cross-References

� Decision Making
� Health Outcomes
� Health Targets
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Globalization

Synonyms

Increasing worldwide interdependence

Definition

Globalization is the process of increasing interconnec-
tions and linkages, within societies and across geo-
graphic areas, due to improved communication and
expanded world trade. It limits the differentiation
wrought by human cultural evolution, and homogenizes
health practices, diets and lifestyles.
Globalization means an intensification of the process-
es of interaction involving institutional, social, politi-
cal and economic dimensions that became a pervasive
force for change in the last 2 decades of the 20th cen-
tury. Social and institutional dimensions include the
spread of education, literacy, scientific and technical
expertise, democratic practice, civil and human rights,
spread by free and open media and by capacity build-
ing in low-income countries. Economic and political
dimensions of globalization include improvements for
all society through privatization, de-regulation, flexible

http://www.ahpi.health.usyd.edu.au/pdfs/events2006/jwo301106.pdf
http://www.ahpi.health.usyd.edu.au/pdfs/events2006/jwo301106.pdf
http://www.jhsph.edu/publichealthnews/articles/2007/levine_amc.html
http://www.jhsph.edu/publichealthnews/articles/2007/levine_amc.html
http://www.un.org/millenniumgoals/
http://www.un.org/millenniumgoals/


500 Global Solar UV Index

labor marker, and free trade. However, these dimen-
sions of globalization have a mixed impact on social
well-being and population health; beneficial in indus-
trialized countries, but producing enormous inequalities
across the world in developing countries and often with-
in each country.
Globalization is the process of increasing economic,
political, and social interdependence, and global inte-
gration, that occur as capital, traded goods, people, con-
cepts, images, ideas, and values diffuse across nation-
al boundaries. The benefits of globalization include the
expansion of global markets, international savings, and
technology transfers to many countries, which corre-
sponds with increased human development, and sup-
ports the physical infrastructure, and microeconomic
and macroeconomic policies. The effects of globaliza-
tion on health are not easily predictable because they
are mediated by income growth and distribution, eco-
nomic instability, availability of health and social ser-
vices, health policies, etc. For example, many African
and Asian countries still have a high infant mortali-
ty rate (a key indicator of overall health), despite the
implementation of highly efficient public health activi-
ties (e. g. vaccination programs).

Global Solar UV Index

� UV Index

Global Trade in Health Services

Definition

The impact of globalization on � health services man-
ifests in global trade in health services. It includes
global cross-border delivery of health services, espe-
cially through electronic communication (� telehealth);
movement of health professionals for the best edu-
cation, employment or career opportunities; and the
movement of patients from one country to another in
order to get health services of the highest quality. The
trade in health services is regulated by the General
Agreement on Trade in Services (GATS), constituted by
the World Trade Organization. The expected long-term
consequence of these trends is improvement of � health
systems. This will be a result of the flow of financial
resources, changes in health determinants and disease

priorities, reorientation of health policies, and overall
performance of health systems.

Global Warming

Synonyms

Greenhouse effect

Definition

The greenhouse effect is the process in which the ab-
sorption of infrared radiation by an atmosphere warms
a planet. The effect occurs naturally to keep Earth’s
surface warm. However, the anthropogenic greenhouse
effect results from gases, especially CO2 emitted from
human activities – such as fossil fuel burning, cement
production and tropical deforestation. Elevated CO2

levels increase global mean temperature by absorb-
ing infrared radiation in the troposphere. Other green-
house gases are methane, water vapor, ozone, nitrous
oxide and halocarbons. The consequences of green-
house effect are the increase of global temperature on
the Earth, increase of sea levels; the melting of snow
and ice layers on the North Pole, temperature abnormal-
ities in the Pacific Ocean, resulting in El Niño events.
Adverse consequences on agriculture, ecosystems and
human health are expected. This in conclusion the
greenhouse effect is the Absorption of infrared radia-
tion emitted by the Earth’s surface by the � greenhouse
gases in the atmosphere, trapping the heat within the
surface-troposphere system and warming the Earth’s
surface.

Cross-References

� Greenhouse Effect
� Prospects for the Future

GNP (Gross National Product)

Synonyms

Gross National Income (GNI)

Definition

Indicators of national income and output are used in
economics to estimate the value of goods and services
produced in a political national economy. The GNP as
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such is an indicator for the impact of the net product
of a country and it is often used as a measurement to
assess people’s welfare. It is calculated according to the
so-called national (domestic) concept. The GNP is the
sum of the value of the income of all nationals during
a specific period (1 year) drawn from work (employ-
ee’s salary) and capital (company and assets’ income)
plus production and import fees, minus financial aids.
Thus, the GNP is – within the economical overall calcu-
lation – an indicator expressed in money for the income
of the nationals of a political national economy.
The relationship between Gross National Product
(GNP) and Gross Domestic Product (GDP) – the indi-
cator for the economic performance of a country – is as
follows:

GNP = GDP + foreign income of nationals
– domestic income of foreigners.

Goitre

Synonyms

Struma; Thyreomegaly

Definition

Goitre is defined as enlargement of the thyrod gland that
may be associated with changed function of the thyroid
that can result from under-production or over-produc-
tion of hormone or from a deficiency of iodine in the
diet.

Gold Standard

Definition

We can calculate the sensitivity and specificity of
� screening tests only by comparing the results
obtained by the screening test with results derived from
some gold standard. A gold standard is an external
source of truth regarding the disease status of each indi-
vidual in the population. Sometimes this truth may be
the result of another test that has been in use, which is
very often a more invasive test (tissue biopsy, or cardiac
catheterization). If the results from the screening test
are the same as the results from the gold standard then
the screening test would be 100% sensitive and 100%
specific.

Good Agricultural Practices (GAP)

Definition

Good Agricultural Practices are applied on farms and
they define elements for development of good man-
agement practices in production of fruit and vegeta-
bles. These practices are approved by major retailers
and regulators worldwide. Farmers should be able to:
maintain the consumers’ trust in and expectations about
the safety and quality of food, minimize undesirable
effects on the environment whilst preserving nature and
wildlife, reduce use of fertilizers, enhance the efficient
use of natural resources, and have a responsible attitude
towards health and safety of workers. GAP respects the
preventative approach to � food safety and helps main-
tain the required traits of raw material. GAP is a volun-
tary standard but it is being more and more accepted by
regulators. Together with standards in food production
it helps maintain the required level of food safety.

Good Clinical Practice (GCP)

Definition

Good clinical practice, when applied to pharmaceutical
clinical trials, defines the most desirable way of running
trials. Like good manufacturing practice (GMP, defines
state of the art production of pharmaceuticals, con-
ceived by the Pharmaceutical Inspection Convention
and Pharmaceutical Inspection Co-operation Scheme
[PIC/S]) and good laboratory practice (GLP, defines
state of the art preclinical and analytical testing of phar-
maceuticals, implemented by the Organization for Eco-
nomic Co-operation and Development [OECD]), it reg-
ulates the general principles of developing and/or han-
dling pharmaceuticals in any scientific area of interest.
All these systems are regulated or handled by interna-
tional organizations thereby providing a global frame-
work for developing new pharmaceuticals.

Good Hygienic Practice

� Standard Sanitary Operating Procedures (SSOP)
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Good Manufacturing Practices (GMP)

Definition

Good Manufacturing Practices describe methods,
equipment, facilities, and controls for producing pro-
cessed food. As the minimum sanitary and process-
ing requirements for producing safe and wholesome
food, they are an important part of regulatory con-
trol over the safety of the food supply. Many of the
microbiological � food safety problems can potentially
be addressed through GMPs such as: proper employee
hygiene, adequate training, and effective cleaning and
sanitizing of the manufacturing equipment and environ-
ment. Rules for construction and maintenance of facil-
ities and equipment, handling of water to be used in
food production, storing of food, additives, cleansing
utensils and materials are addressed through GMP prac-
tices. Chemical food safety problems are addressed by
following good manufacturing practices, such as pest
control and proper storage and use of chemicals.

Goodness of Fit Test

Definition

A goodness of fit test is a statistical test to determine
whether there is a significant difference between the
observed frequency distribution and a theoretical prob-
ability distribution (such as normal, binomial, poisson,
etc.) that is hypothesized to describe the observed distri-
bution. Various goodness-of-fit summary statistics can
be computed for continuous and categorical dependent
variables. Goodness of fit statistics for regression prob-
lems (for continuous variables) include mean square
error, mean absolute error, mean relative squared error,
and Pearson product moment correlation. Goodness of
fit statistics for classification problems (for categorical
variables) include Pearson Chi-square, G-square (maxi-
mum likelihood Chi-square), and Percent disagreement
(misclassification rate).

Governmental Health Care

� Publicly-Financed Health Systems

Governmental Regulations

Synonyms

Collaborative initiatives; Cross-sector reallocation

Definition

Planning, funding, or service delivery strategies that
engage key stakeholders across a range of governmental
and private sectors. These efforts are often initiated to
bridge the operations of distinct policy sectors whose
actions have consequences for shared social goals –
such as health maximization. These efforts may focus
on linking units within the health care sector, linking
the health care sector with other social service sectors,
and/or linking seemingly unrelated policy sectors such
as agriculture, education, fisheries and tourism.

Government Liability

� State Liability

Granuloma Inguinale

Synonyms

Donavanosis; Granuloma venereum

Definition

Granuloma inguinale, which can be found in tropi-
cal and subtropical regions, is caused by Calymmato-
bacterium granulomatosis. The incubation period lasts
1–12 weeks. The disease is characterized by small,
painless nodules, which appear in the genital region.
During the course of the disease these nodules ulcer-
ate and slowly enlarge. A hematogenic spreading of
the germs into the liver and the bones is possible. To
avoid larger destruction of tissue, antibiotic therapy
should be introduced quickly. The duration of treatment
should be three weeks. Trimethoprim-sulfamethoxa-
zole, azithromycin, erythromycin, gyrase inhibitors or
doxycycline are effective drugs.
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Graphical Representation

Definition

A graphical representation is a visual display of data
and statistical results. It is often more effective than
presenting data in tabular form. There are many differ-
ent types of graphical representation and which is used
depends on the nature of the data and the type of sta-
tistical results. An appropriate graphical representation
of category frequencies is a pie chart, where each slice
represent a different category and slice angles are pro-
portional to the frequencies of the categories. Another
graphical method used for category frequencies is a bar
chart, where each bar represents a different category
and the heights of the bars are proportional to the fre-
quencies of the categories. Suitable graphical represen-
tation of frequency distribution of discrete quantitative
data is also a bar chart, while for frequency distribu-
tion of continuous quantitative data convenient graphs
are a histogram, frequency polygon, and/or stem-and-
leaf plot. Suitable graphical representation of relation-
ships between two variables is a scatter diagram (scat-
terplot). Other frequently used types of graphical rep-
resentation are (a) line graphs for longitudinal data,
(b) survival plots for cumulative probability of survival
over time, (c) error bar for displaying central tenden-
cy, mean or median, and variability such as quartiles,
standard errors or standard deviations, and (d) box-and-
whisker plot for displaying minimal and maximal val-
ues, interquartile range and median.

Cross-References

� Descriptive Statistics

Gravidity

Synonyms

Gravidness; Pregnancy

Definition

Gravidity represents the number of pregnancies a wom-
an has had whether or not they produce a � live birth.

Gravidness

� Gravidity

Greenhouse Effect

Synonyms

Global warming

Definition

The greenhouse effect is a term for the chain of events
caused mainly by the accumulation of certain gas-
es (greenhouse gases) in the low atmosphere (tropo-
sphere). Permanent increases in the concentration of
these gases in the atmosphere may be responsible for
the remarkable changes of climate on Earth (� cli-
mate and microclimate). Greenhouse gases influence
the ways that temperature is balanced on Earth and,
due to increased absorption of radiation in the infrared
spectrum, air temperature increases as it would inside
a greenhouse. This means that these gases trap the
infrared radiation, or heat, which is given off by the
Earth’s surface after receiving it from the sun, inside
the troposphere. If humans continue to increase the
concentration of these gases in the atmosphere it will
inevitably lead to global warming of our planet to a dan-
gerous degree as a final consequence of that process.
Major gases responsible for global warming are car-
bon dioxide and methane, which are released into the
troposphere by the burning of fossil fuels and farm-
ing practices, respectively. Besides water vapor, other
greenhouse gases are nitrous oxides (NOx), chlorofluo-
rocarbones (CFC-11 and CFC-12), methyl chloroform,
carbon tetrachloride, ozone, and even carbon monox-
ide. The main effects of greenhouse gas accumulation
on the climate are as follows:
a) Increased mean air temperature, especially at high

latitudes and near the poles,
b) Extreme weather disturbances – e. g. floods,
c) Increased air pollution in large human settlements

(as a feedback effect), although the greenhouse
effect is also a consequence of air pollution,

d) Increased annual global rainfall,
e) Increased incidence of vector borne diseases –

malaria, leishmaniasis, tick-borne encephalitis,
Lyme disease, and even dengue,
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f) Seasonal changes – short cold seasons and long
warm ones,

g) Unequal changes in plant growth – weeds may
increase their growth but crops may not,

h) Thermal expansion of the oceans, and possible polar
ice cover melting, leading to a substantial rise in sea
level, and

i) Various adverse effects, unpredictable at present, on
the whole society.

Possible adverse effects on human health are also diffi-
cult to predict but, unquestionably, urban thermal stress
would claim many lives (Recently, an increased inci-
dence of heat-related deaths have been registered in
London, Belgium and Athens). Among several possi-
ble ways of dealing with the problem, the most obvi-
ous way is reducing the production of greenhouse gas-
es, which means reducing the rate at which fossil fuels
are burnt.

Cross-References

� Prospects for the Future

Greenhouse Gases

Definition

Gaseous constituents of the atmosphere that absorb and
emit infrared radiation, responsible for the � green-
house effect. The primary greenhouse gases are: water
vapor, carbon dioxide, methane, nitrous oxide, and
ozone.

Grippe

� Influenza and Avian Influenza

Gross Domestic Product

Synonyms

GDP

Definition

Gross domestic product is the total market value of all
the goods and services produced within a country dur-
ing a specified period of time.

Gross National Income (GNI)

� GNP (Gross National Product)

Gross Reproduction Rate (GRR)

Definition

Gross reproduction rate (GRR) is the average number
of daughters that would be born to a woman during
her lifetime if she passed through her child-bearing
years conforming to the � age-specific fertility rates
(ASFR) of a given year. GRR is measured exactly like
TFR except that it counts only daughters and measures
“reproduction” – a woman reproducing herself in the
next generation by having a daughter. Like TFR, GRR
assumes that the hypothetical cohort of women passes
from birth through their reproductive life without expe-
riencing mortality. This assumption is satisfactory when
one wants to compare levels of � fertility and/or gross
reproduction across populations and over time. Howev-
er, for a more realistic assessment of the reproductive
potential of a population, taking into account mortali-
ty, one needs to calculate the � net reproduction rate
(NRR) (� total fertility rate (TFR)).

Ground Water

Definition

Groundwater is freshwater, which can be found in nat-
ural cavities below the ground surface (in soil pore
spaces and in fractures of geologic formations). It
results from seeping precipitations (rain, snow water).
The different layers of soil, through which the water
passes, work as a filter system. When pollution is not
too severe, this natural filter makes the groundwater
free from harmful substances and pathogenic germs.
Groundwater is a part of the water circulation; it occurs
as springs, ponds or other surface waters. More than
80% of the drinking water comes from groundwater.
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Group of Chronic Diseases
with Hyperglycemia

� Diabetes mellitus

Grouper Software

Definition

Grouper software is an information technology soft-
ware that is used to group medical records for inpatient
care into � diagnosis related groups (DRGs). The soft-
ware needs health professionals to enter basic informa-
tion on the diagnoses, therapeutic procedures, age, sex
and the presence of � co-morbidities to determine auto-
matically the relevant DRGs.

Group Identity

� Social Identity

Growth Factor

Definition

Growth factor is a substance that stimulates and regu-
lates the growth, division, organization, maturation and
maintenance of cells and tissues.

Guidance Sheets

� Risk Management and Communication

Guidelines

Definition

Guidelines are published as an official document which
gives an evidence based orientation on how to act in
a specific situation. It is used to make actions more pre-
dictable and to assure a certain quality standard. Guide-
lines change according to new knowledge and best evi-
dence and they are not compulsory.

Guilt

� Criminal Responsibility

Guinea Worm Infection

Synonyms

Dracunculiasis; Medina worm infection; Serpent worm
infection; Dragon worm infection

Cross-References

� Water Quality and Waterborne Infectious Diseases
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Synonyms

Hazard analysis and critical control point (HACCP)

Definition

Microbiological, chemical and physical deficiencies in
the fabrication, processing and distribution of food are
ascertained and dangers are minimized in advance.
Therefore, operating procedures have to be analyzed
and documented. Thereby the delivery of food to the
consumer is more transparent. To achieve � food safe-
ty, the EU order (no. 852/2004) declares that all partic-
ipants who are involved in food fabrication but also in
processing and trade are obligated to self-control.

Haematopoietic Stem Cells

� Hematopoietic Stem Cells

Haemophilus influenza B (Hib)
Vaccination

Synonyms

Haemophilus influenza B immunization

Definition

The � vaccine against Hib was introduced in 1974
in Finland and the United States, and its effectiveness
was improved over the following years. In the Federal
Republic of Germany, the Hib vaccine has been autho-
rized since 1990. Its rate of protection (90%) and its

tolerance are good. From the third month of age, immu-
nization is generally implemented three times as part
of the 6-fold vaccination, or twice when no pertussis
component is involved, at intervals of at least 4 weeks,
followed by a further vaccination after 4–12 months.
When vaccination begins after the first year of life,
a single inoculation is sufficient to achieve an adequate
immune response. Depending on the vaccine adminis-
tered, the line is drawn between 14 and 18 months of
age. Contraindications for the Hib vaccine are acute ill-
ness with fever, and a known severe allergic reaction to
components of the vaccines or the carrier protein.

Haemopoietic Stem Cells

� Hematopoietic Stem Cells

Hallucination

Definition

Seeing objects or persons (i. e., visual hallucinations)
or hearing voices (i. e. auditory hallucinations) when
nothing or nobody is actually there.

Hamlet

Synonyms

Village; Small settlement

Definition

Hamlet is defined as a community of people smaller
than a village. It may also refer to a settlement smaller
than a town.



508 Hand Hygiene

Hand Hygiene

Definition

Hand hygiene is the most important and basic means of
reducing the spread of infections in healthcare settings.
Hand hygiene is a general term that applies to hand
washing (with plain soap and water), antiseptic hand
washing (with water and soap or other detergents con-
taining an antiseptic agent), application of an alcohol-
based hand rub (alcohol-containing preparation applied
to the hands to reduce the number of viable microorgan-
isms), or surgical hand hygiene/antisepsis (an antiseptic
hand wash or antiseptic hand rub undertaken by sur-
gical personnel preoperatively). When healthcare per-
sonnel have hands that are visibly dirty, contaminat-
ed, or soiled, they should wash with soap and water.
Hand rubs should be used when hands are not visibly
soiled, to reduce bacterial counts. Hand hygiene is indi-
cated before patient contact, and when donning gloves
for the insertion of catheters or other invasive devices
that do not require surgery. Hand hygiene is also indi-
cated after any activity or contact that contaminates the
hands, including following the removal of gloves.

Handicap

Definition

A handicap is a disadvantage for a given individual,
resulting from an impairment or disability, that limits or
prevents the fulfillment of a role that is normal, depend-
ing on age, sex, social and cultural factors, for that indi-
vidual.

Cross-References

� Disability
� Impairment and Disability

Hand Surgery

Definition

Hand surgery is the field of medicine that consists of the
investigation, preservation, and restoration by medical,
surgical, and rehabilitative means of all structures of the

upper extremity directly affecting the form and function
of the hand and wrist.

Hansen’s Disease

� Leprosy

Hanta Fever

Synonyms

Hemorrhagic fever with renal syndrome (HFRS);
Nephropathia epidemica (NE); Korean hemorrhagic
fever (KHF)

Definition

Hantaviruses are found in rodents, especially in mice
and rats. The infection can be transmitted by breath-
ing in contagious particles of feces or by ingestion of
contaminated foodstuff. Hantavirus infections appear
in Europe, Asia, Africa, North and South America,
with the courses of the infection often being milder in
Europe. One third of the infections are asymptomat-
ic but in 20–30% a severe form has to be expected,
with renal failure, shock and possible death. A vaccine
is not available. The most important prophylactic mea-
sures are compliance to hygienic rules concerning food
(� food safety and fecal-orally transmitted diseases)
and the avoidance of contact with rodents.

Haplotype

Definition

A certain combination of � alleles at a given set of
linked genes.

Haplotype Structure

Definition

Haplotype refers to a set of � alleles that are co-prop-
agated, whether in an entire haploid � genome or in
a designated segment of that genome (such as a par-
ticular region of a chromatid). The independent seg-
regation of � chromosomes together with recombi-
nation between sister chromatids during meiosis will
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tend to randomize the arrangement of alleles within the
genome. Within a population the non random associa-
tion of alleles at two or more loci is referred to as link-
age disequilibrium and is measured by the indices D,
D’ and r2.

Hard Tooth Structure

� Hard Tooth Tissue

Hard Tooth Tissue

Synonyms

Hard tooth structure

Definition

Hard tooth tissue comprises the firm substances of
the tooth, including dental enamel, dentin, and tooth
cement.

Harmful Substance Use

� Substance Abuse

Harmful Use

Definition

A pattern of psychoactive substance use that is causing
damage to health. The damage may be physical (as in
cases of hepatitis from the self-administration of inject-
ed psychoactive substances) or mental (e. g. episodes of
depressive disorder secondary to heavy consumption of
alcohol). Harmful use and abuse of substances are con-
ceptualized as potential precursors for dependence.

Harmful Use (of Drugs)

� Drug Abuse

Harm Principle

Definition

The harm principle states that one person’s freedom
should not result in another person’s harm (see the “On
Liberty” by John Stuart Mill). It has been followed
by institutions as an � ethical principle when applying
measures which have overruled the individual � auton-
omy and freedom in the name of the common good.

Harvest Bug

� Chiggers (Burrowing Fleas)

Harvest Mite

� Chiggers (Burrowing Fleas)

Hazard

� Source of Potential Harm

Hazard Analysis and Critical Control
Points (HACCP)

Definition

The HACCP is a science based and systematic system
which identifies specific hazards and measures for their
control to ensure the safety of food production and pro-
cessing. It is used also in catering and retailing. HAC-
CP is a tool to assess hazards and establish control sys-
tems that focus on prevention rather than relying mainly
on end-product testing. Any HACCP system is capable
of accommodating change such as advances in equip-
ment design, processing procedures or technological
developments. HACCP can be applied throughout the
food chain. The application of HACCP systems can aid
inspection by regulatory authorities and promote inter-
national trade by increasing confidence in � food safe-
ty.

Cross-References

� HACCP-Concept
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Hazard Identification

Definition

Hazard identification evaluates the weight of evidence
for adverse effects in humans based on assessment of
all available data on health impact and mode of action.
It aims to determine the probability that an individu-
al receiving a specific dose of the contaminant (chemi-
cal, � radiation, � noise, etc.) will develop an adverse
effect. This is done, for chemical hazards, by drawing
from the results of toxicology, epidemiology and ani-
mal studies. For other kinds of � hazard, engineering
or other disciplines are involved. Hazard identification
is a first step in the � risk assessment procedure.

Hazard Information

� Risk Management and Communication

Hazard Management

� Risk Management and Communication

Hazardous Use (of Drugs)

� Drug Abuse

Hazard Preparedness

� Emergency Preparedness

Hazard Ratio

Definition

The hazard ratio is an estimate of the ratio of the hazard
rate in the treated versus the control group or between
two differently treated groups. In a clinical trial where
disease resolution is the endpoint, the hazard ratio indi-

cates the relative likelihood of disease resolution in
treated versus control subjects at any given point in
time. The hazard ratio, which is derived from the Cox
proportional hazards model, provides a statistical test
of treatment efficacy and an estimate of relative risk of
� events of interest to clinicians. The hazard ratio may
be used for purposes of statistical hypothesis testing and
as one indication of amount of benefit (an increase in
the odds of healing), but other measures must also be
applied to understand the full importance of the study.

Hazard Reduction

� Risk Management and Communication

Hazards

Synonyms

Source of potential harm

Definition

Hazards are biological, chemical or physical agents in,
or condition of, food with the potential to cause an
adverse health effect. Hazard analysis is the process of
collecting and evaluating information on hazards and
conditions leading to their presence to decide which are
significant for � food safety and therefore should be
addressed in the HACCP plan. Hazards should be min-
imized to the lowest possible level by the introduction
of preventive measures which are applied at a number
of control points. Control points which are the most
important for the control of hazards and where haz-
ards should be eliminated or lowered as much as pos-
sible are called Critical Control Points (� hazard anal-
ysis and critical control points (HACCP)). Preventive
actions taken at critical control points must be docu-
mented as they form part of the documentation of the
HACCP system.

Hazards, Natural
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Synonyms

Risk of natural disasters

Definition

Natural hazard – the possibility of occurrence of a po-
tentially damaging natural event.

Basic Characteristics

There are a set of fundamental notions germane to nat-
ural hazard, risk, and disaster. Natural hazards can be
defined as the possibility of occurrence of a potentially
damaging natural event in a given area. Often, the above
definition is rendered more quantitative by interpreting
the possibility as a probability, or chance of occurrence,
of a damaging event within a specified period of time,
which can be expressed in per cent. The notion of risk
contains the above concept of hazard and the notion
of loss/damage/harm to human health (� human health
aspects of disasters), property, or the environment. Nat-
ural disasters are consequences of a combination of nat-
ural hazards and human damage potential and vulner-
ability (� vulnerability concerns); an earthquake over
a desert does not result in a natural disaster because the
damage potential is not present.
Natural disasters are determined by the presence of
destructive element (e. g. volcanic lava, earthquake
force, fire, snow, mud, cold, strong wind, abundant
water, or lack of needed water) in vulnerable places
with high damage potential. Since the dawn of civiliza-
tion, natural disasters have jeopardized people and their
settlements.
There are several generating mechanisms of natural dis-
asters, such as earthquake, volcano eruption, tsunami,
storm, flood, drought, wild fire, landslide, avalanche,
extreme heat wave, cold winter weather, blizzard, and
meteorite fall. The probability of occurrence of a severe
disaster in each of these categories depends on the geo-
graphical location.
Disasters are getting more frequent in the more over-
populated world, with busy traffic. In many areas of
the world, natural disasters have recently become more
destructive, causing material damage of tens of billions

of Euros as well as human damage of tens of thousands
of fatalities, annually. In particular, catastrophic weath-
er events have exhibited a rapid upward trend: the aver-
age annual material damage, in inflation-adjusted mon-
etary units, increased tenfold between the 1950s and the
1990s. A large proportion of the human population is
exposed to a traumatic disaster in their lifetime.
Material damage, caused by natural disasters, has been
increasing with time for a number of reasons, especial-
ly due to increasing � exposure. For instance, humans
have been massively encroaching flood-endangered
areas, developing floodplains and coasts, and increasing
damage potential by accumulation of population and
wealth in flood-prone areas. High vulnerability to flood-
ing accompanies urban squatting. Furthermore, urban-
ization has adversely influenced the flood hazard in
many watersheds. Increase in the amount of imper-
vious areas (roofs, yards, roads, pavements, parking
lots, etc), reduction of storage, e. g. by the loss of nat-
ural inundation areas (lakes, wetlands, flood plains),
deforestation, and regulation of watercourses result in
faster and higher maximum river flow (water level)
generated by intensive precipitation. Nowadays, less
extreme rain (compared with the past) is needed to lead
to a serious flooding disaster. In mountainous areas,
development extends to hilly slopes, which are endan-
gered by landslide and debris flows triggered by intense
rains.
There have been many large natural disasters that have
caused immense human and economic damage. Nearly
every week, natural disasters occurring somewhere in
the “global village” are reported by the media.
Many people have died of hunger caused by drought-
and flood-related famines. For example, during and
after the 1931 floods in China, the death toll was
up to 3.7 million according to some sources (con-
flicting estimates). Hundreds of thousands of fatalities
have been caused by cyclones (e. g. in the Bay of Ben-
gal), tsunamis, and earthquakes. About 500,000 people
drowned (and 100,000 went missing) during a coastal
storm surge caused by the Bhola cyclone in East
Pakistan and Bangladesh in November 1970, while an-
other cyclone killed nearly 140,000 in Bangladesh in
April 1991.
The tsunami disaster in December 2004, triggered by an
earthquake (Richter magnitude 9.0 to 9.3) in the seabed
off the Indonesian island of Sumatra, was unique in
encompassing a very large area from Indonesia to
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Africa, including numerous resorts packed with for-
eign Christmas holiday tourists. The number of dead
and missing is evaluated as about 230,000, while the
number of displaced was nearly 1.7 million. The height
of the tsunami waves reached 30 meters. The furthest
recorded tsunami-caused death occurred in Port Elisa-
beth (South Africa), i. e. 8000 km away from the epi-
center.
The Great Kantō earthquake devastated Tokyo (Japan)
in September 1923, killing 100,000–150,000 people.
A more recent Tangshan earthquake in China (July
1976) caused a death toll of over 240,000. On 1 Novem-
ber 1755, an earthquake cum resultant fires devastated
Lisbon, causing 15,000–40,000 fatalities.
Heat wave events are associated with marked short-
term increases in mortality. In August 2003, a heat wave
in Western and Central Europe caused between 27,000
and 40,000 excess deaths, while the death toll of a heat
wave in the summer of 1980 in the United States (US)
was between 1250 and 10,000.
Tens of thousands of people have been killed by sin-
gle volcanic eruptions, such as the Nevado del Ruiz
volcano in Armero, Colombia (November, 1985), with
a death toll of 23,000–25,000. A large number of fatal-
ities have been caused by landslides (e. g., 20,000 were
killed in Peru in 1970), avalanches (10,000 fatalities in
Tirol, Austria, in 1916), and blizzards, with over 300
people killed in one day in November 1950 in the East-
ern US.
Disaster events that cause the highest economic loss-
es are not necessarily the main killers. The most costly
disaster ever was Hurricane Katrina in the US (August
2005), with – according to some estimates – up to 300
billion US $ in direct damage and 1 trillion US $ in total
(i. e. including indirect) damage. Estimates of the death
toll vary between 1,600 and 5,000 people. The materi-
al damage of the Kobe earthquake (Japan) in January
1995 was about 100 billion US $ (with over 5000 lives
lost), while the material damage tag of the 1998 floods
in China exceeded 30 billion US $ (and over 3600 fatal-
ities).
According to some definitions, epidemics also belong
to the category of natural disasters. It is estimated that in
the 14th century, pests and famine killed 75 million peo-
ple in Europe. In 1918–1919, the (pandemic) epidemic
of Spanish flu killed 25–30 million. A more recent, and
widely spread, infectious disease is HIV/AIDS, which
has considerably challenged public health care systems

worldwide. However, epidemics are not considered in
the present field material.
Analysis of data for individual destructive flood events
worldwide has led to the finding that, in general, the
ratio of material losses to number of fatalities grows
with the wealth level measured by the GNP per capita
of a country. That is, more wealthy countries are more
successful in saving lives, while material damages can-
not be avoided.
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Definition

Technological hazard – the possibility of occurrence of
a potentially damaging event resulting from application
of technology.

Basic Characteristics

The active presence of the rapidly growing population
has added new hazard dimensions to the increasing-
ly more crowded world. It is estimated that 7–8% of
people who have ever lived on Earth are living right
now. A category of disasters that are man-caused has
emerged. Furthermore, in many areas, people have
become more vulnerable (� vulnerability concerns) to
some natural disasters (� hazards, natural).
Man-made disasters can be caused by accidents – un-
fortunate, undesirable, unplanned, and unforeseen
events; which may, or may not, result from carelessness
or ignorance. Accidents trigger loss, injury, or death,
which are not necessarily due to any fault or miscon-
duct on the part of adversely affected persons.
A technological hazard can be understood as the possi-
bility of occurrence of a potentially damaging event in
a given area, resulting from application of technology
and capable of harming people, property, or the envi-
ronment. The above definition can be rendered more
quantitative by interpreting the possibility as a proba-
bility or chance within a specified period of time, which
can be expressed in per cent. The notion of risk includes
the above concept of technological hazard and the
notion of loss/damage/harm to human health, property,
or the environment. Technological hazards may lead to
technological accidents when failure or loss occurring
through the application of technology, as above, actual-
ly occurs.
Man-caused disasters can be classified into a number of
categories. Many disasters have been related to human
production activities: mining disasters, industrial
disasters, chemical accidents, explosion or fire
disasters, and nuclear accidents. Numerous man-caused
disasters have been related to transport, oil spills, infra-
structure failure – e. g. dam breaks, and terrorist attacks.
One special category of man-caused disasters is war,
which includes the two World Wars in the 20th cen-
tury, with a legacy of greater than a hundred million
victims – dead and wounded – and immense human
suffering. Mismanagement-related disasters constitute
a special category. The enforcement of the communist

system (collectivization of agriculture) can be blamed,
at least partly, for large famines in the ex-USSR, killing
millions of people.
Technological disasters can be related to objects whose
functioning involves the possibility of major hazards,
such as chemical plants and nuclear, coal, and oil power
production plants, etc.
Chemical accidents are related to introduction of an
undesirable substance into the environment. Unde-
sirable contact with noxious substances may cause
adverse changes in the physical, chemical, or biological
characteristics of the air, water, or land that can harm-
fully affect properties or the environment, adversely
affecting health, survival, or activities of humans or oth-
er living organisms. Noxious substances accidentally
released into the environment can cause acute or chron-
ic disease or injury to the human body. For instance,
heavy metals interfere with the respiration, metabolism,
and growth of organisms.
Man-caused environmental disasters may also be linked
to refuse, which poses a hazard to the environment
or to human health when improperly handled; and
can include carcinogenic (adversely transforming cells
to replicate and form a malignant tumor), mutagenic,
teratogenic, or phytotoxic wastes; wastes harmful to
aquatic species; or poisonous wastes.
Nuclear hazard refers to danger to human health or
the environment related to harmful effects of ioniz-
ing energy. This hazard is connected to the function-
ing of nuclear power plants or use, storage, and trans-
portation of radioactive materials. In a nuclear power
plant, a nuclear disaster may result from a rapid reaction
of atomic nuclei, yielding high temperatures and the
release of potentially dangerous levels of radioactive
materials into the environment. In such an incident, the
steel and/or concrete containment chamber that enclos-
es a nuclear reactor may fail and radionuclides could
escape into the environment, causing harm to human
health and the environment.
A specific class of technological hazards is biohaz-
ards, which are related to the possibility of damage
via personal, laboratory, and environmental exposure
to potentially infectious agents, including applications
of genetic techniques in the manufacturing process or
in environmental management capable of harming per-
sons, property, or natural resources. Biohazards must
be contained in order to reduce the potential exposure
of the laboratory workers, people outside of the lab-
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oratory, and the environment to potentially infectious
agents.
There have been man-caused disasters in the 20th cen-
tury that have had considerable human health con-
sequences. They include the Bhopal disasterin 1984
(7 thousand fatalities), mercury poisoning in Minamata,
Japan, and Itai-itai disease, due to cadmium poisoning,
in Japan. Disasters in nuclear power plants – the Three
Mile Island and, in particular, Chernobyl accidents –
are another category. Among the disastrous oil spills
in the last decades were the catastrophes of the tanker
ships Amoco Cadiz and Exxon Valdez, and, above all,
the oil fires generated by the order of Saddam Hussein
in Kuwait during the Gulf War. One of the most widely
known man-caused environmental catastrophes, result-
ing from acute mismanagement of water resources, is
the shrinking of the area and the volume of the Aral
Sea.
Many catastrophes are related to the movement or col-
lision of vessels, vehicles, or persons along a land,
water, air, or space route – ship or ferry, rail, car or
bus, and plane or spacecraft disasters. The sinking of
the RMS Titanic in April 1912 caused over 1500 fatal-
ities. In Poland, road traffic accidents during a single
weekend may kill more people than floods do over
decades. Transport disasters are particularly dangerous
to the environment when transported goods create haz-
ards (e. g. toxic, ignitable, corrosive, or reactive prod-
ucts or by-products of technological processes).
The terrorist attacks on 11 September 2001 were exam-
ples of “innovative” intentional mass killing. Passenger
jets with many people on board, fully fuelled, were tak-
en over by terrorists who crashed them against some of
the most important buildings in the USA, with very high
damage potential. The death toll of the terrorist attack
on 9/11 exceeded 3000.
In China, a dam on the River Huang He was blown up
in order to stop the Japanese invasion during the World
War II. The dam break caused several hundred thousand
fatalities. A large mining disaster in Honkeiko (Chi-
na) in 1942 caused 1549 fatalities, while explosions in
Greece in 1856 killed about 4000 people. A large fire
in Sandoz works in 1986 caused the inflow of 30 tons
of mercury pesticides into the Rhine, which devastated
life in the river. In 1989, in Asha, Ufa, and Bashkiria,
USSR, over 500 people were killed by explosions and
fire caused by leakage in a long distance pipeline and
sparks from passing trains.

Cross-References

� Hazards, Natural
� Vulnerability Concerns

References

Greenberg MI (2006) Encyclopedia of Terrorist, Natural, and
Man-Made Disasters. Jones & Bartlett Publishers, Boston

Harremoës P, Gee D, Mac Garvin M, Stirling A, Keys J, Wyn-
ne B, Guedes Vaz S (2001) Late lessons from early warn-
ings: the precautionary principle 1896–2000, Env Iss Report
No 22. European Environment Agency, Copenhagen

Landesman LGY (2004) Public Health Management of Disaster:
The Practice Guide, 2nd edn. American Public Health Asso-
ciation, Washington, D.C.

HDM

� House Dust Mites

Head Injury

� Traumatic Brain Injury

Head Lice

Synonyms

Pediculosis capitis
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Healing

Synonyms

Treatment; Cure

Definition

Healing is defined as any method by which an illness
or injury is cured; specifically, the use of a technique
which is not recognized within orthodox medicine and
involves no form of physical therapy or manipulation.
Sometimes prayer, visualization, meditation, or other
methods are used by the patient, healer, or both to help
focus beneficial thoughts and energy onto the illness.
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Although touch may be used to transmit healing ener-
gies, some healers claim to be able to treat their patients
from a distance. Controlled studies have shown the ben-
eficial effects of positive thoughts and healing energies
directed at bacteria, plants, cancer cells, and even ani-
mals such as mice.

Health

Synonyms

Well-being; Wellness

Definition

The preamble to the Constitution of the World Health
Organization in 1946 defined health as “A state of com-
plete physical, mental and social wellbeing and not
merely the absence of disease or infirmity”. In 1984,
this definition was revised and following definition was
proposed that condensed to “The extent to which an
individual or a group is able to realize aspirations and
satisfy needs, and to change or cope with the environ-
ment; health is a resource for everyday life, not the
objective of living; it is a positive concept, empha-
sizing social and personal resources as well as phys-
ical capabilities”. This implies that individuals, fam-
ilies, and communities have some control over many
determinants of their health. An alternative definition
describes health as “A sustainable state of equilibrium
of harmony between humans and their physical, biolog-
ical and social environments that enables them to coex-
ist indefinitely and to lead a socially and economically
productive life.”

Health Action Plan

� Health Strategy

Health-Adverse Life Styles

Definition

A health-related, i. e. health-adverse or health-promot-
ing lifestyle, is defined as a collective pattern of behav-
iors with relevance to health that are based on rou-
tine choices people make about food, exercise, drugs,

hygiene, safety, relaxation, and so on. This pattern is
structured by specific needs, social norms, and con-
straints. Lifestyles are largely acquired through social-
ization, and they vary according to culture and social
class. Importantly, a health-adverse Western lifestyle
characterized by physical inactivity, unhealthy diet,
smoking and alcohol consumption, among others, has
been adopted more readily by less educated people,
accounting for a relevant part of the social gradient of
morbidity and mortality.

Health Advocacy

� Advocacy

Health for All

Definition

In 1977, the � world health assembly decided that the
major social goal of governments and WHO should be
the attainment by all people of the world by the year
2000 of a level of health that would permit them to lead
a socially and economically productive life. In 1981,
the Assembly unanimously adopted a Global Strategy
for “Health for All” by the Year 2000. Health for All
means that resources for health are evenly distributed
and that essential health care is accessible to everyone.
It also means that health begins in several settings (at
home, in schools, and at the workplace) and that people
use better approaches for preventing illness and alle-
viating unavoidable disease and disability. Health for
All means that people recognize that ill-health is not
inevitable and that they can shape their own lives and
the lives of their families, free from the avoidable bur-
den of disease. Although it has been interpreted differ-
ently by each country in the light of its social and eco-
nomic characteristics, the health status and morbidity
patterns of its population, and the state of development
of its health system, it has provided an aspirational goal,
based on the concept of � equity in health.

Health Anxiety

� Anxiety Disorders
� Hypochondria
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Introduction

Health can be negatively defined as the absence of dis-
ease and injury, sometimes as a normative judgment
referring to the average state of most people, and some-
times as a positive concept of well-being. Disability
may be distinct form health or, together with health,
represent different points on a continuum. From a med-
ical perspective, people are healthy if they are unin-
jured and free of disease, but a person with risk fac-
tors for disease might be considered unhealthy. Health-
related behavior is one of the most important elements
in people’s health and well being. Its has grown as nutri-
tion and sanitation have improved and medicine has
advanced. Diseases that were once incurable and fatal
can now be prevented or successfully treated, and health
behavior has become an important component of public
health. The improvement of health behavior is central to
public health activities.
� Behavioral patterns play a role in the leading caus-
es of death, including chronic diseases such as heart
disease, cancer and stroke. The most common behav-
ioral contributors to mortality or death include the use
of alcohol, tobacco, and motor vehicles, diet and activ-
ity patterns, sexual behavior and illicit use of drugs.
Behaviors such as these contribute to almost half of
the deaths in the United States and Northern Europe
(McGinnis, Foege 1993) Those who are physically fit
and have healthy habits are less likely to develop dis-
ability or die prematurely from chronic disease. Peo-
ple with high-quality personal relationships and sup-
portive social networks tend to be more resistant to dis-
ease and to recover more quickly than those with poor-
er social relationships. Several epidemiological studies
demonstrate that supportive social relationships reduce
the risk of death form cardiovascular disease (Berkman
1995). The magnitude of the effect of social isolation
on the risk of cardiovascular disease is comparable to
that of elevated serum cholesterol or mild hypertension.
Positive psychological states are associated with better

coping with severe stress attendant to acquired immune
deficiency syndrome (AIDS), cancer or arthritis (Folk-
mann 1997). Frankl (1992) demonstrated that a sense of
purpose in life was associated with a greater likelihood
of surviving Nazi concentration camps and psychologi-
cal recovery from that experience.
A rising interest in preventing disability and death
through changes in health behavior has emerged the
80th of the past century; particularly changes in
lifestyle habits and participation in screening programs
have been focused on. Much of this interest has been
stimulated by the change in disease patterns from infec-
tious to chronic diseases as leading causes of death,
combined with the aging of the population, rapidly
escalating health care costs and data linking individual
behaviors to increases risk of morbidity and mortality.
Although there is more information about what consti-
tutes healthy behavior and risk factors than ever before,
this information has not always led to healthier behav-
iors. There have been some positive changes, howev-
er. Between 1988 and 1994, the average daily intake of
dietary fat in the United States dropped from 36 per cent
to 34 per cent of total calories; seat belt use increased
from 42 per cent to 67 per cent; and the number of
women over the age of forty who had breast examina-
tions and mammographies doubled. Cigarette smoking
has decreased among men by as much as 50 per cent in
some countries. Unfortunately, during this same period,
the number of obese adults rose, sexual activity among
adolescents increased, more teenage girls began smok-
ing, and the incidence of HIV (human immunodeficien-
cy virus)/AIDS reached epidemic proportions.

Concepts of Health Behavior

Although the concept of positive health is clearly
important, it presents several challenges. First, it is not
clear whether positive health is incorporated into oth-
er definitions of health-particularly those that include
both current function and prognosis. Most of the evi-
dence supporting positive health per se is associated
with better outcomes for those with healthy bodies,
high-quality personal relationships, a sense of purpose,
and high self-regard. Like people who refrain from
smoking cigarettes or who have low serum cholesterol,
those with positive psychological attributes could stay
healthy longer than other people do or adapt better to
health challenges.
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Second, assessing positive health is difficult. Across
cultures, socioeconomic status, and ethnic groups, peo-
ple rate restrictions in activities associated with health
conditions as less desirable than not having such restric-
tions (Patrick et al. 1985). The requirement to use
a wheelchair is consistently rated as less desirable than
is being able to walk freely. Such consensus is not
evident, however, for attributes associated with good
health. For example, there is much greater variability
in ratings for the desirability of having a spouse, of par-
ticipating in community activities, or of other aspects
of social affiliation. There is considerable agreement
regarding desirable aspects of physical functioning but
there is little agreement regarding social components.
There is also a difficulty with the definition of posi-
tive health. Current approaches regard optimal health
as the condition of having no limitations on activity and
being free of symptoms. The way in which positive and
negative components interact to produce a given health
status has not yet been described. There are many ques-
tions about health related behavior, or health behavior
that are not yet well understood.
Health behavior encompasses a large field of study that
cuts across various fields, including psychology, educa-
tion, sociology, public health, epidemiology and anthro-
pology. In the broadest sense health behavior refers to
the actions of individuals, groups and organizations as
well as their determinants, correlates and consequences,
of these actions which include social change, poli-
cy development and implementation, improved scop-
ing skills and enhanced quality of life. This is close
to the concept introduced by David Gochman (1997)
which includes not only observable, overt actions but
also the mental events and emotional states that can be
reported and measured. Gochman defined health behav-
ior as those personal attributes such as beliefs, expecta-
tions, motives, values, perceptions and other cognitive
elements; personality characteristics including affective
and emotional states and traits; and overt � behavioral
patterns, actions and habits that relate to health mainte-
nance, to health restoration and to health improvement.
Interestingly, this concept of health behavior empha-
sizes the actions and the health of individuals. By con-
trast, a public health perspective is concerned with indi-
viduals as part of a larger community. These perspec-
tives are interrelated, as the behaviors of individuals
determine many of the social conditions that affect all
people’s health.

Categories of Health Behavior

Gochman‘s definition of health behavior is consistent
with the concept of specific categories of overt health
behavior proposed by Kasl and Cobb (1996). Kasl and
Cobb define three categories of health behavior:
1. Preventive health behavior involves any activity

undertaken by individuals who believe themselves
to be healthy for the purpose of preventing or detect-
ing illness in a asymptomatic state. This may include
wearing a helmet when riding a bicycle, using seat
belts, or wearing a condom during sexual activity.

2. Illness behavior is any activity undertaken by indi-
vidual who perceive themselves to be ill for the pur-
pose of defining their state of health, and discovering
a suitable remedy.

3. Sick-role behavior involves any activity undertaken
by those who consider themselves to be ill for the
purpose of getting well. It includes receiving treat-
ment from medical providers and involves a range
of dependent behaviors, and leads to some degree of
exemption from one’s daily duties.

The classic categories and definitions have been well
established. However, there is some degree of overlap
between them and there are also several categories of
behavior that need specific definitions.
Behavior versus lifestyle. Health behavior can be some-
thing that is done once, or something that is done peri-
odically – i. e. getting immunization or a flu shot. It can
also be something that one does only to oneself, i. e.
putting on sun screen, or a behavior that affects others,
like putting up a shade cover in order to protect chil-
dren in a playground from the sun. Other health behav-
iors are actions that are performed over a long period
of time, such as eating a healthful diet, getting regular
physical activity, and avoiding tobacco use. These lat-
ter types of behavior are sustained patterns of complex
behavior that are named lifestyle behaviors. A compos-
ite of various healthful behaviors is often referred to as
health lifestyle.
Self-care behavior. Self care behavior, a key concept in
health promotion, involves taking actions to improve
or preserve one’s health. Self-care is often thought
of in terms as prevention or self-treatment of defin-
able health problems. Examples of self-care behaviors
include seeking information (i. e. searching in the inter-
net, attending classes, joining a self-help group), exer-
cising, consulting a doctor regularly, getting more rest,
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lifestyle changes, monitoring vital signs, and seeking
advice through lay and alternative networks (Wagner
and co-workers 2005). An important feature of self-care
behavior is that it involves active participation in the
health care process. Studies report that 80 to 95% of
all health problems are managed at home through self-
care and that most people who consult a physician have
tried to treat themselves before seeking medical advice
(Dean 1986). The seriousness of the health problem and
the extent and type of disability, including its affect on
daily activities, are the best determinants of whether an
individual uses self-care practices or seeks help from
a professional. In one study of older persons Norburn
and co-workers (1995) observed that race, gender, edu-
cation, place of residence, and socioeconomic status
did not significantly influence self-care behavior. Per-
sons with chronic health conditions often become more
knowledgeable about their conditions than the average
health care professional, and they frequently participate
in group or community self-care educational and sup-
port programs.
Health care utilization behavior. Health care utilization
behavior is a continuum that ranges from using pre-
ventive services, such as getting immunization or ear-
ly detection and screening tests, to elective surgery or
involuntary hospitalization after an injury. The study
of trends in health care utilization provides important
information on this behavior and may spotlight areas
that may warrant future in-depth studies because of
potential disparities in access to, or quality of, care.
Health care utilization also has evolved as the popu-
lation’s need for care has changed over time. Some
factors that influence health care utilization behav-
ior include aging, sociodemographic population shifts,
and changes in the prevalence and incidence of differ-
ent diseases. As the prevalence of chronic conditions
increases, for example, residential and community-
based health-related services have emerged that are
designed to minimize loss of function and to keep peo-
ple out of institutional settings. New and emerging tech-
nologies, including drugs, devices, procedures, tests
and imaging machinery have changed patterns of care
and sites were care is provided. Multiple forces deter-
mine how much health care people use, the types of
health care they use, and the timing of that care. Some
forces encourage more utilization; others deter it. For
example, antibiotics and public health initiatives have
dramatically reduced the need for people to receive

health care for many infectious diseases, even though
overuse can also increase antibiotic resistant strains.
Aging is associated with increased health care utiliza-
tion (Mathers 1999).
Dietary behavior. Recent years have seen an epidemic
in obesity in the United States and European countries
(Mokdad et al. 1999, Prugger, Keil 2007). Although
genetic factors are important diet contributes signifi-
cantly to maintenance of appropriate body weight. The
contribution of inactivity and detrimental dietary pat-
terns has been ranked as the second leading factor con-
tributing to mortality in the United States (McGinnis,
Foege 1993). Studies show that dietary factors are asso-
ciated with 4 of the 10 leading causes of death, includ-
ing coronary heart disease, stroke, some forms of can-
cer and non-insulin dependent diabetes mellitus (CDC
1997, USDHHS 2000). Recommendations for health-
ful dietary behavior include limiting consumption of
high-fat foods, having a high intake of fruit and veg-
etables, increasing fibre, and controlling calorie intake
to prevent obesity. Although most American and Euro-
peans know about the health consequences of unhealth-
ful diets, many of the public health goals for dietary
behavior have not been met. Dietary behaviors play
a role in preventing or managing disease when they are
sustained over the long term. Behavioral considerations
are key to any attempts to promote healthful dietary
behavior. Several core issues about dietary behavior
have been recognized. First, most diet-related risk fac-
tors are asymptomatic and do not present immediate or
dramatic symptoms. Second, health-enhancing dietary
changes require qualitative change, not just changes
in the amount of food consumed. Third, both the act
of making changes and self-monitoring dietary behav-
iors require knowledge about foods. Thus, information
acquisition and processing may be more complex for
dietary change than for other changes in health behav-
ior i. e. smoking and exercise.
Substance-use behavior. Substance-use behavior focus-
es on the use of both licit and illicit mood-altering sub-
stances. This category of substances, typically referred
to as drugs includes tobacco, alcohol, marijuana,
cocaine, heroin, amphetamine-derivates and prescrip-
tion medications taken improperly. Substance abuse
which occurs when substance use behavior is at an
extreme and harmful level is often associated with
addiction. There is widespread agreement in the pub-
lic health and medical communities that both cigarette-
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smoking and alcohol consumption are the biggest exter-
nal (non-genetic) contributors to death in the United
States: tobacco-related diseases account for more than
400,000 deaths amongst adults per year and approxi-
mately 100,000 deaths are related to alcohol consump-
tion in each year (CDC 1995, USDHHS 2000). Com-
pared with other threats to human health, alcohol caus-
es the widest variety of injures (Rose 1992). By the
first grade, or earlier, children show temperament and
behavior traits that are predictors of their inclination to
use and abuse alcohol and drugs in their teenage and
adult years. Brook (1992) and Hops (1990) have iden-
tified not only childhood risk factors and behaviors that
predict drug and alcohol abuse potential but also pro-
tective factors that may shield children from influences
to use drugs.
Sexual behavior. Sexual relationships and practices are
complex to investigate, but their study is important
because infectious disease has always been a possi-
ble outcome of sexual relationships, as has unwant-
ed pregnancy. Both are crucial public health issues.
Concern about AIDS has been an important motiva-
tion for recent studies of sexual behaviors, including
a large survey of sexual behaviors and attitudes (Lau-
mann 1994). Most of the issues that arise in relating
sexual behavior to risk of infection with the human
immunodeficiency virus (HIV) pertain to many oth-
er, more common, sexually transmitted infections such
as human papilloma virus, gonorrhoea, chlamydia, and
genital herpes, which vary in the severity of their conse-
quences. By contrast, HIV has made unsafe sex a mat-
ter of life and death. Behavioral means for prevention
of sexually transmitted infections include delaying the
onset of sexual activity, limiting the number of part-
ners, abstaining from sex with people not known to
be infection free, and using effective barrier contracep-
tion. Community-focused interventions also are useful
in reducing sexually transmitted infections. Such inter-
ventions generally aim to change behavioral norms.
Mass media campaigns have used reinforcing messages
to increase knowledge about HIV infection and ways
to prevent it. Because only a small percentage of ado-
lescents receive any prevention information from par-
ents, and because for most teenagers schools are the
main source of information about sexually transmitted
infections, school-based interventions can be signifi-
cant in motivating young people to modify their behav-
iors (American Social Health Association 1996).

Models of Health Behavior

The best way to design programs to achieve positive
changes in health behavior is to explore why people
behave as they do and what might motivate them to
change. Theories of health behavior (� health behav-
ior, theories) can be useful during the various stages of
planning, implementing, and evaluating interventions.
Growing evidence suggests that effective programs
to change individual health behavior require a multi-
faceted approach to helping people adopt, change and
maintain behaviors. For example, strategies for estab-
lishing healthy eating habits in children and adolescents
might be quite ineffective for changing maladaptive eat-
ing behaviors – that is, when they are used to substi-
tute one pattern for another – in the same population
(Jeffrey and co-workers 2000). Similarly maintaining
a particular behavior over time might require differ-
ent strategies than will establishing that behavior in the
first place. Models of behavior change have been devel-
oped to guide strategies to promote healthy behaviors
and facilitate effective adaptation to and coping with ill-
ness. The stages of change model concern an individu-
al’s readiness to change unhealthful behaviors. Its basic
premise is that behavior change is a process and not an
event, and that individuals are at varying levels of moti-
vation, or readiness to change. This means that people
at different points in the process of change can benefit
from different programs for change, and the programs
work best if matched to their stage of readiness.
Social relationships can be described by three aspects.
First, social integration refers to basic quantitative fea-
tures of social relationships such as the number of
active relationships and frequency of contacts. Second,
mostly conceptualized very close to integration, social
networks can be defined as person-centered webs of
social relationships; characteristics of such networks
are elaborate measures such as their reciprocity, inten-
sity, complexity, and density. Finally, a third aspect of
social relationships has been termed functional or rela-
tional content, thus essentially referring to their quali-
ty. Three specific sub-dimensions in terms of different
kinds of social processes are distinguished: regulation
and control, demands and conflicts, and support. As
noted, particularly the latter has been a focus in research
on health and health behavior. Establishing a closer
link with basic behavioral science promises to provide
important directions for the continued development of
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health-related behavior interventions. One important
example of a model that attempts to integrate individ-
ual psychological processes with contextual factors is
Social-Action Theory. It views the person as influenced
by environmental contexts or settings to which he or
she brings a particular temperament and biological con-
text. Thus, a person‘s capacity to practice healthy eat-
ing habits and to exercise is influenced by access to
health-enhancing foods and safe places to exercise and
by internal goal structures, self-efficacy beliefs, and
problem-solving skills. In Social-Action Theory, biol-
ogy and social environmental contexts determine the
success of interventions to promote individual behav-
ior change. Social-Action Theory specifies mediating
mechanisms that link organizational structures to per-
sonal health. It provides a framework for multilevel
approaches to health promotion and illness prevention.
It offers a theoretical rationale for intervening in health
policy and for creating environments that are conducive
to self-protective choices. Social-Action Theory pro-
vides an approach for defining public health goals and
modifiable social and personal influences that can be
used to encourage individual health behavior change. It
fosters interdisciplinary collaborations by incorporating
and coordinating the perspectives of the biological, epi-
demiologic, social, and behavioral sciences. Like oth-
er models Social-Action Theory underscores the long-
term nature of the process of altering health behavior,
and of the need to make a detailed behavioral diagnosis
for each person and to tailor interventions to match his
or her current stage of readiness to change.

Summary

The impact of behavior on health is enormous. In the
early eighties of the past century the US Department
of Health and Human Services compared the estimat-
ed contributions of various determinants of mortali-
ty and morbidity on the ten leading causes of death
in the US, showing that individual lifestyle account-
ed for more than 50 per cent of the overall contribu-
tion (Badura 1994). The European Commission (EC
1998) has reported that approximately 80 per cent of
death among European citizens aged 35 to 64 are due to
cancer, cardiovascular diseases, accidents and suicides,
thus underlining the significance of behavioral factors
known to be contributing to these diseases and causes
of death. Given this epidemiological situation, health

psychology understandably has a major focus on behav-
iors that lead or contribute to health and illness. Health-
care professionals, community leaders, and policy try
to understand interactions between health and behav-
ior and to make that knowledge useful to improve the
health status of individuals and populations. Health and
behavior are related in various ways, yet those interac-
tions are neither simple nor straight-forward. Given the
wide acknowledgment that cigarette smoking is linked
to a variety of deadly diseases, for example, it has to be
questioned for which reason people smoke. And given
equally convincing evidence connecting excess weight
with cardiovascular disease and other health problems
it has to be questioned for which reasons so many peo-
ple are far above their optimal weight. It is not clear
whether such unhealthy behavior indicates a simple
lack of willpower. It is still being under investigation
how social environment influences these behaviors. It
is not understood how stress makes people sick. The
present synopsis reviews available information about
links between health and behavior, about the influence
of social environment on these behaviors, and about
interventions to improve health by means of modifying
behavior or personal relationships.

Cross-References
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Synonyms

Theories of health behavior; Models of behavior
change

Definition

Models of behavior change have been developed to
guide strategies to promote healthy behaviors and facil-
itate effective adaptation to and coping with illness. The
corresponding theories focus on a range of factors influ-
encing behavior determinants, including facts within an
individual (such as thoughts, feelings and beliefs), fac-
tors in groups or relationships, and factors that exist in
organizations and communities (such as structures, reg-
ulations, policies and laws). The concept of community
itself has been defined repeatedly. Most of these defini-
tions include two basic features: locality and quality, or
structure and function. Structure refers to an area with
geographic boundaries. Function describes shared val-
ues, norms, communication, and helping patterns. This
function is also the major operating force in community
psychology interventions.

Basic Characteristics

Many theories that have been developed in health psy-
chology to explain health-related behaviors empha-
size individual cognitions, thoughts or beliefs. These
theories can be named social-cognition models (Con-
ner and Normann 1998). Prominent examples are the
� health belief model (Rosenstock 1974), the theory
of reasoned action (� reasoned action theory) (Ajzen
and Fishbein 1980), the theory of planned behavior
(� planned behavior theory), � protection motivation
theory (Conner and Normann 1996), � health locus of
control and self-efficacy theory (Sanders 1982). Other
models include the model of health promotion behav-
ior, the � transtheoretical model of change, the model
of conditioning (� conditioning model), the � cogni-
tive social learning theory, � self-regulation, the the-
ory of trying, the precaution adoption process model,
the � social action theory, and the health action pro-
cess approach (Schwarzer 1996). Self-efficacy is a con-
cept, which is most widely, acknowledged across these
theories (O’Leary 1985). It has been applied to diverse
areas such as school achievement, mental and phys-
ical health, career choice and socio-political change
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(Wagner and Kirch 2006). Self-efficacy has become
a key variable in clinical, educational, social, develop-
mental, health and personality psychology. By means
of the self-system, individuals exercise control over
their thoughts, feelings and actions. Among the beliefs
with which an individual evaluates the control over
his/her actions and environment, self-efficacy beliefs
are the most influential arbiter of activity. Self-efficacy
is constructed on the basis of the four most influ-
ential sources: enactive attainment, vicarious experi-
ence, verbal persuasion and physiological as well as
emotional factors. It plays a central role in the cog-
nitive regulation of motivation, because people regu-
late the level and the distribution of effort they will
expend in accordance with the effects they are expect-
ing from their actions. While outcome expectancies
refer to the perception of the possible consequences of
one’ s action, perceived self-efficacy pertains to per-
sonal action control (Bandura 1992). A person who
believes in being able to cause an event can conduct
a more active and self-determined life-course. Self-
efficacy reflects the belief in being able to cope with
challenges by means of adaptive action. It can also be
regarded as an optimistic view of one’s capacity to deal
with stress. A low sense of self-efficacy is often associ-
ated with feelings of depression, anxiety and helpless-
ness. People with low self-efficacy levels often have
pessimistic thoughts about their accomplishments and
personal development. In order to initiate and main-
tain health behaviors, it is necessary to believe that
one has the capability to perform the required behavior.
Therefore, the likelihood that people will adopt a valued
health behavior (i. e. physical exercise) or quit a detri-
mental habit (i. e. smoking) depends on the level of self-
efficacy.

Cross-References

� Cognitive Social Learning
� Conditioning Model
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Health Belief

� Oral Health Behavior

Health Belief Model

Definition

The Health Belief Model was developed in the 1950s
in the U.S. Public Health Service. It is still used as
an assessment tool to understand why persons partici-
pate in programs for the prevention or detection of dis-
eases (e. g. being immunized against the flu). The origi-
nal model encompassed five concepts; self-efficacy was
added for modern applications. Perceived susceptibili-
ty is defined as the subjective opinion about the chances
of contracting a condition; perceived severity is the sub-
jective opinion of how serious a condition and its conse-
quences might be if untreated. Perceived benefits means
the opinion of the effectiveness of various available
actions in reducing the problem, and perceived barriers
are the potentially negative aspects of a health action,
e. g. side effects or costs. Cues to action might be an
environmental event or a bodily trigger. Self-efficacy is
defined as the person’s confidence in performing a par-
ticular behavior successfully.
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Health of Boys and Men

� Men’s Health

Health Campaigns

Synonyms

Health promotion; Prevention

Definition

Health campaigns refer to various activities aimed at
promotion of healthy lifestyle and prevention of health
risk factors such as smoking, poor diet habits, sedentary
lifestyle, etc. They include activities such as prepara-
tion and dissemination of culturally appropriate health
materials in native languages, inclusion of indigenous
health practitioners in health promotion activities, and
also promotion of mutual learning, capacity building
and sharing information through workshops.

Health Care

Synonyms

Health maintenance; Health protection; Medical man-
agement; Preventive medicine; Medical services

Definition

Health care refers to the prevention, treatment, and
management of illness and the protection of mental and
physical � well-being through the services provided
by the medical nursing, and allied health professions.
The organized provision of such services may consti-
tute a � health care system.
There are many ways of providing health care in the
modern world. The most common way is face-to-face
delivery, where care provider and patient meet person-
ally. This is practice in general medicine in most coun-
tries. However, with modern telecommunications tech-
nology, it is becoming more common that practitioner
and patient communicate over the phone, video confer-
encing, the internet, email, text messages, or any other
form of non-face-to-face communication. The charac-
teristics of a health care system have significant effect
on the way medical care is delivered.

Cross-References

� Health Care Services

Health Care Access

Synonyms

Health care availability

Definition

Health care access refers to availability and accessi-
bility of � health care services in terms of proximity
of health care services, infrastructure of � health care
delivery, number of � health care professionals provid-
ing medical services, medical insurance. There is a vast
discrepancy between access to health care and � public
health initiatives between developed nations and devel-
oping nations. In the developing world, many � public
health infrastructures are still forming. There may not
be enough trained health workers or monetary resources
to provide even a basic level of medical care and disease
prevention. As a result, a large majority of disease and
� mortality in the developing world results from and
contributes to extreme poverty.

Cross-References

� Health Determinants, Economic

Health Care Availability

� Health Care Access
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Synonyms

Health care expenditures; Expenditures on health care
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Definition

Health care costs are the sum of both public and pri-
vate expenditures spent on health care services in a giv-
en country at a given time. The variation in health care
costs between countries is substantial. The main drivers
of health care costs are non-demographic factors such
as national income, relative prices, and technology.

Basic Characteristics

Health Care Costs: International Comparisons

From a macroeconomic point of view, the sum of health
care costs is the sum of both public (taxes, social insur-
ance) and private (private insurance, out-of-pocket pay-
ments) expenditures spent on health care services in
a given country at a given time. The Organizations
for Economic Co-Operation and Development (OECD)
has developed a methodology to standardize health
care expenditures and to make them comparable across
member countries (OECD 2005). Health care costs are
either measured per capita in US$ PPP (� purchasing
power parity) or as a share of � gross domestic product.
Figure 1 shows the development of health care expen-
ditures as a share of GDP over time for four selected
countries.

Health Care Costs, Figure 1
Health care expenditures as
a share of GDP in the United
States, Canada, the United
Kingdom and Germany 1970–
2004. Source: OECD Health
Data, October 2006

The variation in health care spending between countries
is substantial and is mostly determined by the wealth of
individual countries – measured in GDP per capita, the
outliers being the United States (way below the regres-
sion line in the upper right hand quadrant), Luxem-
burg (way above the regression line in the upper right
hand quadrant) (see Fig. 2). Moreover, differences in
health care costs also originate from different approach-
es toward health care system design such as � health
financing and remuneration of health care providers
(� regulatory mechanisms).

Drivers of Health Care Costs

Policy makers are concerned about the pressure that ris-
ing health care costs are putting on publicly financed
health care systems. As a consequence, projections
about the future trends of health care costs have been
developed both nationally and internationally. In order
to project future trends, the main drivers of health care
costs need to be identified. These can be distinguished
as demographic and non-demographic factors (OECD
2006).
Demographic factors originate from the tendency that
population ageing – i. e. a rising share of older age
groups in the population as a consequence of increased
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Health Care Costs, Figure 2 Health care expenditures per capita and
gross domestic product per capita. Source: OECD Health Data, October
2006

life expectancy – will induce upward pressure on health
care costs, since health care costs increase with age.
This is true if an increase in longevity increases the
number of years lived in bad health (� expansion of
morbidity); however, there is at least one major factor
that alleviates this tendency. Health care costs are con-
centrated at the end of life. If increased life expectancy
means that more individuals live longer and die later,
pressure on health care costs will be lower than expect-
ed (� compression of morbidity). In other words, if
longevity gains translate into more years of� “healthy
ageing”, there is no reason to identify population ageing
as a major driver of costs in health care (OECD 2006).
As a consequence, projections which identify popula-
tion ageing as a major driver of health care costs will
overestimate the growth of health care costs (Stearns
and Norton 2004). Empirical evidence on the question
whether “healthy ageing” or “unhealthy ageing” is pre-

Health Care Costs, Table 1 Decomposing growth of public health
care spending, 1981–2002

Health
Spending

Age
Effect

Income
Effect

Residual

Canada 2.6 0.4 1.7 0.6

Germany 2.2 0.2 1.2 1.0

United Kingdom 3.4 0.2 2.3 1.0

United States 4.7 0.1 2.0 2.6

Source: (OECD 2006)

vailing points to the hypothesis that non-demographic
factors are the main drivers of health care costs. Sev-
eral empirical studies have found that the impact of
population ageing on health care costs is rather lim-
ited if proximity to death is controlled for – with the
possible exception of long-term care, in which circum-
stance “unhealthy ageing” matters (Zweifel et al. 2004;
Werblow et al. 2007).
As a consequence of the rather weak link between
population ageing and health care costs, other – non-
demographic – factors need to be considered as the
key drivers of health care costs. These factors include
growth of national income, since health care costs tend
to grow as national income goes up (see Fig. 2). How-
ever, even after controlling for demographic factors
and growth of national income, a “residual” growth in
health care costs remains. The residuum can mostly be
explained by technology and a growth of relative prices
(OECD 2006). Table 1 shows a decomposition of public
spending growth per capita for selected OECD-coun-
tries.

Cross-References
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� Expansion of Morbidity
� Gross Domestic Product
� Health Financing
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Health Care Delivery

Definition

Medical care delivery
Health care delivery is aimed at prevention and treat-
ment of disease through health care system. It is classi-
fied into primary, secondary and tertiary care.
Primary care medical services are provided by physi-
cians or other health professionals who have the first
contact with patient seeking treatment or care. It is orga-
nized in medical office’s, nursing homes, schools, home
visits. It also includes preventive care and health educa-
tion.
Secondary care medical services are provided by med-
ical specialists in their offices at clinics or hospitals.
Patients are referred to them by primary � health care
provider who first diagnosed or treated patient.
Tertiary care medical services are provided by specialist
hospitals or regional centers equipped with diagnostic
and treatment facilities not generally available in sec-
ondary care medical services.

Health Care Differences

� Health Care Disparities

Health Care Disparities

Synonyms

Health care differences

Definition

Health disparities are defined as population-specific dif-
ferences in the presence of illness, health outcomes or
access to health care. Health disparities refer to gaps
in the quality of health and health care across racial and
ethnic groups. There is evidence for higher incidence of
chronic diseases (such as diabetes, cardiovascular dis-
eases, etc.), higher � mortality and poorer health out-
comes among minority populations (or indigenous pop-
ulations in nation-states).

Health Care Education

� Health Care Profession

Health Care Expenditures

� Health Care Costs

Health Care Facility

Synonyms

Medical building; Health facility

Definition

Health care facility is defined as a building with the nec-
essary medical equipment and health care professionals
aimed at practicing medicine.

Health Care Financing

� Health Financing

Health Care Funding

� Models of Finance

Health Care Industry

� Health Care Profession

http://www.oecd.org/dataoecd/57/7/36085940.pdf
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Health Care Informatics

� Medical Informatics

Healthcare Information System

� Health Information System

Health Care Plan (US)

Synonyms

Health insurance

Definition

Health care plan in the United States means health
insurance. Health care plans cover the risk of illness
or injury of an individual through the insurance prin-
ciple. They may be privately financed and adminis-
tered through insurance premiums and private insur-
ance companies or publicly administered by the state
and financed through public funds such as � medicare
and � medicaid.

Health Care Policy

� Family Health Policy

Health Care Profession
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Synonyms

Health care industry; Pharmaceutical industry; Health
care education

Definition

The health care profession comprises all persons who
provide services aiming at the preservation or improve-
ment of the health of individuals or the treatment or
care of individuals who are injured, sick or disabled. In
a very broad definition, all individuals that participate in
some way in the delivery of health care are part of the
health care profession. The contemporary health care
profession is more and more characterized by a group
of highly trained professionals providing their services
as an interdisciplinary team.

Basic Characteristics

Background

The health care industry is one of the world’s largest
industries with still significant growth rates. It con-
sumes about 9% of the gross domestic product (GDP)
of the OECD countries compared to nearly 7% in 1990
and 5% in 1970. Health care thus forms an enormous
part of a country’s economy. The United States has the
highest share of health care costs related to GDP in the
world with 15.3%. The USA is followed by Switzer-
land with 11.6%, France with 11.1% and Germany with
10.7% share of health care costs related to GDP. Per
capita health spend in the OECD countries has in aver-
age increased by more than 80% in real terms between
1990 and 2005 compared to only 37% growth in GDP
per capita.

Medical Profession

The medical profession holds the most important posi-
tion within the health professions. The physician forms
the central part of the medical profession. Whereas
in the United States, the term physician is common-
ly used, other countries like the UK, Canada, Aus-
tralia, Germany or Japan usually use the term doctor.
In these countries, a physician often refers to special-
ists in � internal medicine. In all developed countries,
the studies of medicine are offered by a � medical
school belonging to a university. The entry-level med-
ical education programs are tertiary-level courses that
are often followed by a period of supervised practice
before full registration is granted. Physicians need gov-
ernment permission to practice in most countries, which
is known as licensing in the United States, approbation
in Germany or registration in the UK.
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The general practitioner (GP) or family physician (FP)
is a physician who is mainly responsible for providing
comprehensive health care to every individual seeking
medical care which is summarized as primary care. The
GP acts as a generalist and accepts every patient be it
for the treatment of acute and chronic illnesses or the
provision of preventive care and � health education for
all ages and both sexes. The medical specialists on the
other hand limit access to their services based on age,
sex and/or diagnosis. They specialize in a certain field
of medicine and go through additional training. Usually
general practitioners act as gatekeepers. They see the
patient first and if necessary refer them to the respective
specialist.
According to the OECD, the number of doctors in
OECD countries has increased significantly by 35%
between 1990 and 2005 to 2.8 million. This growth was
predominantly driven by an up to nearly 50% growth of
specialists compared to a 20% increase in general prac-
titioners (GPs). In most OECD countries, there are now
more specialists than general practitioners. With regard
to income levels, the specialists earn more than the GPs
in most OECD countries which is one reason for the
greater increase of specialists in recent years. There are,
furthermore, large variations when it comes to num-
bers of doctors per capita. As of 2005, in the OECD
countries, this number ranges from around 4 doctors per
1000 population in Belgium, Italy, Spain and Switzer-
land to below 2 doctors in Mexico, Turkey and Korea.
Overall, this ratio of practicing doctors per 1000 popu-
lation has grown in almost all OECD countries between
1990 and 2005. However, this growth was lower than in
the 15 years before, mainly driven by the introduction
of cost-containment measures in many countries.

Nursing Profession

The nursing profession consists of people responsible
for the treatment, safety, and recovery of acutely or
chronically ill or injured people. Nurses also support the
health maintenance of healthy individuals and the treat-
ment of life-threatening emergencies. Nursing educa-
tion and career structure differs widely throughout the
world. In general, there are in most cases several differ-
ent levels of nurses that are distinguished by increasing
education, responsibility, skills and experience. Besides
the clinical activities, nurses might also participate in
medical and nursing research as well as the execution

of non-clinical functions that are part of the health care
delivery. The nursing profession forms the largest group
of providers within the health care system and they
are still predominantly female. The number of prac-
ticing nurses per 1000 population in the OECD coun-
tries again differs widely. The countries with the high-
est density of nurses are Ireland, the Netherlands and
Norway with about 15 nurses per 1000 population com-
pared to the countries like Mexico, Korean and Turkey
with only about 2 nurses per 1000 population which is
only slightly higher than the density of doctors in these
countries.

Pharmaceutical Profession

The pharmaceutical industry in general has the two
functions of research and development (R&D) and
manufacturing. Most pharmaceutical companies are
engaged in both functions, some specialize in either
R&D or manufacturing. Most of the drug producers
are large multinational companies that serve the three
largest markets in the world, the United States, Europe,
and Japan. Within the pharmaceutical industry, all dif-
ferent health care professions are found as the large
drug manufacturers employ individuals with different
educational backgrounds like medicine, pharmaceutics,
chemistry, bio-chemistry, etc. Spending on pharma-
ceuticals and other medical non-durables accounts for
a significant share of the total expenditure on health in
most developed countries. For the OECD countries, this
percentage ranges from around 9% in Norway, Den-
mark and Luxembourg to around 30% in the Slovak
Republic, Poland and Hungary. In Germany, pharma-
ceutical expenditure accounts for 15% of total health
expenditure compared to 12% in the United States.
The drugs prescribed by the physicians are distributed
by pharmacists in pharmacies that might be either ded-
icated premises or part of a retail drugstore or chemist.
The pharmacists furthermore provide advice on the
selection, dosage, interactions and � side effects of the
medication. They also offer detailed information about
� over-the-counter drugs that do not require a pre-
scription by a physician. Some pharmacist offer more
and more public health related services: giving advice
about diet and exercise, participating in health promo-
tion campaigns, providing advice on complimentary
medicine. As mentioned above, pharmacists increasing-
ly pursue non-traditional pharmacy work. Some phar-
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macists work as employees of pharmaceutical compa-
nies where they are engaged in research and develop-
ment or marketing and sales or they work for health
insurance companies where they develop pharmacy
benefit packages and carry out cost-benefit analyses on
certain drugs. Other pharmacists work for governmen-
tal institutions or pharmacy associations. Finally, phar-
macists engage in academic work either as teachers or
researchers.

Allied Health Professions

The term allied health profession is used to describe all
those people who are not covered by the medical pro-
fession, the nursing profession and the pharmaceutical
profession but still are part of the health care system
and contribute to its function. Allied health profession-
als are characterized by a formal education and/or clin-
ical training credited through an official certification,
registration or licensure. They usually collaborate with
physicians and/or other members of the health care sys-
tem to support a high quality delivery of patient care,
be it identification, prevention, or treatment of diseases,
disabilities and disorders. There are numerous profes-
sions that are encapsulated in the allied health profes-
sions, e. g. electrocardiographic technicians, nutrition-
ists and dieteticians, occupational therapists, kinesio-
therapist, and speech therapists.

Conclusion

An increase in medical and health care expenditures
can be observed on a global level. In many countries,
this has resulted in shifting patients away from hospi-
tal treatment to outpatient treatment in physicians’ pri-
vate and group practices or ambulatory hospital set-
tings. This is in line with an increasing demand for
specifically trained specialist physicians as reflected in
the significant growth rates of the last 15 years. Despite
this trend, the general practitioner’s role remains key
to the health care system and some countries, like Ger-
many, have even changed their legislation and increased
incentives to prevent patients going directly to the more
expensive specialists. This gate keeper role of the GP,
already established in the Anglo-American countries,
is expected to be further enforced in the future in other
countries to mitigate against the growth of the direct
use of specialists. The growing importance of public
health related topics, especially prevention and care of

the chronically ill, will further strengthen the role of the
general practitioner as well as the demand for nursing
and other services offered by the allied health profes-
sions.

Cross-References

� Health Education
� Internal Medicine
� Medical School
� Over-the-Counter Drugs
� Side Effect
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Health Care Professionals

Synonyms

Persons providing medical treatment and care; Medical
staff

Definition

� Health care professionals are people working in
health sector providing health care in terms of preven-
tive and curative services in different types of medical
and even non-medical institutions.

Health Care Provider

Synonyms

Health professional; Caregiver
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Definition

� Health care provider is defined as a person who helps
in identifying or preventing or treating illness or disabil-
ity. Health care providers are physicians, nurses, phar-
macists, etc.

Healthcare Providers

Definition

Healthcare providers are persons who provide health
care as part of their job responsibilities. In the purest
sense, healthcare providers work for emergency medi-
cal services, hospitals, medical clinics, etc., but a child-
care worker or employee who is required to pro-
vide emergency care in any business may be deemed
a healthcare provider in his or her employment setting.
Normally, a healthcare provider is a doctor, a nurse, or
another trained member of a healthcare team.

Health Care Provision Indicators

Definition

Indicators of resources and provision of health care
include several dimensions. Some refer to health work-
ers, their education, employment, and performance.
Others concentrate on health care itself, its availability,
access, provision of health care on all levels of preven-
tion (primary, secondary, tertiary), health expenditures,
and medical technology. The utilization of health care
is determined by rates of hospitalization, hospital beds,
employment-to-bed ratio, and length of stay in hospi-
tal. The most difficult factor to estimate is the quality of
health care, since it relies on many other parameters –
health care, health professionals, and consumers, etc.
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Definition

Health Care Quality has been defined by the American
Institute of Medicine as “the degree to which health ser-
vices for individuals and populations increase the like-
lihood of desired � health outcomes and are consis-
tent with current professional knowledge” (Lohr 1990).
Donabedian proposed thirty years before to define qual-
ity in health care as three-fold: quality of health care
structure, process-quality and quality of outcome (Don-
abedian 1966). The quality of the structure of health
care relates to adequacy of the facilities, personnel, and
policies to deliver medical care. Process quality is con-
cerned about the appropriateness of diagnostic or thera-
peutic interventions. Outcome quality means the effec-
tiveness and efficiency, i. e. the � health status that peo-
ple experience as well as the economic dimension of the
health care provided.
Despite all efforts, the proposed definitions of health
care quality remain rather vague and suggest that a def-
inition of health care quality on an absolute level is
impossible. Health care quality can only be defined with
respect to a specific goal, for example with respect to
standards, norms and criteria for process and outcome
quality. In this case, the definition of health care quali-
ty depends on the dynamics of the environment caused
for example by technical progress and has to be revised
regularly. Another important factor is that the definition
of quality relies on rather subjective than objective fac-
tors, because the health status of an individual depends
mainly on its personal estimation.

Basic Characteristics

History of the Idea of Health Care Quality

The dimension of quality in health care has become
increasingly popular in the industrialized world after
the first important waves of � cost containment in the
health care sector during the 80s. Economic evaluation
and � rationing in health care have put enormous pres-
sure on health care providers and a lowering of their
quality of services has been observed. Although in for-
mer times, health care quality was taken for granted,
today, more and more patients and health care authori-
ties are concerned about the quality of health care.
As the idea of health care quality had entered the med-
ical scene, health care professionals tried to make it
more operational. Various measures of quality have
been developed according to the general definitions.
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Measures for health outcome were conclusively related
to a process or a group of processes that can be modi-
fied to improve the outcome. Measures for the organi-
zational quality were either connected to the processes
or directly to the outcome in order to be reliable and
valid quality measures.
The American Institute of Medicine described a few
years later quality in health care as “patient-centered,
timely, efficient, effective, safe and equitable, as well as
coordinated, compassionate and innovative.” Ultimate-
ly, health care quality does not mean under-utilizing
care that could help people, using the wrong kind of
care and overusing care that is not necessary.

Indicators of Quality

In order to assess and improve quality in health care,
many countries have developed indicators of quality on
a national level that may serve as a framework for all
health care provider. Indicators of quality are criteria,
standards, and other direct qualitative and quantitative
measures used in determining the quality of health care.
In Germany for example, indicators of quality are
defined along the three-fold definition of quality
according to Donabedian.

Indicators for the organizational quality are:
• Education and training of doctors
• Continuing qualification and number of staff
• Equipment of the health care provider (doctors’

offices, hospitals, laboratories)
• Access to doctors’ offices and hospitals
• IT-infrastructure of the health care provider (doctors’

offices, hospitals, laboratories)

Indicators for the process quality are:
• Diagnostic techniques
• Therapeutic measures and nursing
• Principal diagnosis of hospital admissions
• Co-operation between colleagues
• Communication with patients

Indicators for the quality of outcome are:
• Improvement of � health status, healing of diseases
• � Patient Satisfaction
• Level of blood pressure and blood sugar
• Change of behavior that influences health status
• Impact on � morbidity

These indicators are interdependent as the existing
organization and resources have an influence on the

processes, and processes influence the quality of out-
come.
In the United States, health care quality indicators have
been developed by the Agency for Healthcare Research
and Quality (� AHRQ) using a broader approach than
the German classification above.
The quality indicators are a set of four modules each
of which measures quality associated with processes of
care that occurred in an outpatient or an inpatient set-
ting.
1. Prevention Quality Indicators (PQIs) identify hospi-

tal admissions that could have been avoided, at least
in part, through high-quality outpatient care.

2. Inpatient Quality Indicators (IQIs) reflect quality of
care inside hospitals and include:
• Inpatient � mortality for medical conditions
• Inpatient mortality for surgical procedures
• Utilization of procedures for which there are

questions of overuse, underuse, or misuse
• Volume of procedures for which there is evidence

that a higher volume of procedures may be asso-
ciated with lower mortality

3. Patient Safety Indicators (PSIs) also reflect quali-
ty of care inside hospitals, but focus on potentially
avoidable complications.

4. Paediatric Quality Indicators (PDIs) both reflect
quality of care inside hospitals and identify poten-
tially avoidable hospitalizations among children.

On an international level, the Organization for Eco-
nomic Co-Operation and Development (OECD) has
recently developed International Health Care Quality
Indicators responding to the growing interest by health
care policymakers and researchers in OECD countries
in measuring and reporting the quality of medical care.
These indicators serve to compare the quality of differ-
ent countries with different health care systems.
According to the OECD, quality indicators means
“indicators for the technical quality with which medi-
cal care is provided, i. e. measures of health outcome
or health improvement attributable to medical care
(changes in � health status attributable to preventive or
curative activity)” (Kelly, Hurst 2006).
The recommended indicators from the OECD Health
Care Quality Indicators Project are:
• Breast cancer survival
• Mammography screening
• Cervical cancer survival
• Cervical cancer screening
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• Colorectal cancer survival
• Incidence of vaccine preventable diseases
• Coverage for basic vaccination
• Asthma mortality rate
• AMI 30-day case fatality rate
• Stroke 30-day case fatality rate
• Waiting time for femur fracture surgery
• Influenza vaccination for adults over 65
• Smoking rates.
The comparison of OECD countries according to the
health care quality indicators in this project has shown
that no country is among the best countries on all indi-
cators and no country is among the worst countries on
all indicators. Most of the countries have one or more
indicators on which they are high performers and some
other indicators where they are low-performers. The
differences across countries may depend on several fac-
tors, for example the country specific disease incidence
or prevalence of risk factors (age, gender, etc.).

Quality Assurance and Quality Management

In the well developed health care systems throughout
the world, � stakeholders in health care are concerned
with health care quality. Even if the notion of quality
is subjective, health care professionals try to incorpo-
rate quality indicators in their daily work and the terms
of quality assurance and quality management are part
of the health care sector. On the provider level, quality
of health care is maintained or improved by measures
of quality assurance and by an overall quality man-
agement. Quality assurance (or quality assessment) in
health care intends to assure or improve the quality of
care in a defined medical setting or program. Quality
assurance includes the evaluation of the quality of care
(for example through quality indicators), the identifica-
tion of deficiencies and the activities leading to assure
or improve quality.
Quality management describes the whole spectrum of
activities leading to the continuous improvement of
quality. It encompasses the planning of quality mea-
sures including quality assurance, the implementation
of these measures in the service delivery process, regu-
lar checking of the effectiveness of the measures and
the follow-up actions to ensure continuous improve-
ment of quality. The quality management approach also
analyzes the different factors that influence the qual-
ity of the delivery of health care, such as the use of

practice guidelines, � clinical pathways or protocols,
the motivation of health care personnel through recog-
nition of professional accomplishment or payment poli-
cies.

Country Examples of Quality Assurance

In all countries with well developed health care sys-
tems, quality assurance has become increasingly impor-
tant at least on the national health policy level. With
respect to the structure, processes and outcome of
health care provision various programs and measures
have been developed by the governments. On a provider
level, there is in some countries a lack of implemen-
tation and transparency of the quality assurance pro-
grams. The following country examples highlight the
different approaches to implementing quality assurance
in health care:
In the United States, there is a growing concern
about health care quality since the publication of
three reports detailing quality-of-care deficiencies in
1998. The Agency for Healthcare Research and Quality
(AHRQ) provides an annual update on quality of health
care using performance measures to monitor quality
progress in the United States in the National Healthcare
Quality Report since 2003. Many health care organiza-
tions have implemented their own quality management
systems based on the national standards set by AHRQ.
In Denmark, a national strategy for continuous qual-
ity development was defined in 1993. According to
this strategy, counties and municipalities had to include
quality measures in their goals for � health plans. In this
context, compulsory practice guidelines were applied
for the first time assuring certain standards of quality of
care.
In the Netherlands, quality assurance is an important
goal of the public health policy. However, the develop-
ment and implementation of quality assurance is largely
the responsibility of health care providers who regulate
themselves. The government acts only as a controller of
the quality systems by supporting certification activities
of health care providers.
In other countries, specific measures of quality assur-
ance are implemented with great success: In Finland for
example, there are quality assurance programs for pre-
vention in the sector of mother-child care. In Switzer-
land, prevention in the dentistry sector especially for
children is excellent.
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Introduction

Health care is defined as the prevention, treatment, and
management of illness and the preservation of mental
and physical well-being through the various services

offered by the medical profession (physicians/doctors)
and other professionals such as nurses, pharmacists,
and therapists. The provision of those services consti-
tutes a health care system, which is the response to
the health problems of a society. The nature and for-
mat of health care delivery is strongly influenced by the
respective health care system. The financing approach
has the greatest influence within a health care system
as it determines the payment and compensation struc-
tures for the health care provided. Public health is an
important part of a health care system, with the objec-
tive of improving health, prolonging life, and improv-
ing the quality of life among whole populations through
health promotion, disease prevention, and other forms
of health intervention. Rather than individual health
care that focuses on individual’s illnesses and risk fac-
tors, public health serves the whole population with
a focus on disease causes, means of disease prevention,
and on processes and outcome of care.
There has been a wide array of different health care
practices since the beginning of recorded history, of
which medicine is the mainstream scientific tradition. It
was developed in the Western world in around 1450 and
is also called biomedicine, allopathic medicine, or Hip-
pocratic tradition. Throughout the world, there are still
several other health care practices separate from West-
ern medicine. Health care practice combines science
and art, with science and technology being the evidence
base for many clinical problems for the general popula-
tion. The application of this scientific knowledge com-
bined with intuition and judgement to derive the cor-
rect individual diagnosis and corresponding treatment
approach is the art of health care practice.
The health care industry is one of the major and fastest-
growing industries worldwide and constitutes a key
part of national economies. It covers over 10% of the
gross domestic product (GDP) of most developed na-
tions. For example, health care costs in 2005 for hos-
pitals, doctors, nursing homes, diagnostic laboratories,
pharmacies, medical device manufacturers, and other
components of the health care system accounted for
15.3% of the GDP of the United States (US), the largest
proportional expenditure of any country in the world.
The 2005 average for the Organisation for Econom-
ic Co-operation and Development (OECD) countries
was 9.0%, with the US, Switzerland (11.6%), and
France (11.1%) having the top three highest proportion-
al expenditures.

http://www.oecd.org/dataoecd/1/34/36262514.pdf
http://www.ahrq.gov/qual/
http://www.iom.edu/
http://www.nahq.org/journal/online/
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Health care addresses acute diseases as well as chron-
ic diseases. Typically, acute care is delivered in high
technology, intensive, institutional type settings such
as hospitals or physician’s practices. Acute care uses
primarily medical care to fix or cure acute diseases or
injuries. Chronic care is an array of integrated medical
and non-medical services which take place in a variety
of settings. The objective is to assist people with chron-
ic conditions to live independent, full lives. Chronic
care is a continuum of care that is required over a peri-
od of time for people who either never acquired or
have lost functional abilities. Rehabilitation services are
applied to both acute diseases and chronic conditions
(diseases and disabilities), with a clear focus on the lat-
ter. In case of acute diseases, rehabilitation services are
only used for a certain period of time (“subacute care”)
whereas for chronic conditions they are in most cases
applied longer term. There is no temporal dividing line
between acute and � chronic disease as the difference
in addressing the respective diseases is more attitudi-
nal than temporal. Management of acute illness tends to
focus on cause and cure while management of chronic
disease tends to focus on limitation of effects, dealing
with these effects, and maximizing patients’ potential
quality of life.

Profession

Although the physician (‘doctor’) holds the most
important position within the � health care profession,
other professionals like nurses, therapists (e. g. occupa-
tional therapists, physiotherapists, and speech and lan-
guage therapists), and pharmacists are also fundamental
in offering their respective services. This is especially
true for � long-term care and rehabilitation, where the
important role of interdisciplinary teams has become
increasingly recognized in recent times.
The term physician is traditional and commonly used,
especially in the US, whereas the term doctor is more
common in other countries like the United Kingdom
(UK); physician then often refers to specialists in inter-
nal medicine. The entry-level medical education pro-
grams in developed countries are tertiary-level courses
offered by medical schools that usually belong to uni-
versities. After completion of the entry-level program,
the graduated doctors often have to undertake a period
of supervised practice prior to receiving full registra-
tion. The permission to practice must often be granted

by government and is known as licensing in the US,
registration in the UK, and approbation in Germany.
The general practitioner (GP) or family physician plays
a vital role in many health care systems as he or she
provides � primary care by treating acute and chron-
ic illnesses, provides preventive care, and offers health
education for all ages and both sexes. GP is a common
term in the UK and some other Commonwealth coun-
tries. A medical specialist is a physician who is special-
ized in a particular field of medicine. Medical special-
ists have to undertake additional training and internship
to become sufficiently knowledgeable about a specific
part of the human body. GPs usually see the patients
first and refer them to the respective medical special-
ist if they cannot cure the illness or cannot identify the
cause of the illness.
A nurse is – along with other health professionals –
responsible for the treatment, safety, and recovery of
acutely or chronically ill or injured people, health main-
tenance of the healthy, and treatment of life-threaten-
ing emergencies in various health care settings. Nurses
might also be involved in medical and nursing research
programs and they often offer a wide range of non-clin-
ical services that are necessary for the delivery of health
care. Although the structure of the nursing profession
differs throughout the world, there are usually different
levels of nursing practitioners depending on education,
responsibility, and skills.
Pharmacists are drug therapy experts who optimize
medication management to produce positive health out-
comes. In a traditional view, pharmacists have primarily
compounded and dispensed medications on the orders
of physicians. In the recent past, the pharmacists’ ser-
vices have evolved towards clinical practice, medica-
tion review, and drug information. In some country leg-
islation, those new roles have become mandated by law.
Distinct from the medical, pharmaceutical, and nurs-
ing professions, there are many other clinical health-
care professions, often summarized as allied health pro-
fessions. They act as allies in the healthcare team and
ensure that the healthcare system functions well. Titles
and roles vary from country to country. Depending on
the country and the local healthcare system, the follow-
ing professions may be included: bioengineers, den-
tal hygienists, diagnostic medical sonographers, elec-
trocardiographic technicians, hemodialysis technicians,
laboratory technicians, medical assistants, nutrition-
ists & dietitians, occupational therapists, phlebotomists,

http://en.wikipedia.org/wiki/Registration_(occupational)
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physical therapists, physician’s assistants, radiogra-
phers, respiratory therapists, and speech therapists. Due
to consistently increasing costs for health care, there
has been a trend towards shifting patients away from
expensive hospital treatment towards physician’s prac-
tices and ambulatory clinics, resulting in an increased
requirement for skilled health care delivery person-
nel. The allied health professionals increasingly have
to adhere to national training and education standards,
which is often reflected in diplomas and certified cre-
dentials that have to be accomplished.

Health Care Delivery

Health care delivery is the process of providing health
care, with face-to-face delivery being the most common
form. However, technological progress also allows for
health care offerings in absentia by, for example, com-
munication by phone or internet, video conferencing,
emailing, text messaging, or any other form of non-
face-to-face communication.
Health care provision can be differentiated into primary
care, secondary care, and tertiary care. Primary care can
be defined as “the provision of integrated, accessible
health care services by clinicians who are accountable
for addressing a large majority of personal health care
needs, developing a sustained partnership with patients
and practicing in the context of family and communi-
ty” (Green et al. 2004). Primary care is provided by
physicians specifically trained for and skilled in com-
prehensive first contact and continuing care for persons
with any undiagnosed sign, symptom, or health condi-
tion not limited by origin of the problem, organ system
involved, or diagnosis. Primary care includes diagnosis
and treatment of acute and chronic illnesses in a variety
of health care settings as well as health promotion, dis-
ease prevention, health maintenance, counseling, and
patient education. A significant proportion of all medi-
cal visits can be treated by the primary care provider.
The primary care physician – often a GP or family
physician – usually collaborates with other health care
professionals utilizing consultation or referral as appro-
priate. When it comes to � medical specializations, the
primary care physician usually covers family practice,
internal medicine, pediatrics, and at times obstetrics and
gynecology.
Secondary care services are medical services offered by
specialized physicians in their offices, clinics, or hos-

pitals. Patients are often referred by the primary care
physician who treated the patient first and required the
expertise or procedures offered by specialists. Tertiary
care medical services are offered by specialist hospi-
tals or regional centers that are equipped with diagnos-
tic and treatment facilities that are not available at
local hospitals, clinics, or practices. Patients are usu-
ally referred to tertiary care settings by primary or sec-
ondary care personnel. Examples of tertiary care servi-
ces are specialist cancer care, neurosurgery, burns care,
and plastic surgery.
There is differentiation between systems that are pri-
mary care led and those that are more hospital-based,
also called pluralistic systems. To prevent excess uti-
lization of expensive secondary care services, some
primary care based countries like UK or The Nether-
lands have introduced a referral system with the GP
in a gate-keeping role. Patients in those countries only
have access to hospital inpatient and outpatient ser-
vices by means of referral. In the US, also primary
care led, however, there has been a trend toward self-
referral by patients for these services, rather than refer-
ral by primary care providers. Countries such as Ger-
many and France (mostly with a social security system)
that maintain parallel access to GPs and medical spe-
cialists use other means to ration the use of health care
services like co-payments and other financial disincen-
tives.

Acute Illness

Acute care covers the treatment of an acute period of ill-
ness, the treatment of injuries related to an accident or
other trauma, and recovery from surgery. It is provided
in a physician’s practice or in a hospital by specialized
personnel utilizing complex and sophisticated techni-
cal equipment and materials. When considering acute
care, it can be differentiated into � outpatient care,
� inpatient care, and self medication/self care. Out-
patient (or ambulatory) care includes all health care ser-
vices that are provided to patients who do not require an
institutional bed as inpatients during the time when ser-
vices are offered. Inpatient care applies to a patient who
is formally admitted to an institution for treatment and
has to stay for at least one night in the hospital or other
institution providing inpatient care.
Inpatient care primarily takes place in hospitals and is
provided by physicians, nurses, and other health care
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professionals. Some patients only attend the hospital
for diagnosis and/or therapy without staying overnight
(outpatients), while the majority is formally admitted
and stays overnight or for several weeks or months (in-
patients). Hospitals are differentiated from other health
care facilities by their ability to admit and care for
patients. The most common type of hospital is the gen-
eral hospital, which offers a broad range of medical spe-
cializations including an emergency ward to treat pa-
tients with immediate threats to health. A general hos-
pital is usually the primary regional health care facil-
ity offering a significant share of beds for intensive
care and other specialized facilities. There are also spe-
cialized hospitals, which include trauma centers, chil-
dren’s hospitals, seniors’ (geriatric) hospitals, and hos-
pitals dealing with specific medical needs such as psy-
chiatric problems or pulmonary diseases. Some hospi-
tals are affiliated with universities for medical research
and the training of medical personnel. Many hospitals
are still non-profit, however there is an increasing trend
towards for-profit institutions in many developed coun-
tries.
Following an acute illness or operation like e. g.
a hip replacement, � short term rehabilitation is often
required, also called sub-acute care. Short-term reha-
bilitation is considered appropriate when there is rea-
sonable medical expectation of a significant function-
al improvement within 60 days of initial treatment.
The services are usually performed by interdisciplinary
teams, often under the direction of a physician. Accord-
ing to the needs and wishes of the patient, the services
are either provided in a residential setting, the physi-
cian’s or therapist’s practice, or the patients own home.
Besides consultation with physicians, individuals
increasingly take actions to maintain good health or
respond to illness on their own. Those actions are
summarized as self care, which includes self medica-
tion in the form of individual initiation and manage-
ment of treatment instead of prescription by a health
care professional. The increasing pressure on world-
wide health care budgets has encouraged more self care
as a way of managing demand for health care services.
Going forward, it is therefore likely that pharmacists
become increasingly involved in managing minor ill-
nesses. Examples of those symptoms and conditions
for which the public already regularly treats itself are
headache, dandruff, heartburn, migraine, colds, and
acid stomach.

Chronic Diseases and Disabilities

Chronic conditions are health problems that require
ongoing management over a period of years or decades.
Considered from this perspective, � chronic diseases
like ischemic heart disease, cancer, stroke, arthritis,
chronic obstructive pulmonary disease, dementia, and
depression comprise an enormously broad range of
what appear on the surface to be distinct health is-
sues. There is furthermore considerable � impairment
and disability associated with trauma and infectious dis-
eases like HIV/AIDS, tuberculosis, and malaria preva-
lent in less developed countries. Throughout the world,
there are about six hundred million people who live
with disabilities of various types, of which around 80%
live in low-income countries. Most of these people
are poor and have only limited or no access to basic
health care and rehabilitation services and facilities.
The number of people with disabilities is increasing
due to war injuries, landmines, HIV/AIDS, malnutri-
tion, chronic diseases, substance abuse, accidents, envi-
ronmental damage, population growth, and medical
advances that preserve and prolong life.
Chronic conditions and disabilities presently comprise
the major health burden in developed countries, and
trends for developing countries forecast a similar situ-
ation. Non-communicable conditions and mental disor-
ders accounted for around 60% of total mortality in the
world and almost 50% of the global burden of disease
in 2000. This share will increase to 60% of the glob-
al disease burden by the year 2020, with heart disease,
stroke, depression, and cancer as the largest contribu-
tors. In developing countries, chronic conditions includ-
ing injuries and mental disorders are even expected to
be responsible for almost 80% of disease. Low and mid-
dle-income countries are the biggest contributors to the
increase in burden of disease from non-communicable
conditions. In China or India alone for example, there
are more deaths attributed to cardiovascular disease
than in all other industrialized countries combined. This
implies that health care costs become excessive when
the national health care systems do not succeed at effi-
ciently managing and addressing chronic diseases. The
costs associated with chronic diseases greatly exceed
expenses for medical treatment but affect society as
a whole.
Most health care systems have not yet developed and
adjusted towards better reflecting the increasing need
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for chronic care. The health care is often fragment-
ed and still focused on acute and emergent symptoms.
Although the individual’s health behavior and adher-
ence to therapies is crucial to treat chronic conditions,
the information and skills provided to the patients to
optimize handling of these conditions is often not con-
sidered essential or comprehensive. This is reflected in
the fact that many health care systems usually do not
include a long-term, goal-oriented plan for patients with
chronic conditions, and relevant and reliable medical
information is not available across providers or over
time. The organization of health care often lacks the use
of existing community programs, which is a particular
issue in low-resource settings that cannot be sufficient-
ly served by the existing primary care setups. Although
many chronic conditions are preventable, health care
professionals still quite often fail to regard their interac-
tions with patients as opportunities to inform, educate,
and motivate them about health promotion and disease
prevention strategies. This information would enable
patients and their families to improve their health, to
prevent or delay the onset of chronic conditions, and
to prevent and reduce complications related to chronic
conditions for patients that already suffer from a chron-
ic disease. Prevention and health promotion should be
part of every health care encounter but this is still far
from clinical reality. � Managed care – as exists in
the US and is emerging in other countries like Switzer-
land – has the potential to provide a range of integrat-
ed services required by people with chronic conditions,
although the managed care industry is just beginning to
realize and respond to chronic care needs.
� Long-term care involves individuals with chronic dis-
eases and disabled persons, often elderly members of
society. Long-term care refers to a continuum of med-
ical services, social services, and housing designed to
support the needs of people living with chronic health
problems or disabilities that affect their ability to per-
form everyday activities. The goals of long-term care
are much more complicated and considerably more dif-
ficult to measure than the goals of acute medical care.
While the primary goal of acute care is to return an indi-
vidual to a previous functioning level, long-term care
aims to prevent deterioration and promote social adjust-
ment to stages of decline. Long-term care includes
a broad range of services emphasizing medical as well
as social services. While acute care is usually limited
to specialty providers, the providers of long-term care

are more wide-ranging. They include traditional medi-
cal providers such as physicians and hospitals, rehabil-
itation providers such as physiotherapists, formal com-
munity caregivers such as home care agencies, facili-
ty providers such as nursing homes and assisted liv-
ing facilities, and informal caregivers such as friends
or family members. It is common for long-term care
to provide custodial and non-skilled care, like assist-
ing with normal daily tasks like dressing, bathing, and
using the bathroom. Long-term care can be differentiat-
ed into institutional care and non-institutional care like
� community care.
Institutional (or facility) care comprises nursing home
care and several kinds of supportive housing. Nurs-
ing homes provide institutional care for people recov-
ering from an acute illness or for those whose chron-
ic needs require skilled nursing care and significant
assistance with activities of daily living (ADL) such as
bathing, toileting, or transferring. Supportive housing is
designed to provide group living, assistance with daily
personal care, and protective oversight for people with
long-term care needs. The various types of supportive
housing services differ from country to country.
Community care is especially prevalent in Anglo-
American countries like the US or UK. It can be either
formal care like home health care and hospices or infor-
mal care, meaning in-home care and support by friends
and family. Home health care, also known as domicil-
iary care, is health care provided in the patient’s home
by health care professionals. Home health care differs
from home care or custodial care. Home care is non-
medical care provided by persons who are not nurs-
es, doctors, or other licensed medical personnel. Home
health care may involve a wide variety of medical
and social services and providers, depending on the
patient’s needs.
Hospices provide supportive emotional and spiritual
services to terminally ill patients and their families,
in addition to medical services. These services usually
involve an interdisciplinary team that includes a physi-
cian, a nurse or nurse’s aide, a social worker, a mem-
ber of the clergy, and volunteers. Team members pro-
vide medical services, social services, and respite care
for the patient and their family. The modern hospice is
a relatively recent concept that originated and gained
momentum in the UK after the founding of St. Christo-
pher’s Hospice in 1967. Since its beginning, the hos-
pice movement has grown dramatically. The first hos-
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pice in the United States was established in 1974. Hos-
pice care is one form of � palliative care that still
most often occurs in the dying person’s home. Pallia-
tive care concentrates on reducing the severity of the
symptoms of a disease or slows its progress rather than
providing a cure. It aims at improving quality of life by
reducing or eliminating pain and other physical symp-
toms, enabling the patient to ease or resolve psycholog-
ical and spiritual problems, and supporting the partner
and family. Palliative treatment methods may also be
applied to patients that suffer from side effects of cura-
tive treatments like, for example, the nausea associated
with chemotherapy. Although palliative care is by no
means a new concept, only a few physicians have put
much focus on it in the past. Traditionally, the predom-
inant goal of the physician was to cure patients; putting
more efforts into making the conditions for the patients
more comfortable and increasing quality of life was
often interpreted as giving up on them. The concept of
accomplishing a good quality of life has gained impor-
tance in the recent past; however, there is still a way to
go.
In all countries, informal care provided by the family
has always been and still is the major source of pro-
vision of long-term care. This is true for care of old-
er persons as well as for care of patients with chronic
conditions. However, the heavy burden of care cannot
be shouldered by families alone. Due to a wide range

Health Care and Rehabilitation, Table 1 Characteristics of acute care and chronic care

Characteristics Acute care Chronic care

Goals of care Cure: Restore to previous level of functioning Assistance and care:
Maintain independent living
Facilitate successful personal and social adjustment
Minimize further deterioration of physical and mental health
Prevent acute exacerbations of chronic conditions

Providers of care Specially trained health care and human
services professionals in institutions set up
for acute care purposes

Multiple caregiver sources and settings, often includes
network of relatives, friends, and community services along
with hospital, home health care, and social service
professionals

Scope of care Primary care with specialist support if required Broad scope of social, community, and personal services,
as well as medical and rehabilitative care

Quality of care measures Significant government investment in many
developed countries in outcome measures
and quality of care standards for most
hospital-based acute conditions

Relatively few measures to assess quality of care

Care delivery setup Typically occurs within one organization Multiple organizations involved; collaboration required

of social, economic, demographic, and epidemiologi-
cal factors, family resources are dwindling. In addition,
family caregivers need guidance, support, and skills to
manage this often complex care. The growing demand
for home care means that families that do not have suf-
ficient know-how are often left to deal with the care-
giving responsibility and effort on their own. Effec-
tive long-term policies are therefore a key challenge
for many health care systems around the world. There
is no single solution that covers all the national issues
and countries are therefore evaluating several different
approaches. Yet, they are still not shared appropriately
and comprehensively to enable other countries to use
the existing knowledge and establish long-term care as
an integral part of their health and social systems.
Table 1 summarizes the characteristics of acute and
chronic care.

Rehabilitation

With the increase in chronic diseases and disabili-
ties, rehabilitation medicine has emerged and devel-
oped in the recent past. Rehabilitation services pri-
marily address disabled and chronically ill persons;
� short-term rehabilitation also covers acute illness-
es, as explained above. Rehabilitation is an active
and dynamic process by which a disabled person is
helped to acquire knowledge and skills in order to
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maximize physical, psychological, and social function,
thus promoting activity and participation. Rehabilita-
tion approaches can aim at:
• reducing disability
• acquiring new skills and strategies that reduce the

impact of the disability
• altering the physical and social environment to allow

for easier functioning with the given disability.
The key benefits of rehabilitation are improved func-
tional outcomes, reduced unnecessary complications,
and better coordination and use of resources. One key
element of rehabilitation is team work, which involves
a wide array of different professionals. � Rehabilitation
teams can work in many different contexts like hospital
based, mainly consisting of physicians, therapists, and
nurses, or community based, involving local authority
employees such as social workers and community occu-
pational therapists. The rehabilitation team has to func-
tion as a coherent whole, allowing client-centered goals
to be set and monitored. Thus, the team has to be out-
come oriented instead of discipline oriented. The reha-
bilitation core team generally consists of a rehabilita-
tion nurse, a clinical neuropsychologist, an occupation-
al therapist, a psychotherapist, a speech and language
therapist, and a rehabilitation physician.
As for health care, there are again different organiza-
tional models of � rehabilitation delivery. There is no
single way to develop a rehabilitation service and the
physical base, team, structure, scope, and range of the
services provided differs from community to commu-
nity and from country to country. Inpatient rehabili-
tation takes place in the hospital in a dedicated reha-
bilitation unit that is usually able to deliver all stan-
dard post-acute inpatient rehabilitation. In the case of
regional hospitals, the rehabilitation unit often consists
of more specialized therapists, physicians, and nurses
and will probably contain a more specialized range of
equipment and assessment facilities. In many countries,
those specialized services are also offered in specific
inpatient rehabilitation clinics. Outpatient rehabilitation
can be performed at the disabled person’s home, in out-
patient rehabilitation centers, or at the specialist thera-
pist’s office.
The delivery models described are primarily applicable
to health systems in the Western World. A large part
of the rest of the world, especially developing coun-
tries, has less than adequate rehabilitation resources and
facilities. Thus, other models had to be developed to

overcome those difficulties. The World Health Orga-
nization (WHO) initiated the concept of � communi-
ty based rehabilitation (CBR) as part of general com-
munity development efforts aiming at the rehabilita-
tion, equalization of opportunities, and social inclusion
of all people with disabilities. Its implementation is
driven though the combined efforts of the people with
disabilities, their families, organizations, communities,
and the relevant governmental and non-governmental
health, education, vocational, social, and other services.
CBR has evolved in recent years towards putting more
emphasis on human rights, ongoing actions to address
inequalities and alleviate poverty, and expansion of the
role and influence of Organizations of Persons with
Disabilities (DPOs), which have been established and
strengthened in many countries.
The objective of the WHO concept of an inclusive com-
munity is the adaptation of the structures and proce-
dures of the community to facilitate the inclusion of
people with disabilities. It focuses on all citizens and
their entitlement to equal treatment, including those
with disabilities, and thus benefits all people in the
community, not just those with disabilities. A charac-
teristic of CBR and similar programs is the involve-
ment of the disabled people and their representatives.
To enforce equal opportunities for people with disabili-
ties, a common, multi-sectoral approach involving com-
munities, DPOs, national policies, different government
ministries, NGOs, and other stakeholders is necessary.

Summary

The development of health care in the last century has
been characterized by increasing differentiation in the
tasks of physicians, resulting in the development of
a range of disciplines. On one hand, there are physi-
cians with generalist tasks, mostly working outside the
hospitals, who fulfill an important role in prevention
and treatment of diseases in populations. On the other
hand, there are specialists who are increasingly focused
in narrow areas of health care, offering those services
mostly in hospital settings and losing the connection to
the community. The future society will be an aging one
with the concurrent burden of degenerative diseases.
The “Health for All” call made in 1978 at the WHO
conference in Alma Ata which aimed at achieving this
approach to health care has failed in many instances.
This is partly driven by the fact that primary care still
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needs to further improve and delineate its role in pub-
lic health care to achieve health for all. The individual-
ist, high-cost hospital-based care system will neither be
affordable in the future, nor deal with the problems fac-
ing our society. An effective approach to address those
newly emerging health problems requires changing the
structure of the hospital-based health system towards
a public health oriented, community-based structure, as
has already been partly implemented in long-term care.
Rehabilitation services have to be integrated within this
approach given the increasing demand for those ser-
vices by both disabled and chronically ill people, espe-
cially the elderly. This is especially true for developing
and poorer countries where, for example, community
based rehabilitation points towards the right direction.
All of this implies that collaboration between public
health and individual health care is required to bridge
the gap between the two disciplines and achieve health
for all people. The provision of a community-oriented
health care system seems inevitable in many countries
as the hospital-based health care system will not be able
to solve the problems of health care in the future.
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Health Care Services

Synonyms

Medical care services; Health care

Definition

� Health care services are defined as services aimed
at prevention, treatment and rehabilitation of illness
through the services provided by different health care
professionals such as physicians, nurses, etc.

Health Care System Reforms

� Health Systems Reforms
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Synonyms

Health system

Definition

Health care systems are organizations where health ser-
vices and health care are provided. They can be divided
into three subgroups: state health services, social health
security systems, and private health insurance systems.
There is no overall accepted definition for health care
systems. As an interdisciplinary field of research, health
care systems aim at promoting and maintaining the
population’s health. Thus, they have contributed great-
ly to better health. How they act and are implemented
depends on which services are provided and how the
health care systems are organized.

Basic Characteristics

Besides individual behavior and personal circum-
stances, an individual’s health is also affected by health
care systems, starting with care during pregnancy and
delivery of a healthy baby and up to care of the elderly.

As an interdisciplinary field of research, health care sys-
tems aim primarily to promote and maintain the popula-
tion’s health. Thus, the lives of most people are depen-
dent on health systems. Intention and overall aims are
to improve the well-being of the individual or popula-
tion, minimize risk factors, and identify and treat dis-
eases (Schwartz and Janus 2006). Health care systems
are based in institutional structures, which differ from
nation to nation. Financing of these systems is guaran-
teed by both public (e. g. taxes) and private funds (e. g.
donations).

What are Health Systems?

As there are many influencing factors on health, such as
nutrition, physical activity, social circumstances, work-
places, and so on, health care systems and the defi-
nition of a health care system often vary. This is not
only the case on an international and national level but
on a regional level too. There is no precise definition
existing regarding what health care systems are – nei-
ther on a national nor on an international level. Accord-
ing to the definition from the World Health Organi-
zation (WHO), there is no specified frame regarding
what a health care system stands for, where it starts,
and where it ends. Finally, a health system is defined
as “ . . . all the activities whose primary purpose is to
promote, restore or maintain health.” (WHO 2000).
This statement includes both health activities that have
a direct impact on the individual’s health, as prima-
ry prevention and health promotion, and also covers
activities with a secondary health-enhancing effect, like
improving environmental safety. Although the defini-
tion of health care systems is not precisely given, these
systems “ . . . today represent one of the largest sec-
tors in the world economy.” (WHO 2000). Develop-
ment started in 1883 when Germany enacted a law for
the health of low-wage workers and thus started the first
social insurance model. Many nations worldwide fol-
lowed and adopted the law on a national level.
In general, health care systems are organizations from
which health care is provided. These vary widely from
one nation to another. If comparing the systems among
different countries, the financing and management of
the health care systems are appropriate aspects to com-
pare. Funding can be public or private and control
can be led by governmental or public bodies. Thus,
health systems are mainly characterized by great dif-
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Health Care Systems, Fig-
ure 1 Relations between
functions and objectives of
a health system (WHO 2000)

ferences in organization and funding. These differences
often lead to diverse outcomes in health policies and,
finally, health within the population itself. It follows
that mistakes in investment in a health system have
long-lasting consequences for all individuals and sys-
tems involved. Health system research therefore aims
at developing tools for describing these differences
and tries to improve circumstances for better health
(WHO 2000).
Much preventable disease could have been prevented by
a well-established health system that reaches the whole
population and aims at promoting health and preventing
diseases. Particularly deprived people are affected by
unequal distribution. The intention is to compare health
systems by looking at what they achieve and what they
really do in terms of realizing their overall goals (Roe-
mer 1991). Figure 1 gives an overview on how func-
tions and objectives of health care systems are related
to another.
Three fundamental objectives are recognized for health
care systems – improving the health of the popula-
tion they serve, responding to people’s expectations,
and providing financial protection against the costs of
ill-health (WHO 2000). For implementing these on
a national level, the impact of policy and its decisions
is fundamental. Individual circumstances within each
country lead to different implementation of these objec-
tives. Resources differ and health problems within each
country vary. Influences such as distribution of income
and wealth or impact of climate constitute no real indi-
cators.

Success in the overall frame of health systems covers
the effective control of diseases (WHO 2000). The final
aim is the protection and improvement of health of the
population; inequalities have to be limited by fairness
and without discrimination. Resources in health sys-
tems need to be raised appropriately.
Health systems in all nations have a great impact on
the health of an individual. With their design, manage-
ment, and financing they contribute to better health for
all by affecting people’s lives directly. After undergo-
ing reforms in the past 100 years and concentrating on
the extension of the social insurance system, health sys-
tems’ focus is now on the promotion of primary health
care.
A problem that still exists is the unequal distribution of
resources within different international health care sys-
tems. Generally, they should integrate people’s health
needs and their expectations. Often, there exists an
unbalance between these expectations and reality, par-
ticularly with regard to tariffs that people have to pay
and the benefits they get in return. Misuse of the health
system’s power can lead to harm rather than to a well
structured and organized system. Thus, the intention of
health care systems is not implemented as it is supposed
to be and preventable diseases occur that could have
been avoided. These aspects lead to a high potential for
improvement of health care systems and their funding,
starting at the policy level.
An overall objective of health care systems is the health
of the whole population from the beginning of their
lives. Aiming at implementing this goal requires the
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best management and financial distribution with respect
to current improvements and political circumstances,
influencing whether health care systems do their job
effectively or not.
Finally, demographic changes and medical and techni-
cal improvements have to be taken into account. This
aspect leads to increased expenditures in health care
systems, and affects all nations (WHO 2000).
Policy’s interest has to be to help health systems to
use their own resources for achieving goals. Further-
more, policy-makers need to find out how health sys-
tems are structured and how they work. These find-
ings are fundamental for understanding and, thus, for
improvement of health care systems, giving support
within their resources. On the other hand, it is not only
the health care system that influences the individual’s
health. It is in the population’s interest to pursue reso-
lutely their rights and obligations, leading to them being
better informed. People should be able to integrate their
expectations in order to become an active part of the
whole health care system. In addition, through compar-
isons of experiences from other nations, the individual
health care systems can be adopted according to their
specific cultural, historical, and social circumstances.
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Health Care Teams in Palliative Care

Synonyms

Interdisciplinary palliative care groups; Multimodality
hospice approach

Definition

In palliative medicine and hospice care transdisci-
plinary work is fundamental. Groups of physicians,
nurses, social workers, physiotherapists, occupation-
al and complimentary therapists, hospice chaplains,
family members, housekeepers and volunteers provide
the best chance for successful health care in patients
with incurable illnesses. They support the critically ill
patient medically on the one hand, and psychological-
ly on the other hand. The caregivers are by themselves
under severe emotional stress.

Health Care Utilization

� Health Determinants, Economic

Health Change

Synonyms

Health outcome

Definition

Health outcomes describe the change in the � health
status of an individual due to a clinical intervention
or therapy. To measure health outcomes, health profes-
sionals establish a list of the end results of a particu-
lar health intervention according to the experience of
the patients. It includes for example the change of the
ability to function in everyday life and the general per-
ception of well-being. The research of health outcomes
that links the care patients receive to the outcomes they
experience has become an important factor to monitor
and improve the quality of health care (� health care
quality).

Health Communication

Definition

Health communication is the art and technique of
informing, influencing, and motivating individual, insti-
tutional, and public audiences about important health
issues. The scope of health communication includes
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disease prevention, health promotion, health care pol-
icy, and the business of health care, as well as enhance-
ment of the quality of life and health of individuals
within the community.

Health Control

Synonyms

Health promotion; Healthy public policy; Disease pre-
vention

Definition

Health control includes the policies and processes that
enable people to increase control over and improve their
health, as is stated in the Ottawa Charter for Health Pro-
motion (1986). These address the needs of the popula-
tion as a whole in the context of their daily lives, rather
than focusing on people at risk for specific diseases, and
are directed toward action based on public policies on
the determinants or causes of health. The main goal is
a progress towards a healthier world.
Health promotion must become an integral part of
domestic and foreign policy and international relations,
including in a situation of war and conflict. To achieve
this, it is necessary to promote dialog and cooperation
among nation states, civil society and the private sec-
tor. An example of such a successful treaty to improve
health of the population is the World Health Organiza-
tion Framework Convention on Tobacco Control.

Cross-References

� Disease Prevention
� Health Promotion
� Healthy Public Policy

Health Data

Synonyms

Confidentiality; Data protection

Definition

An individual’s claim to limit access by others to
aspects of one’s personal life, notably including one’s
identifiable health data.

Health Data Management
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Definition

Health data management comprises all activities relat-
ing to managing health data as a valuable resource. It
encompasses acquiring, entering, processing, coding,
outputting, retrieving and storing of data gathered in the
different areas of health care, for example at the lev-
el of health care providers (physicians, hospitals, phar-
macies and other health care facilities) and at the level
of health care payers (health insurances, social insur-
ances). Health data management also embraces the val-
idation and control of data according to legal or profes-
sional requirements.

Basic Characteristics

Evolution of Health Data Management

As a result of the great progress in information and
communication technologies over the last years, the
landscape of health care delivery and medical data man-
agement has significantly changed. In contrast to for-
mer health data management through paper records that
stored physically data where it has been produced, there
are today more and more health care areas in which
data are managed electronically. In many health care
provider organizations, information technology plays
an important role not only for document management,
but also for administrative activities and clinical pro-
cesses. Electronic data management allows improved
physician’s access to clinical data, the use of bar cod-
ing, computerized prescriptions and numerous soft-
ware applications supporting health care providers in
the � reimbursement process via � diagnosis related
groups as well as in their quality assessments (� health
care quality). With rising cost-consciousness in the
health care sector, the need for information automa-
tion as well as for transparency of resource utilization
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is increasing. As a result, information technology and
computer science continue to have a great potential in
the health care and medical world. Health care pay-
ers, for example, turn increasingly to � business intel-
ligence tools and analytical data processing systems
to evaluate cost, utilization and effectiveness of health
care services. The growing efforts towards Integrated
Health Care (� integrated health care) led to further
developments of � telemedicine (or � e-health applica-
tions) as an important tool to improve access to services
for patients in more remote areas and to offer distance
learning for health care professionals. Another popu-
lar development, electronic health or patient records
are increasingly applied to centralize patients’ infor-
mation of the different services provided in one health
care unit or across several health care units. Further
developments head towards so-called “patient smart
cards” loaded with clinical and demographic informa-
tion. These developments require organizational, func-
tional and scientific knowledge as well as ethical and
legal standards for data quality, information security,
access control and privacy.

Challenges: Standardization and Norms

Ethical aspects concerning the secure distribution of
sensitive medical information, the balance between
groups of patients’ needs, expectations of health profes-
sionals and the health care industry’s requirements are
major challenges to the recent development of health
data management.
In all countries with well developed health care sys-
tems, efforts on national and international levels to set
norms for electronic health data management can be
observed. Recommendations are formulated to:
• harmonize standards for data exchange, e. g. harmo-

nization of formats, syntax, headers, links, etc.
• protect database access and patient identification,

e. g. digital signature for health professionals, unique
identification process for patients, etc.

• define the role for health data management and the
electronic health record including long term preser-
vation and a set of minimal functions

• evaluate conformity to existing norms and standards
on an international level

In most countries governments are setting legal stan-
dards for health data management. In Europe, the Euro-
pean Committee for Standardization delivers proposals

and recommendations on standards for health informat-
ics and � e-health (European Committee for Standard-
ization 2005).

Electronic Health Records (EHR)

In all developed health care systems, the introduction,
or broader application of, � electronic health records is
a highly discussed topic.

Definition EHR capture and manage the whole his-
tory of patient health information. They function as
the physician’s primary information resource during the
delivery of care.

Advantages and Risks EHR enable doctors, admin-
istrators and patients to benefit from a rich and sophis-
ticated informational environment. As individual med-
ical records can be electronically linked and aggregat-
ed, they promise a more comprehensive and coordinat-
ed health care approach for patients. On a community
or national level, EHR provide a previously impossible
insight into the health of population groups and there-
fore offer new opportunities for epidemiological stud-
ies.
EHR support the monitoring and evaluation of the qual-
ity of care provided, the effectiveness of the health care
organization’s infrastructure and the utilization of prac-
tice guidelines (� infrastructure and service delivery).
Electronic patient data facilitates the accountability in
health care as � resource allocation, � reimbursements,
� health outcomes and risks (co-morbidities and side-
effects) become transparent. From the epidemiologi-
cal perspective, EHR offers the possibility to realize
new comprehensive studies of population health, risk
factors and disease burdens thanks to the provision of
appropriately masked long term information on a much
broader basis than former survey data. Furthermore,
the various scientific research institutes will be able to
exploit electronically available patient data in order to
improve the overall information about the health care
system.
However, electronically available patient records make
access and distribution of data easier and could there-
fore threaten privacy and lead health insurers to dis-
criminate against patients with high-risk disease pro-
files. The electronic management of health data could
be vulnerable to unauthorized access and exploitation.
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Conclusion

Despite the advantages of EHR, ethical standards have
to be imposed externally on every organization deal-
ing with personal health data in order to ensure respect
for the well-being and dignity of patients and to protect
their interests. As physicians have the obligation of con-
fidentiality and, generally, patients own their own health
records, it is they who decide to authorize physicians to
disclose health data or not.
The future of EHR is a question of balance between the
protection of individual � privacy rights and the real-
ization of public benefits from electronic health infor-
mation. The use of EHR depends ultimately on suc-
cessful de-identification to make health records anony-
mous and patients’ consent authorizing health data dis-
closure.

Cross-References

� Business Intelligence Tools
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Health Data Protection

Synonyms

Confidentiality

Definition

A subset of � privacy that focuses on health data pro-
tections arising from a relationship of trust between
individuals (e. g., relationships between physicians and
patients, researchers and human subjects, genetic coun-
selors and clients).

Health Determinants

Synonyms

Factors that influence health

Definition

The events and environmental factors that give rise to
the immediate causal factors are often termed “determi-
nants”. Health determinants include physical, biologi-
cal, behavioral, social, and cultural factors.
Among physical factors the most important ones are
climate and geographical characteristics of a particular
region.
Biological determinants may be inherited or acquired.
Social determinants of health are very complex. Per-
haps the broadest social determinant of health is a coun-
try’s level of social and economic development.
Cultural factors influence behavioral patterns that in
turn may promote or endanger health.

Health Determinants, Economic
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Synonyms

Health care access; Health care utilization; Medical
outcomes; Economic evaluation; Health impact assess-
ment; Demand of health care
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Definition

Health status is influenced by a multitude of factors.
The health status and the health-related quality of life
of individuals, or a specific population, are fundamen-
tally determined by the environment and the circum-
stances (health determinants) of a person, or a popula-
tion. It can be further assumed that economic circum-
stances have a considerable influence on the environ-
ment. Ironically, not only has the economy an influence
on health status but health status has an enormous influ-
ence on income and economic growth. Our health status
and our � health-related quality of life is dependent on
where we live, the condition of our environment, our
individual genetic make-up, our income and education-
al level and social status. It is obvious that health deter-
minants have to be included in a health economic anal-
ysis. Besides genetic prerequisites (biology and genetic
endowment), gender and culture it is clear that econom-
ic circumstances have an enormous influence on health
and health-related quality of life.
• Social and economic environment: Health is

dependent on income and social status. The big-
ger the differences between the rich and the poor,
the larger the differences are in the health status of
a society. Resources should be sufficiently available
to guarantee the imbedding of the individual into
social support networks and social environments.

• Physical environment: An environment which
maintains health requires a corresponding infrastruc-
ture which maintains a healthy environment (water,
air, traffic, and home) and healthy working con-
ditions. Health services which provide prevention,
diagnosis and therapy have to be available. Indi-
viduals and the society in which they live have to
have sufficient financial resources to maintain the
desired environment and provide the essential infras-
tructures.

• Individual characteristics and behaviors: People
with a low standard of education and literacy tend
to be less healthy. Inadequate working conditions,
stress and little self-esteem have negative effects
on health. People who have secure employment are
healthier, particularly if they have control over their
work environment and their job. Balanced nutrition-
al habits, physical activity, personal health practices
and coping skills have a positive effect too. The fun-
damentals of healthy living are formed in childhood.

It is essential to support individuals and whole pop-
ulations; sufficient personal financial resources have
to be provided.

Basic Characteristics

Health and Economic Growth

The targets of a health care system are the maintenance,
support and recovery of the population’s health in its
group-specific and regional sub-structures. Objectives
for political action can be derived from the general and
special factors which determine health status and the
health-related quality of life. Health policy related deci-
sions can be aligned to the scope of actions mentioned
above. Health equals wealth: countries with a high lev-
el of health grow faster than countries with a low lev-
el of health. There is also a linkage between improved
health and the escape from poverty. Health interven-
tions are subject to political decision-making processes
since financial and social resources have to be utilized.
From the economic point of view, scarce resources need
to be utilized optimally; thereby maximizing the ben-
efit for the individual and/or the whole society, thus,
the health sector makes an important contribution to the
welfare of a society. Despite the constant regrets about
increasing expenditures, a paradigm shift is presently
taking place in the perception of the health and social
sector.
Health can no longer be seen as a dependent variable
of economic and social development but has to be rec-
ognized as a factor for � economic growth. This was
recognized by the WHO commission examining the
interrelations among investments in health, econom-
ic growth and poverty reduction (WHO Commission
on Macroeconomics and Health 2001). The report on
“Macroeconomics and Health: investing in health for
economic development” detects several key findings:
A worldwide scaling up of health interventions for the
low-income countries of $30 to $40 per person will
require approximately $27 billion per year in donor
grants by 2007 ($38 billion per year by 2015). Around
$6 billion per year are currently provided. These invest-
ments would save up to eight millions lives and they
would translate into hundreds of billions of dollars of
increased income. So, besides the expense of maintain-
ing health, which burdens the economic disbursements
for social systems and the nation’s competitiveness sub-
ject to financial plans, the contribution of health care
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to economic growth and employment is documented.
The health status of the population has a qualitative and
quantitative influence on human resources of a society
and therefore is an essential input factor for econom-
ic growth. The productivity of workers is improved by
health (qualitative dimension) and by the reduction of
illness the number of workers is increased (quantitative
dimension). Also, the market for individual health ser-
vices with its various products, services and facilities
is itself an industry where enormous sales can be made
and in which many people can find jobs. The demand
for a higher quality of life and a best possible state of
health is not just based on an ethical and moral sense
of justice; health represents a productive resource and
therefore is of social value and promotes the growth of
a society as a whole.
International differences in life expectancy provide
a cross-national challenge concerning the maintenance,
re-establishment and promotion of health as well as
the financing of health services. Health-related political
targets, outlined above, are dependent on the econom-
ic power or the social wealth of a country. Based on
extensive literature, there is an obvious link or interre-
lation between health and poverty. Moreover there is an
interrelation between health expenditure, gross domes-
tic product, education and life expectancy. Taking these
indicators into account the various health determinants
are important parameters in a country’s economy.

Health Determinants and Evaluation

Measures of health promotion and health care inter-
ventions aim to affect health determinants. Interven-
tion at both a governmental and a personal level are
required. So, substantial environment, social environ-
ment and personnel resources need to be provided to
promote changes in behavior – with the aim of increas-
ing life expectancy and a health-related quality of life
and reducing morbidity and early mortality. In terms of
an optimal use of scarce health resources the achieved
results (medical outcome and health-related quality of
life) must be in relation to the used resources (input fac-
tors). Health economics play an important part in the
evaluation of health and health care interventions and
provide a set of techniques to assist decision making in
the health care sector, to promote efficiency and � equi-
ty. Making optimal decisions concerning the allocation
of scarce resources can make a big difference in the

degree to which health care systems continue to func-
tion; ultimately it can mean saving more lives and pro-
viding a better quality of life (social benefits). Health
economics is about maximizing social benefits obtained
from constrained health producing resources.
The � health economic evaluation makes a compari-
son between alternative courses of action, therefore the
existing options are evaluated in terms of both their
costs and their benefits (Drummond 2005). On this
basis a � health impact assessment intends to identify
the positive or negative impact, effectiveness, efficien-
cy and eligibility of different populations. Due to com-
plex causal pathways between interventions (projects,
programs or political/social strategies) and a potential
health impact at the individual or population-related
level, a verification is often hardly possible. Numer-
ous confounding factors do influence the outcome and
impact (health status) so that the verification of an exist-
ing correlation between alternative action and changes
of health status and a health-related quality of life is
quite difficult (Andersen 1995; Sprangers and Schwartz
1999).
First the health determinants have to be registered
and their influence or causal effect chain has to be
described. Regarding the documentation of the results
sources have to be made transparent and missing or
incomplete information has to be pointed out. A com-
prehensive representation is based on qualitative and
quantitative evidence. Therefore a model of demand
and production of health-related products/services
is required – including predisposing characteristics,
enabling resource as well as need’s influencing fac-
tors.

Demand and Health Care Utilization
of Health Goods and Services

Due to the requirements mentioned above two theories
out of economics and social sciences should be focused
on in the following. Health economics deals with the
claims and the production of medical care and health
promotion. The supply and demand are described by
models which explain the behavior of the interest-
ed people and contractors by economical decisions.
Regarding the empirical revision of the assumption it
has to be noted that the socio-scientific and health eco-
nomic models are overlapping and develop into multi-
variate models. Socio-scientific and economic analysis
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Health Determinants, Economic, Figure 1 Individual-, system- and production characteristics effecting health status

point out the behavior of individuals or whole popula-
tions by means of population-related and system-relat-
ed characteristics. These can be completed by result-
related characteristics of politics and production-related
features.
One health economic model for estimating demands
or claims on health goods and health services is the
so-called Grossman Model (Grossman 1972). Accord-
ing to the basic models for the household productions
Grossmann established a periodical model to present
the demand for health. In 1986 Wagstaff developed
a simplified presentation which is based on periodical
presentations of Grossmann 1972 and also represents
his three basic assumptions:

• Health is a human need besides other needs. With
no doubt a good health status is the aim of every
person; however, health is also competed with oth-
er needs. The satisfaction of these needs is compet-
ed with health: first by the consumption of scarce
resources which could be used by health goods, on
the other hand through the direct influence of health
(smoking, alcohol etc.). The thesis, that health may
be seen as the “uppermost commodity”, can be ques-
tioned – often harmful behaviors are noticed. The
capital stock of health depends on the claims of med-
ical services and a deduction rate which is explicitly
defined as a role of age (of capital stock of health)
and the intensity of its use. With the help of the
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deduction rate characteristics like health behavior or
the education level can also be integrated into the
model.

• The person’s state of health is determined by the con-
sumption of health goods or health services.

• In this model the demand for medical services is
interpreted as a derived demand, i. e. the individu-
al asks for health and not medical services. By the
use of services (medical and custodial care or ser-
vices of other professions in the field of cure) or the
use of products (drugs, medical engineering, other
means etc.) the health of the individual can be kept
or restored completely or partly. The target regard-
ing the consumption of health goods is the prolon-
gation of life at simultaneous attention of the qual-
ity of life. The consumption of health goods or ser-
vices takes place with exchange that is connected to
costs. A connection between the earned income and

Health Determinants, Economic, Figure 2 Synthesis of the determinants of the demands and the production of health

the state of health can be established by ascribing
an intensive and consumption use to a higher capital
stock of health. There are only limited resources that
are available for people interested in goods. Apart
from an underlying health insurance, the basics of
the model can be seen to be that the consumer of
health services has to pay for it directly, i. e. he or she
has to raise the amount for medical care, services or
health products within the limited budget.

Some statements of the Grossman model have been
disproved by the empirical evidence. According to the
model the state of health and the demand for medical
services have to be correlated positively, this has not
been confirmed empirically.
Within the production of health services there is a dis-
tinction between the service level of the manufactor-
ing of health products (level I: secondary sector) and
the establishing of services (level II: tertiary sector).
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In economics, a service is the non-material equivalent
of a commodity. The delivery of these services typi-
cally involves the following factors: service providers,
equipment and physical facilities for service provision,
the client and customer contact. During the provision
of a health service a high degree of interaction between
patient and service provider is required. The patient’s
cooperation is an additional component of the produc-
tion (additional input factor). Therefore it is difficult to
analyze behavior like utilization of health care services
and the resulting outcomes.
A socio-scientific behavioral model was already pub-
lished by Andersen at the beginning of 1970 (sub-
suming: Andersen 1995). This basic approach which
was steadily developed over the years, contains a wide
(potentially complete) spectrum of categories for sub-
suming of individual and social determinants which can
influence the utilization of health services. The mod-
el is suitable for putting in an analytical order cate-
gories or determinants which can be consulted for the
description, explanation and forecast of the utilization.
The categories Predisposing Characteristics, Enabling
Resources and Need are in the center of the model as
magnitudes of influence on the demands of health ser-
vices.
• Predisposing Characteristics: With this underlying

item Andersen summarizes all features which indi-
rectly affect the demands. These features include dif-
ferent areas like demography (age, gender), social
structure (social status, education, etc.) and health
beliefs (attitudes, values and knowledge related to
health).

• Enabling Resources: These resources describe nec-
essary conditions for the use of health services. It
is distinguished between personal (income and the
existence of health insurance and additional insur-
ances) and community-related resources (the exis-
tence and the reachability of facilities at the habi-
tation and working place).

• Need: Interestingly enough Andersen distinguishes
between an affected person’s need (according to the
individual needs) and one by a professional sentence
objectified need (subjective sentence of an expert).

Later the model was completed with the components
Outcomes and Environment. Moreover Andersen and
his co-workers completed the model with feedbacks of
outcomes on � population characteristics (population-
related features) and on the health behavior. There are

many international studies which base on the model of
Andersen. The empirical explanatory power strength of
Andersen’s model is about 25% of the interindividu-
al variance. The most important explanatory variable
is the subjective assessment of own symptoms (Need)
while other factors play a smaller role. Figure 2 gives
a summary of the most important factors for the clas-
sification of the determinants related to health care uti-
lization.

Cross-References

� Economic Growth
� Equity
� Health Economic Evaluation
� Health Impact Assessment (HIA)
� Health-Related Quality of Life (HRQOL)
� Population Characteristics (Demographics)
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Synonyms

Environment-related determinants of health; Environ-
mental health determinants; Social and physical factors
influencing human health

Definition

The emphasis which research and public discussion are
increasingly placing on environment and health is an
expression of the growing importance which long-term
assurance and improvement of both living conditions
and the environment have as indicators and determi-
nants of human health and welfare. The World Health
Organization (WHO 1998) uses the term ‘environmen-
tal health’ to include all physical, chemical, biological
and psychosocial factors which can have a potentially
harmful effect on the health of both the currently living
as well as the future generations.

Basic Characteristics

Statement of the Problem

During the 20th century, environmental determinants
of human health (e. g., � workplace hazards and liv-
ing conditions, health services) and individual lifestyles
(Naidoo and Wills 2003) underwent a change in quality
mainly in the industrialized nations. Advances in cura-
tive medicine and environmental hygiene, improved liv-
ing and working conditions, socio-economic and tech-
nological progress as well as availability of health care
structures have contributed significantly to increase the
life expectancy and quality of life (Kistemann et al.
2002). Although the environmental conditions have
improved greatly thanks to technological progress and
legal regulations (e. g., threshold values), the current
high level of health is subject to interference from
a number of factors which arise from new or recur-
ring questions about the relationship between people
and their environment (EEA 2003).
According to estimates, a fourth to a third of the world’s
� burden of disease is due to environment-related � risk
factors. The WHO-commissioned Environmental Bur-
den of Disease Study showed that about a third of all
health problems in Europe affecting children and ado-
lescents (i. e., from birth to the age of 19) can be traced
back to environmental agents (Valent et al. 2004). In
children aged 0–5, up to 40% of the total burden of

disease is due to environmental risks (EEA and WHO
2002).

The Importance of Multifactorial Determinants
of Public Health

While most deaths in developing countries are caused
by communicable � infectious diseases associated
with poverty, scarcity of water, sewage disposal and
poor hygiene – e. g., malaria, cholera and tuberculo-
sis (WBGU 2005) – the so-called ‘modern health risks’
predominate in the industrialized nations. These stem
from changes in lifestyle, a technological environment
and global environmental processes such as climate
change which increasingly endanger human beings and
the environment beyond the local and the national level
(Kevekordes and Mersch-Sundermann 1999). Typical-
ly, changes in the illness pattern show a shift towards
� chronic diseases (e. g., cardiovascular or nutrition-
dependent diseases, allergies, asthma). On the one
hand, these are caused by individual, lifestyle-associat-
ed risk factors (e. g., smoking, � nutrition), on the other
hand they are clearly connected to environmental fac-
tors. An explicit, causal relationship between exposure
and effect can rarely be shown. Using a rough classifi-
cation, the following must therefore be distinguished:
• multifactorial environment-related diseases (e. g.,

allergies) (Behrendt et al. 1999);
• diseases where environment involvement is dis-

cussed and where environmental factors can act as
triggers or co-factors (e. g., some types of cancer)
(Nguyen 2002);

• environment-related functional syndromes (e. g.,
multiple chemical sensitivity [MCS]) where environ-
mental factors are discussed as possible contributory
causes (Wiesmüller and Hornberg 2002); and

• � somatoform disorders (Bullinger 2002).
In addition to their influence on health-related quality
of life, these problems also have a significant economic
aspect for the public health system (e. g., the burden of
disease which is caused by environmental pollution due
to road traffic and accidents). The causes of these health
problems are likely to be found in various areas of life
and in the everyday physical and social environment.
Evaluation and assessment of the relevant environmen-
tal determinants must therefore base on an understand-
ing of the environment that transcends a strict scientific
and technological definition.
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The Environment as Seen
from the Public Health Perspective

Public Health in the context of � ecological health
promotion and � environment-related health protection
requires a concept of the environment which compris-
es not only environmental toxins, but living conditions
in general. The one-sided biomedical definition with
emphasis on pathogenetic factors must be expanded to
include the central dimensions of the social, econom-
ic and cultural environment (Schmidt-Denter 2002) in
the various areas of life (e. g., housing and health; Fehr
et al. 2005) where physical, chemical, biological and
social factors interact. A comprehensive understand-
ing of the environment depends on a broader defini-
tion including psychosocial and ecological aspects and
integrating the often neglected potential and resources
found in the environment to promote and safeguard
human health.

The Effect of the Environment on Human Health:
Environmental Factors as Both a Resource
and a Health Risk

Since human beings and their environment constantly
interact with each other, the influence on human health
by environmental factors must be seen as natural and
hence unavoidable. Environmental resources like water,
soil, air, plants, animals, microorganisms, electromag-
netic and other � radiation can act in two ways: On
the one hand, they can promote human health. Con-
tact with nature is able to help relax, alleviate � stress
and generally contribute to the individual well-being
(RMNO 2004). Green spaces in residential districts
improve the quality of recreation in public areas and
have a positive influence on human activities. They
encourage � physical activity, thus indirectly promot-
ing healthier � behavioral patterns and hence improv-
ing the health status (Maller et al. 2005). On the other
hand, an artificially altered environment can endanger
human health. Potential environment-related threats can
stem from a number of factors; e. g., harmful substances
can be taken up through various routes, including the
gut, the airways and the skin. The main factors are
chemical (e. g., gases, particles, fibers, heavy metals,
organic compounds, pesticides, estrogens in the envi-
ronment), biological (e. g., microbial contamination of
food, indoors contamination by bacteria and mold) and
physical (e. g., � noise, radiation) (Seidel 1998). Impor-

tant social determinants (� health determinants, social)
(Neuser et al. 2002) include isolation, poverty and dis-
crimination. Human health is affected mainly by these
factors acting in combination – also depending on the
intensity, degree and duration of exposure – in differ-
ent areas of everyday life such as home, food, leisure,
work, traffic in � urban environments etc. (Fehr et al.
2005).

The Home and the Living Space as an Important
Environmental Determinant of Human Health

The home and the living space is where human
beings spend most of their time. The importance of its
resources and limitations as environment-related deter-
minants of human health was rediscovered and made
a topic of public � health policy only a few years ago
(Jackson 2003). Social � epidemiology and hygiene
research in the 19th century focused on hygiene stan-
dards and basic infrastructure. Nowadays, emphasis is
on challenges posed by the increasing volume of indi-
vidual travel, intensified land development (construc-
tion) to the detriment of green and recreation areas, as
well as growing social problems (Stronegger and Freidl
2004). The home and the living space, who are relat-
ed in a variety of ways (Schmidt-Denter 2002), are
particularly well suited to illustrate the close correla-
tion between the environmental burden, the availabil-
ity of environment-related public health resources, as
well as social status. Since a lower income is associat-
ed with a clear disadvantage regarding quality of home
(e. g., construction) and living space (e. g., traffic, near-
by industries), differences in exposure to physical and
chemical factors show a definite correlation with educa-
tion, income and professional status. Accordingly, the
less affluent population shows a greater clustering of
health risks and problems (Bolte and Mielck 2004).
Unlike the � environmental justice movement in the
USA, in Germany these social inequalities started being
addressed and were made a subject of public health
research only a few years ago. Considering the poten-
tial effects of a high exposure, especially for social-
ly disadvantaged groups and areas, there is a pressing
need for action, including � risk assessment, � inte-
grated environment-related public health reporting and
� health impact assessment (HIA). Population-related
preventive � environmental medicine – including the
basic disciplines environmental hygiene, environmen-
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tal toxicology and environmental epidemiology (Kiste-
mann et al. 2002) – is a vital part of public health.

Strategies and Approaches for Promoting
Environment-Related Public Health

In view of the scarcity of data regarding the actual risk
potential of environmental factors endangering human
health; cause-effect relationships; specific groups at
particular risk from environmental factors (e. g., chil-
dren, migrants, pregnant women, the elderly and sick
people); � gender differences in exposure and health
effects of environmental burdens; social and regional
distribution patterns of environmental burdens; as well
as possible (eventually late) health effects of chronic,
� low-level exposure, etc. (Meyer and Sauter 2000),
environment-related determinants of human health
must be approached with prevention in mind by min-
imizing the risks and making the most of environment-
related public health resources. Keeping an ecological
perspective of human health and disease, this requires
a holistic view of the environmental media, health-pro-
moting resources as well as environmental toxins and
their health effects while taking into consideration pop-
ulations in their entirety and their interaction with the
environment (Fehr et al. 2005).
While � prevention starts with specific diseases or
rather disorders and emphasizes lowering of risks,
� health promotion follows a resource-oriented ap-
proach. Despite different perspectives and strategies,
prevention and health promotion can complement each
other effectively in practice (Altgeld and Kolip 2004).
The existing approaches for � health behavior preven-
tion – e. g., preventing exposure, promoting environ-
mentally sound consumer behavior – aim at dissem-
inating behavior prevention in the people’s immedi-
ate environment. This would open up the possibility
of not limiting environmental awareness in health pro-
motion projects to just preventing danger and reduc-
ing risks, but implementing it from a health-promoting
angle both in particular � settings and at the communi-
ty level. There is great potential for integrated programs
which have become established both at the national
and the international level in the last few years. They
form the basis for an integrated cooperation of health,
urban development and the � urban environment. The
most important programs are the ‘Local Agenda 21’,
the German ‘Healthy Cities Network’ and the Federal-

Länder Program ‘Socially Integrative City’ (Trojan and
Legewie 2001). Their special characteristic is to focus
on environmental and human health determinants and
engage in transregional cooperation in different tech-
nical fields which shape environmental and living con-
ditions (e. g., urban planning, environmental medicine,
social work).

Cross-References

� Behavioral Patterns
� Burden of Disease
� Chronic Diseases
� Ecological Health Promotion
� Environmental Justice
� Environmental Medicine
� Environment-Related Health Protection
� Epidemiology
� Gender Differences and Health
� Health Behavior
� Health Campaigns
� Health Impact Assessment (HIA)
� Health Policy
� Health Promotion
� Infectious Diseases
� Integrated Environment-Related Public Health

Reporting
� Low-Level Exposure
� Noise
� Nutrition
� Physical Activity
� Radiation
� Risk Assessment
� Risk Factor
� Setting
� Social Factors
� Somatoform Disorders
� Stress
� Urban Environments
� Workplace Hazards
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Synonyms

Risk and protective factors of psychological health and
well being

Definition

Health determinants follow a broad theoretical frame-
work allowing the consideration of psychological,
physical, biological, social and environmental protec-
tive and risk factors as well as the interplay of these
factors affecting psychological health and general well
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being. Psychological health is characterized by a con-
tinuum of health related conditions ranging from
healthy states to ill conditions. Psychological health and
its determinants represent a theoretical framework as
well as an applied field for health psychology aiming
at health promotion and prevention of illness as well as
an approach to clinical treatment for established illness.

Basic Characteristics

Concept of Psychological Health

The definition of psychological or mental health has
varied over time in terms of concept and complexity.
A movement away from a definition of mental health
as resistance to or absence of mental illness empha-
sizes the way a person felt about himself or herself,
other people, and the world, particularly in reference
to his or her own place in it, while special significan-
ce was attached to the person’s feelings about earning
a living and their responsibilities towards those who
depend on them. This movement became known as pos-
itive mental health. In defining mental health, Gins-
burg (1955) settled for simple criteria such as ‘the abil-
ity to hold a job, have a family, keep out of trouble
with the law, and enjoy the usual opportunities for plea-
sure’. A more complex definition is reflected by Jaho-
da (1958), who suggested six approaches to the con-
cept. These approaches were based on:
1. self-concept and attitudes towards self, including

accessibility of the self to consciousness for self-
objectification, a correctness of self-report, self-
acceptance, and a sense of personal identity;

2. self-actualization and positive growth motivation;
3. integration of personality, including the balancing

of physic forces, a unifying outlook on life, and
a capacity to withstand stress and tolerate anxiety;

4. autonomy, including a stable set of standards for
one’s actions and a capacity for relative indepen-
dence from the social and physical environment;

5. perception of reality characterized by accuracy, free-
dom from need distortion and accurate empathy
towards other people;

6. adaptation and environmental mastery, including the
ability to love, to work, to play, to engage in interper-
sonal relationships, to meet situational requirements,
to adjust, to solve problems.

Despite Jahoda’s definition being criticized as an unre-
al expectation of universal bliss, it indicates the ide-

al of those who insist that mental health is more than
absence of mental illness. In addition, this broad and
complex definition is suitable for the concept of � men-
tal health promotion. Norman Sartorius, Director, Divi-
sion of Mental Health, World Health Organization in
Geneva states ‘promotion of mental health means dif-
ferent things to different people. To some, it means
the treatment of mental illness; to others, preventing
the occurrence of mental disorders; and to still others,
increasing the ability to overcome frustration, stress,
and problems and enhancing resilience and resource-
fulness’ (Sartorius 1989).

Factors Influencing Psychological Well Being

Psychological well being is essentially a subjective con-
struct, and people appear to derive an assessment of
their own well being using both external (social and
environmental) as well as internal (personal) indica-
tors. Diener (1998) has contended that well being is
related to inherited temperament in addition to fac-
tors such as person–environment fit, self-esteem, life
tasks and goals and the sense of agency in the real-
ization of these goals. This is consistent with the view
that a strong sense of psychological well being may
indicate an individual’s perception of his mastery over
life’s challenges, especially in relation to that of oth-
ers (Napholz 1994). A diminished sense of emotional
well being may contribute to poorer health status by
affecting health behavior and lifestyle as well as the lev-
el of risk awareness (Steptoe and Wardle 2001). This
suggests that health and psychological well being are
intimately related and also impact on socio-economic
indicators such as employment since depression and the
resultant low level of psychological well being has been
shown to decrease the chances of obtaining and main-
taining employment (Alexandre and French 2001).
Since life experience is an integral part of well
being (Ryff and Heidrich 1997), the interpretation of
these experiences in terms of the degree of satisfac-
tion with life must also be important. Since subjec-
tive assessments are more influential in determining
well being and life satisfaction than objective circum-
stances (Stedman 1996), it is clearly necessary to distin-
guish the internal determinants of well being from those
that are predominantly social. In terms of public health
and social policy, it is important to pay attention to peo-
ple’s perceptions of their own health, partly because of
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the interactions between social relationships and physi-
cal and mental health. These interactions are even more
significant when one considers how well being and sat-
isfaction with life are inextricably linked to social and
economic factors. In this larger context of social and
economic development, Marsella et al. (1997) has sug-
gested that success is meaningful only when it can be
translated into personal well being and an acceptable
degree of satisfaction with life. The other direction of
this relationship also holds true; that sustainable social
and economic development is most likely to occur when
the members of a society have a sense of psychological
well being and life satisfaction.

The Concept of Psychosomatic Medicine

The term psychosomatic emphasizes essential unity of
the psyche and the soma, a combination rooted in
ancient Greek medicine. Common disorders caused at
least partly by psychological factors include childhood
� asthma (http://www.highbeam.com/doc/1E1-asthma.
html), certain � gastrointestinal problems, � hyperten-
sion, � endocrine disturbances, � diabetes, and � heart
disease. In most psychosomatic conditions there is
some interaction between psychological factors and
physiological predisposition to the illness. Sigmund
Freud, at the end of the 19th century, laid the scien-
tific groundwork for psychosomatic study, with his the-
oretical formulations based on new methods of treating
hysteria. His methods were reinforced by the psychobi-
ology of the American psychiatrist Adolf Meyer and the
research of the American physiologist W. B. Cannon on
the physiological effects of acute emotion. The treat-
ment of psychosomatic ailments may involve a med-
ical regimen as well as some form of psychotherapy
for the patient. In recent years, psychosomatic medicine
has been subsumed under the broader field of behav-
ioral medicine, which includes the study of a wider
range of physical ailments. Understanding the psycho-
logical causes of various ailments is crucial: studies
suggest that a large percentage of deaths are rooted in
behavior. In the 1960s, concepts related to conditioning
gained prominence, as researchers found that humans
and animals could learn to control their autonomic ner-
vous system responses, usually involved in psychoso-
matic complaints. Emerging from this research came
the technique of biofeedback that provides individu-
als with information concerning their own physiolog-

ical responses, which they may begin to alter through
conscious techniques of control. The newest area of
research related to psychosomatic medicine has been
called � psychoneuroimmunology, the study of the
interactions of the endocrine system, central nervous
system, and immune system. Researchers believe that
studies of these biological systems can help to show
how an individual becomes vulnerable to illness.

Definitions and Concepts
of Prevention and Intervention

Two physicians, Hugh Leavell and E. Gurney Clark
(1953) defined three levels of prevention that were
applicable to all disorders and dysfunctions. The ini-
tial concept of prevention was rooted in a public
health (community) perspective, and so pure preven-
tion, specifically ‘primary prevention’, was aimed at
groups and communities believed to be at increased
risk for the development of a disorder or dysfunc-
tion. The standard epidemiological definitions of pre-
vention appear in Table 1. Primary prevention reduces
the prevalence of a disorder or dysfunction by reduc-
ing the number of new cases (incidence) that appear
in a defined population. The goal of primary preven-
tive interventions is to prevent the onset of a disease
or disorder, thereby reducing its incidence (number of
new cases occurring in a specific period of time). In
essence, primary prevention may be dichotomized into
two main endeavors: (1) actions designed to prevent the
development of psychiatric disorders; (2) interventions
designed to promote well being as an inoculant against
dysfunction.
Secondary prevention reduces the prevalence of a dis-
order by reducing the duration of a disorder or dysfunc-
tion in individuals who have expressed signs and symp-
toms of that disorder. Secondary prevention is defined
as early intervention and prompt treatment of the ear-
ly signs and symptoms of an emerging illness or disor-
der, with the goal of reducing the prevalence (total num-

Health Determinants, Psychological, Table 1 Epidemiological defi-
nitions of prevention

Prevalence = Incidence x duration

Incidence = Prevalence/duration

Primary Prevention Reduce prevalence by reducing incidence

Secondary Prevention Reduce prevalence by reducing duration

http://www.highbeam.com/doc/1E1-asthma.html
http://www.highbeam.com/doc/1E1-asthma.html
http://www.highbeam.com/doc/1E1-Freud-Si.html
http://www.highbeam.com/doc/1E1-hysteria.html
http://www.highbeam.com/doc/1E1-psychoth.html
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ber of existing cases) of the condition by decreasing its
duration. According to Cowen, there are two distinct
pathways to secondary prevention:
1. identify prodromal signs of serious disorders early,

so that prompt effective steps can be taken to divert
dire psychological consequences;

2. identify signs of dysfunction as soon as possible in
a person’s life history and use the best available tools
to short-circuit later, more serious problems.

Tertiary prevention is the reduction of the prevalence
of residual defects or existing disability secondary to
the presence of an illness or disorder (often of chronic
nature and duration). Tertiary prevention refers to reha-
bilitative efforts to enable those with longstanding or
chronic mental disorders or disabilities to function at
their highest possible physiological and psychological
level.
Any model for the prevention of psychiatric disorders
must allow for many different types of interventions
to co-exist in a comprehensive, coordinated, and col-
laborative program. The types of interventions that are
currently being developed, implemented, and evaluated
for the prevention of mental disorders and the promo-
tion of mental health are quite broad (Tables 2 and 3),
reflecting the multidimensional, multicausal, and multi-
factorial vies of psychiatric disorders and psychological
health.

Cross-References

� Bronchial Asthma
� Diabetes mellitus
� Endocrine Disturbances

Health Determinants, Psychological, Table 2 Preventive interven-
tions at different levels

Intervention Target Level Nature of
Intervention

Individual and/or family Case level Intrapsychic,
intrafamilial,
interpersonal

Group of individuals or
families

Class level Familial/
subcultural

Local environment (i. e.
institutions, agencies,
neighborhoods)

Community level Sociopolitical

Wider environment areas
(i. e. national)

Central level Sociopolitical

Health Determinants, Psychological, Table 3 Types of interven-
tions

1. Biological (drugs, nutrition, diet)

2. Physiological (relaxation therapy, exercise)

3. Cognitive/learning (problem solving techniques)

4. Behavioral (stress reduction)

5. Social skills training and competency building

6. Environmental/ecological (family, workplace, community)

7. Psychoeducational (coping, adaptation, appraisal and
assessment)

8. Media (TV, radio, magazines, newspapers)

9. Social support/mutual help

10. Job training

� Gastrointestinal Problems
� Heart Disease
� Hypertension, arterial
� Mental Health Promotion
� Psychoneuroimmunology
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Synonyms

Socioeconomic influences; Social causation

Definition

The analysis of social determinants of health is con-
cerned with how the health of populations is influ-
enced by features of a society and its socioeconom-
ic and sociocultural organization. To understand how
the circumstances in which people live and work affect
their health, descriptive and analytical knowledge is
required, which is largely drawn from social epidemi-
ology, sociology, and related public health disciplines.
The largest variations in health between and with-
in countries probably emerge from people’s differen-
tial standing within in a societal hierarchy: the lower
the individual’s socioeconomic status, the poorer their
health. Social determinants of health are explored both
at the individual and aggregate level of data analysis.

Basic Characteristics

Levels and Trends

Throughout history, substantial differences in disease
rates and mortality between and within countries exist-
ed, and continue to exist even in modern industrial-
ized societies. In addition to a North-South gradient
in health – with poorer health in less developed coun-
tries – an East-West gradient is observed, in particular
between Central, Eastern, and Western Europe, where
differences in life expectancy between e. g. men in Rus-
sia and Sweden are as high as 20 years.
The influence of � social factors on health is not
restricted to poverty and material deprivation despite

their overwhelming impact in less developed countries.
With the epidemiological transition from infectious to
degenerative diseases as primary causes of mortality,
� health-adverse lifestyles have become major deter-
minants. These lifestyles are shaped by specific cul-
tural norms, economic incentives, and social pressures.
A ‘Western lifestyle’, characterized by consumption of
food rich in fat and calories, sedentary life, smoking,
and alcohol consumption, among others, is being spread
across the world, in particular across rapidly developing
countries.
In recent decades, this ‘wealthier’ lifestyle has become
more prevalent among lower socioeconomic groups.
Hence, substantial social inequalities in health are
observed, resulting in a social gradient: the lower
a person’s status (in terms of educational attainment,
income, and occupational standing), the higher his or
her risk of poor health. These differentials are sub-
stantial even in most advanced current societies, where
mean life expectancy is shortened by five to six years
among members of the lowest compared with the
highest socioeconomic status groups (Mackenbach and
Bakker 2002; Marmot and Wilkinson 2006).

Macrosocial and Microsocial Factors

Every human society is characterized by a set of social
values, norms, and institutions that are instrumental for
the survival and growth of its members. If these values
and norms lose their validity and meaning or if patterns
of social exchange become unpredictable and unstable,
individuals tend to suffer from states of social anomie
(lack of rules and orientations). A number of epidemio-
logical investigations have explored adverse effects on
health produced by sociocultural instability, by rapid
social change, or by a high level of social anomie.
The majority of these studies found evidence of ele-
vated risks of subsequent physical and mental illness
(Berkman and Kawachi 2000). Thus, a stable social
network and a particular quality of social exchange,
termed social support, may act as protective resources
in coping with stressful circumstances. Social support
is defined as the experience of, or access to, social
relationships that offer mutual understanding, trust, and
solidarity, and that recurrently elicit positive emotions.
Negative health effects result from social separation,
social isolation, or exclusion. These microsocial con-
ditions are reinforced by macrostructural patterns of
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social disintegration and a shrinking social capital.
Social capital describes reciprocal social exchange in
neighborhood and community life, including solidarity
and trust. As these conditions are more prevalent among
lower socioeconomic groups, they aggravate the burden
of disease in less privileged populations (Kawachi and
Berkman 2003).

The Role of Work and Employment

Among the macrosocial and microsocial determinants
of health, work and employment are of outstanding sig-
nificance for several reasons. Having a job is a prin-
cipal prerequisite for continuous income and, thus, for
independence from traditional support systems (fami-
ly, community welfare, etc.). Increasingly, the level of
income determines a wide range of life chances. Fur-
thermore, training for a job and achievement of occu-
pational status are important goals of socialization. It is
through education, job training, and status acquisition
that personal growth and development are realized, that
a core social identity outside the family is acquired, and
that goal-directed activity in human life is shaped. At
the same time, occupational settings produce the most
pervasive continuous demands during one’s lifetime,
and exposure to harmful job conditions is an impor-
tant determinant of disability and premature death in
midlife.
People threatened by job loss, job instability, or down-
sizing, and people undergoing forced or downward
mobility were shown to suffer from increased morbid-
ity and mortality. With the advent of economic glob-
alization and automatization, these conditions are like-
ly to continue to impact on a substantial proportion
of working populations. However, even within a stable
work force, exposure to stressful work environments
contributes to the burden of disease. These social deter-
minants of health are not confined to physical adversi-
ty, but concern an adverse � psychosocial work envi-
ronment. A large body of evidence indicates that jobs
characterized by high demands in combination with
low control and employment conditions, defined by
an imbalance between high efforts and low rewards
in terms of money, esteem, or promotion prospects,
adversely affect the health of working populations
(Siegrist and Marmot 2006).

Life Course

Much of the social inequality in adult health is due
to socially patterned environmental exposure in early
life. Poor growth in utero, insecure attachment in early
life, and early adversity (e. g. lone mothers, poverty) are
more prevalent in deprived social groups and have long-
term effects on health (Kuh and Ben Shlomo 2004).
Different developmental trajectories may aggravate the
burden of disease later in life through increased vul-
nerability or accumulation of adversity. Adolescence is
one such stage within the developmental trajectories
with far reaching health effects, due to the fact that
health adverse behaviors are acquired and reinforced
during this period, particularly among socioeconomi-
cally and socioemotionally vulnerable groups. Expo-
sure to adverse environments continues to affect health
beyond working life as recent studies document a con-
tinuation of the social gradient of morbidity and mor-
tality into early old age (McMunn et al. 2006).

Policy Implications

Despite the fact that a convincing body of scientific
evidence on social determinants of health originates
from observational studies rather than from random-
ized controlled trials, this evidence has direct policy
implications at several levels. While it is difficult to
target macrosocial levels of societal structures and pro-
cesses, population health can clearly be improved by
changing lifestyle-related behaviors and by modifying
microsocial environments. Creating a nurturing envi-
ronment for children, improving education and social
skills, implementing health-promoting working condi-
tions, and strengthening infrastructure and social cap-
ital in deprived neighborhoods and communities are
examples of public health measures that aim to reduce
social inequalities in health.

Conclusion

The world’s population is experiencing substantial
progress in life expectancy. Yet, adverse social condi-
tions continue to affect health and to result in premature
mortality. These conditions include poverty and social
disintegration, unhealthy lifestyles, noxious and stress-
ful working conditions, social exclusion from work
and participation, and critical conditions during infan-
cy, childhood, and adolescence. It seems unlikely that
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these trends will be diminished in the near future. More-
over, pressures originating from population growth and
poverty in developing parts of the world, new socioen-
vironmental risks, and man-made disasters may aggra-
vate rather than moderate this burden. At the same time,
with increasing awareness of public health evidence
and increasing policy efforts, a sustainable and healthi-
er future is still a realistic goal.
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� Psychosocial Work Environment
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Health Disparities

Synonyms

Disparity; Inequality

Definition

A broad term used to describe differences in the inci-
dence, prevalence, mortality, and burden of diseases and
other adverse health conditions that exist among specif-
ic population groups – in particular those that occur by
gender, race or ethnicity, education or income, disabili-
ty, geographic location, or sexual orientation.
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Synonyms

Economic evaluation of health care technologies

Definition

The term health economic evaluation describes the
comparative assessment of costs and outcomes of alter-
native health care technologies or health strategies. The
result of health economic evaluation studies is the incre-
mental cost-outcome ratio (� incremental cost-effec-
tiveness ratio), the relation of the estimated additional
costs and the estimated additional outcome saved or lost
by using an alternative health care technology.

Basic Characteristics

There are two main features of health economic eval-
uation. First, this kind of economic analysis evaluates
the input and the output; the costs and the � outcomes
of health care technologies, respectively. The outcomes
are sometimes also called benefits or consequences.
The costs per one unit of a definite measure of out-
come are defined as the cost-outcome ratio or cost-
outcome relation, which expresses the value for money
of a defined health care technology. Second, in health
economic evaluations, the choice between two or more
possible alternatives to improve a defined health prob-
lem has to be made. Therefore, health economic evalu-
ations are by definition comparative. They compare at
least two different alternatives and attempt to define an
explicit set of criteria that may be useful for the decision
that must be made in situations with scarce resources.
If there is only one existing alternative or the costs or
the outcomes of only one alternative are assessed, the
study should not be described as a full economic eval-
uation, but only as a cost-, outcome-, or cost-outcome
description (Berger et al. 2003; Drummond et al. 2005).
Most economic evaluation studies compare two alterna-
tives to solve a health problem in one defined medical
indication. If generic outcome measures are used, it is
also possible to compare health technologies used for
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different indications and in different settings of health
care from a theoretical and methodological point of
view. Although in practice it is not yet fully implement-
ed, in theory it is possible to evaluate a large number
of possible diagnostic and therapeutic interventions –
e. g. the whole catalog of reimbursed items of a sickness
fund – and to list them according to their cost-outcome
ratio in a league table. The most prominent representa-
tive is the QALY (� quality-adjusted life year) � league
table.
One key element of economic evaluations comparing
alternative health care programs is the economic con-
cept of “incremental change”, which means that only
the additional cost of an alternative is compared to the
additional outcome gain. Consequently, in contrast to
cost of illness studies, only the differences from one
alternative to another ( = increment) are considered and
not the full range of all possible costs and outcomes.
The main result of a health economic evaluation study
is the incremental cost-outcome ratio (� incremental
cost-effectiveness ratio), which expresses the additional
costs per additional standardized outcome measure.
The results of economic evaluation studies are demon-
strated graphically, in so-called cost-effectiveness
planes, which show the incremental costs on the y-axis
and the incremental outcome gain on the x-axis (Drum-
mond et al. 2005; Drummond and McGuire 2001). The
four quadrants of a cost-effectiveness plane illustrate
the four possible relations of costs and outcomes com-
paring two alternative strategies e. g. a new technology
and a standard treatment:
1. The new technology shows higher costs and a lower

outcome (north-west quadrant)
2. The new technology shows lower costs and a better

outcome (south-east quadrant)
3. The new technology shows lower costs and a lower

outcome (south-west quadrant)
4. The new technology shows higher costs and a better

outcome (north-east quadrant)
If the incremental cost-effectiveness is located in the
north-west or the south-east quadrant, the decision for
the less costly and more effective alternative can eas-
ily be made. One alternative shows a better outcome
for lower costs and is the so-called � dominant strat-
egy. The decision for or against a new technology is
more difficult if their incremental cost-effectiveness is
located in the north-east quadrant. This is often the case
for innovations because they tend to have an addition-

al medical benefit combined with higher costs. In this
case, the crucial question is what is the relation of the
additional costs and the additional outcome? In other
words, is it adequate value for money to use the new
technology?
Establishment of an implicit or explicit � threshold
depends on the ability of the decision makers and the
preferences of the society. So far, no official threshold
has been established by decision makers, but implic-
it thresholds derived from reimbursement decisions of
50,000 EUR, 50,000 USD, or 30,000 BPS per life-year
gained or per quality-adjusted life-year are discussed in
the literature (Rawlins and Culyer 2004).
According to the type of outcome measure, four forms
of full health economic evaluations can be differentiat-
ed (abbreviations in brackets) (Gold et al. 1996; Drum-
mond et al. 2005; Kobelt 2002; CADTH 2006):
• Cost-minimization analysis (CMA)
• Cost-effectiveness analysis (CEA)
• Cost-utility analysis (CUA)
• Cost-benefit analysis (CBA)
For the description of cost-effectiveness analysis and
cost-utility analysis, refer to the corresponding chap-
ters: “� cost effectiveness” and “� value, human life –
utilities”. Some authors also use the term cost-conse-
quence analysis for a type of study in which the costs
and various outcomes are estimated without indicat-
ing the relative importance of the components listed;
this approach leaves the reader or the decision maker
to form their own view (� cost-consequence analysis)
(Berger et al. 2003).

Cost-Minimization Analysis

In cost-minimization analyzes, it is assumed that all
consequences of the compared alternatives are identi-
cal and that there is no additional benefit of the use of
one or another of the alternative strategies. An example
would be two drugs that lower the blood pressure with
exactly the same side effects, quality of life, patient
satisfaction, and interactions with other drugs. Conse-
quently, making the assumption of identical outcomes,
only the costs of the alternatives are compared.
This kind of health economic analysis is not usual-
ly recommended because, in most cases, it cannot be
assumed that different alternatives show an identical
outcome (Berger et al. 2003; Gold et al. 1996; Drum-
mond et al. 2005; CADTH 2006). There is another sce-
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nario in which cost-minimization analyzes can be cho-
sen: if the aim is to demonstrate the dominance of one
strategy. If a clear superiority of one alternative com-
pared to another has been demonstrated in clinical stud-
ies and, in an additional cost-minimization analysis, the
alternative with the better outcome also shows lower
costs, there is a situation of dominance in which the
decision is definitely made for the alternative with low-
er costs and better outcome.

Cost-Benefit Analysis

In cost-benefit analyzes, all costs and all outcomes are
expressed in monetary units (e. g. EUR or $). The result
is given as a net calculation of gain and loss (in contrast
to CEA and CUA in which the results are expressed in
cost-outcome ratios).
The costs of the intervention are measured. The out-
comes and benefits for the patients are also expressed
in monetary items using methods of valuation of the
patients’ observed or stated preferences. The most com-
mon approach is to determine the � willingness-to-pay,
meaning that individuals are asked to define the amount
of money they would be willing to pay to avoid a certain
health state or illness. Willingness-to-pay can be deter-
mined either directly by trained interviewers (� con-
tingent valuation) or indirectly by drawing conclusions
from the behavior of individuals (� revealed prefer-
ences).
The main advantage of cost-benefit analyzes is the
generic approach. Due to the fact that no specific out-
come measure has to be chosen, very heterogeneous
technologies, with any kind of benefit that patients con-
sider beneficial enough to attribute a certain amount of
money to, can be compared. Cost-benefit studies are
widespread outside the health care sector but, due to the
ongoing methodological dispute over measuring and
quantifying the medical benefit of health care in mon-
etary terms, they are currently less common and less
important for decision makers in health care resource
allocation.
For the costing process, refer to the chapters about
� economic measures and � cost of illness – costing.

Time Horizon

For economic evaluation studies, a time period that cov-
ers all relevant consequences of the intervention should
be considered (Gold et al. 1996). This so-called � time

horizon is often longer than the follow-up period of
clinical or epidemiological studies. This has two con-
sequences: (1) it has to be acknowledged that, for eco-
nomic evaluation studies, the standards of evidence-
based medicine cannot be used in the same strict man-
ner as is common with clinical trials. (2) the time
exceeding the follow-up period of randomized clinical
trials or epidemiological studies can only be estimated
by � modeling (Buxton et al. 1998).

Data Sources

In health economic analyzes, it is not usually possible to
base the complete calculation on primary data individu-
ally collected from the included study population. Usu-
ally, the primary data of randomized controlled trials
or epidemiological analyzes are combined with a num-
ber of different additional data sources such as adminis-
trative data from sickness funds, routine data sets from
official statistics, and reimbursement catalogs or prede-
fined package definitions e. g. from DRG catalogs or
treatment guidelines (CADTH 2006). Also in contrast
to clinical studies, data collection in health econom-
ic analyzes can not only follow the described bottom-
up approach but can also use routinely collected large
data sets, e. g. of sickness funds or health care orga-
nizations (� claims data analysis), as the basis of the
analysis in a top-down approach. Following the frame-
work of evidence-based medicine, these retrospective
analyzes of routine data, which are quite commonly
performed in the US, have less scientific evidence com-
pared with randomized controlled studies (Sackett et al.
1996). However, to gain knowledge about real-life rou-
tine care, such studies offer clear advantages by avoid-
ing strict patient selection and an artificial study-deter-
mined treatment setting.

Cross-References

� Claims Data Analysis
� Contingent Valuation
� Cost-Consequence Analysis
� Cost-Effectiveness
� Cost of Illness – Costing
� Dominant Strategy
� Economic Measures
� Incremental Cost-Effectiveness Ratio
� League Table
� Modelling
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� Outcome (Health Economics)
� Quality-Adjusted Life Years (QALY)
� Revealed Preferences
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Introduction

Health economics is the application of economic the-
ory and economic methods to phenomena and prob-

lems associated with health (Culyer 2005). A com-
prehensive taxonomizing framework that systematical-
ly includes the various topics of health economics was
developed by Alan Williams from the University of
York. The “Williams’ Schematic of Health Economics”
(Culyer and Newhouse 2000) conceptualizes this defi-
nition (� health economics, concepts). Topics of health
economics include – among others – the meaning and
measurement of health status, the production of health
and health services, the demand for health and health
services, � cost-effectiveness analysis, economic eval-
uation, health insurance, health care financing, equi-
ty problems, the organization of health care markets,
methods of remuneration of physicians, performance
management of health care organizations, and eco-
nomics of comparative health systems (Culyer 2005;
Jones 2006).
This synopsis of the field of health economics is divided
into two main parts. The first part covers research topics
of health economics which are summarized under the
heading health care system design. This part includes
topics such as methods of health care financing, prob-
lems of health insurance markets, regulatory mecha-
nisms, and systems of provider remuneration. The sec-
ond part of the synopsis covers topics that are related
to the economic evaluation of health care technologies
and interventions. These topics include costs of illness,
and cost-effectiveness and cost-utility analyses, as well
as the question whether the value of human life (� val-
ue, human life) can be reflected by these concepts.
The bridge between the two parts is built by a sum-
mary of the � burden of disease concept of the World
Health Organization (WHO). This generic and mainly
epidemiological approach should not be seen as an inte-
gral part of health economics, although there are clear
implications for health economic topics such as health
care financing and cost of illness.

Health Care System Design

Economic theory – more specifically neoclassical
microeconomic theory – generally assumes that a com-
petitive process of adjusting demand and supply of
goods and services will lead to an optimal allocation
of scarce resources. This process should be left alone
by policy makers and public interventions. If it is not,
economic incentives for the modification of supply and
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demand will be disturbed and market forces will not be
able to reach the allocative optimum.
However, health care systems around the world are
heavily regulated – which is even the case for rather lib-
ertarian countries such as the US. The reasons for this
rather extensive regulation are a number of severe mar-
ket failures in health care markets. Health economics
provides some important tools to analyze the origin of
market failures and to develop solutions to deal with
them. In this section, the most important market fail-
ures on the demand side as well as on the supply side
of health care markets are summarized. Moreover, pol-
icy tools that have been designed to address them are
discussed.
According to microeconomic theory, demand is the
mechanism which drives a competitive economy (Rice
2002; Folland et al. 2007). Demand is the key: the
amount of goods and services that is produced and con-
sumed is determined by the preferences of consumers.
In the long run, supply adjusts to demand. Howev-
er, demand theory is based on a number of important
assumptions. Specifically, the following assumptions
need to be fulfilled (Rice 2002) (� consumer choice):
• Individuals are the best judges of their own welfare.
• Consumers have sufficient information to make good

choices.
• Consumers need to know the results of their deci-

sions.
• Individuals are rational.
Most of the time, these assumptions are not fulfilled
in health care markets. Individual consumers usually
lack the medical education needed to execute informed
choices on treatment options. The outcome of medical
interventions (or non-interventions) is not always clear
for consumers of health care services. The rationality
of consumers is disturbed by the often very personal
consequences of consumption decisions. If the demand
for health care services were unregulated and were left
to the competitive process only, severe market failures
would occur. The economic and medical results of these
market failures – most importantly unequal access to
health care services – are generally not acceptable to
societal preferences. As a consequence, designers of
health care systems usually restrict individual choice –
e. g. by requiring mandatory coverage of health insur-
ance.
In most microeconomic applications, supply plays
a subsidiary role to demand. It is generally assumed

that supply adjusts if consumers’ preferences change.
Again, supply theory is based on a number of crucial
assumptions, most importantly that supply and demand
are determined independently. Once more, this essen-
tial assumption is not fulfilled in most health care
markets. Supply and demand of health care services
are closely interlinked, which is clearly contradictory
to the traditional microeconomic model. Health eco-
nomics closely studies the question of whether health
care providers – particularly physicians – act as per-
fect agents for their patients or whether physicians are
able to induce demand for their services among patients
(Rice 2002). Health economists generally agree that
physicians – the suppliers – are able to induce demand
for their services, at least to some degree. As a conse-
quence, designers of health care systems have come up
with a variety of policy measures to reduce incentives
to induce demand.
Table 1 summarizes the dimensions of health care
system design (� health systems). Policy makers
around the world heavily regulate health care financ-
ing, demand, and supply as a consequence of market
failures in health care markets which are not socially
acceptable. The role of health economics in this process
is twofold. It analyzes market failures themselves and
develops possible instruments for solutions – e. g. justi-
fying universality of access as a consequence of non-
rational consumers. Moreover, health economics also
analyzes problems that occur due to the introduction of
solutions to the original problems – e. g. non-optimal
consumption of medical services because of universal
coverage. In the remainder of this section, the dimen-
sions of health care system design and the role of health
economics are discussed in more detail (� regulatory
mechanisms).

Health Economics (Burden of Disease), Table 1 Dimensions of
health care system design

Health care financing Universality of access
Tax-financing vs. financing

by health insurance premiums
Role of private health insurance
Single payer vs. multiple payers

Regulation of demand User charges
Basket of health care services

Regulation of supply Remuneration of physicians and hospitals

Source: Based on (Rice 2002)
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The first dimension of health care system design
is health care financing (� health financing). With
the exception of the US, Organisation for Economic
Co-operation and Development (OECD) countries
strive for universality of access to health care services.
Universality of access can be justified for allocative as
well as for distributive reasons. On the one hand, con-
sumers may be willing to buy health insurance but they
are unable to buy it if premiums are risk-rated – which
will lead to distributive consequences that are social-
ly unacceptable in all OECD-countries outside the US.
On the other hand, adverse selection may also result
in non-optimal market outcomes. Adverse selection can
occur if health insurers set their premiums in relation to
the average health risk of a population and consumers
have different probabilities of illness. In that case, con-
sumers with low probabilities may refrain from taking
out health insurance. They may even consume health
care services without paying for them – e. g. if these
services are paid for by welfare or social assistance
(free-rider behavior). At the same time, consumers with
high probabilities of illness will most probably seize
the opportunity to take out health insurance eagerly.
If this is the case, insurers need to cover clients who
incur higher health care expenditures than expected and
therefore insurers need to raise premiums, which in
turn further decreases incentives for low-risk individ-
uals to take out health insurance. Universality of access
is achieved by tax-financing of health care in coun-
tries such as the United Kingdom, Canada, or Scandina-
vian countries. In these countries, residents are eligible
to consume health care services that are financed out
of general tax revenue. Another possibility to achieve
universality of access is mandatory universal coverage
by social health insurance. In countries such as the
Netherlands, Switzerland, and – for part of the popu-
lation – Germany, consumers are obliged to take out
social health insurance. Premium rate restrictions apply
to make sure that individuals with high health risks
are able to afford health insurance premiums. The US
stands out because consumers in the US are not required
to take out health insurance.
Universality of access can be achieved in tax-financed
health care systems as well as in health care financing
systems that rely primarily on social health insurance
premiums. However, there are other policy objectives
that may determine the choice between tax-financing
and financing by health insurance premiums – notably

implications for the redistribution of income and impli-
cations for employment. Implications for the redistribu-
tion of income in social health insurance systems very
much depend on the mode of premium calculation. In
tax-financed national health systems, implications for
the redistribution of income depend on the design of
the tax system (Wagstaff and van Doorslaer 2000).
If health care financing systems contain a direct link
between health care expenditures and labor costs, ris-
ing health care expenditures lead directly to rising
labor costs. Moreover, if there is a direct link, rising
health care expenditures increasingly drive a wedge
between labor costs of the employer and net wages
of the employee. As a consequence, microeconomic
labor market theory generally assumes that incentives
for the employee to work diminish. What is more,
incentives for the employer to substitute capital for
labor – or to substitute cheaper labor abroad for domes-
tic labor – increase. Therefore, all other things being
equal, employment goes down. The growth of health
insurance premiums may consequently result in a drain
on employment in employment-based health insurance
schemes, such as in group-based private health insur-
ance in the US or social health insurance in Germany
(� labor market).
With the notable exception of the US, OECD countries
do not rely on private health insurance as a predomi-
nant mode of health care financing (� health insurance
markets). Private health insurance serves three distinct
functions. The first is as an alternative to other social
health insurance or public arrangements. The second
function is to supplement basic health insurance or tax-
financed health care, providing coverage for services
not covered by the public arrangement or to cover the
financial risks of co-payments and coinsurance. A third
function of private insurance is to provide what can
be termed complementary or double-cover coverage,
in which consumers purchase additional private health
insurance even though they have to participate in exist-
ing public schemes (Colombo and Tapay 2004).
Tax-financed systems, such as those in the United King-
dom, Canada, and Scandinavian countries, are non-
competitive single payer systems. The term single pay-
er system means that in any given region, only one
payer organization – such as primary care trusts in the
UK – is purchasing care on behalf of patients. In the
1990s, the UK government strived to introduce internal
markets (� health systems reforms). The competitive

http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/


H

Health Economics (Burden of Disease) 567

nature of the market was supposed to provide the neces-
sary incentives for health care providers to improve effi-
ciency and responsiveness of the system. Internal mar-
kets were replaced by primary care trusts which empha-
size cooperation rather than competition (Oliver 2005).
Social health insurance systems may also be non-com-
petitive systems – as is the case in France. However,
as a result of a number of health insurance reforms in
the 1990s (� health systems reforms), several coun-
tries, such as Germany, the Netherlands, and Switzer-
land, introduced competitive multi-payer systems based
on a regulative framework of regulated competition
(� competition, health care). A key element of regu-
lated competition is an effective method of risk adjust-
ment in order to neutralize incentives for risk selection
by competing health insurers (van de Ven et al. 2003).
Consumer choice (� consumer choice) is another key
element in increasing competitive pressure for health
insurers. Consumer choice is less pronounced in the
competitive multi-payer private health insurance mar-
ket of group contracts for the non-elderly in the US.
In most cases, employers purchase a number of options
for employees and the employees’ choice is limited to
these options (Dowd and Feldman 2006).
As noted above, microeconomic theory strongly
emphasizes demand as a driving force of competitive
markets. This logic is also inherent in most theoretical
models of health economics. However, in order to avoid
market failures, demand for health insurance and health
care services by individual consumers is heavily regu-
lated in most OECD-countries. From an economic point
of view, however, universal access to health insurance
leads to over-consumption. The rationale behind this
argument is quite straightforward: because the marginal
price of health care services is lower than marginal util-
ity – the price is zero if there is full coverage without
user charges – consumption of health care increases.
This effect is called ex-post moral hazard and is gener-
ally considered to result in a welfare loss to society. Ex-
ante moral hazard refers to the effect that being insured
has on behavior – notably, less effort for preventive
activities. This theoretical argument has been confirmed
empirically. In a unique natural experiment (RAND
health insurance experiment), it has been shown that
demand for health care services increases as cover-
age by health insurance goes up (Newhouse and Insur-
ance Experiment Group 1993). Health economists usu-
ally suggest introducing user charges at least for health

care services that are elastic in price – specifically non-
urgent, elective health care services. As a consequence,
patients will refrain from using health care services that
provide a low marginal utility (Cutler and Zeckhauser
2000). However, the share of non-urgent elective health
care services as a share of total health care expendi-
ture is rather small (� health care costs). Moreover, due
to severe information asymmetries, user charges may
also deter consumers from using health care services
that provide high marginal utility. The RAND health
insurance experiment has also shown that consumers
reduce consumption across all health care services if
user charges are introduced, they do not differentiate
between services which were considered to be highly
or rarely effective (Lohr et al. 1986).
The problems of adverse selection and moral hazard are
also important for the definition of the basket of health
care services that are provided by health insurance. If
the basket of health care services is not standardized –
as is the case in most private health insurance schemes
in the US and elsewhere – low risk individuals may find
it attractive to choose a basket of health care services
which provides only very basic coverage. At the same
time, high-risk individuals will most probably choose
maximum coverage – which results in adverse selec-
tion. If regulation mandates an extensive standardized
basket for health care services in order to fight adverse
selection, problems of over-consumption (moral haz-
ard) will develop. As noted before, user charges will
only solve this problem if consumers are able to identi-
fy health care services with low marginal utility – which
is rather doubtful. Regulation usually attempts to solve
this dilemma between adverse selection and moral haz-
ard by the centralized assessment of marginal benefits
of health care services. In fact, the economic evalua-
tion of health care interventions, which is performed by
the National Institute of Clinical Excellence in England
and by other institutions in other countries, seeks to
substitute the individual assessment of marginal costs
and marginal utility with a collective assessment of
marginal costs and marginal utility.
As noted before, traditional microeconomic theory does
not put much emphasis on the supply of goods and ser-
vices. Supply is supposed to adjust to changing pref-
erences of consumers. However, it can also be argued
that demand is not determined independently of supply.
The suppliers of health care services – primarily physi-
cians and hospitals – do not act as perfect agents of
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their principal – the patient. As a consequence, health
economics is concerned with the regulation of supply
of health care services as well – more so than tradi-
tional microeconomic theory is concerned with produc-
ers. Health economics aims primarily to develop remu-
neration systems with the goal of making it advanta-
geous for the physician to behave in a way that is in
the patient’s and the payer’s best interest (� regula-
tory mechanisms). Traditionally, research was focused
on fee-for-services payment systems – which contain
incentives for over-utilization of health care services –
and on capitation payment systems, which developed
primarily in managed care organizations and contain
incentives for under-utilization of health care services.
Recently, research has been focused on “pay-for-perfor-
mance” schemes. In these schemes, the remuneration of
physicians and hospitals is linked to defined quality per-
formance thresholds (Rice 2006).

Burden of Disease

The term � burden of disease generally describes the
total, cumulative consequences of a defined disease or
a range of harmful diseases and their respective disabil-
ities on a community. This approach combines mea-
surement of mortality and morbidity with non-fatal out-
comes, such as quality of life aspects. The gap between
an ideal situation, where everyone lives free of disease
and disability, and the cumulated current health status
is defined as the burden of disease.
In the 1990s, the WHO, in co-operation with Harvard
University and the Worldbank, developed a method-
ological concept to quantify the global burden of dis-
ease based on statistical measurement of the disability-
adjusted life year (DALY). The DALY aggregates the
time lost because of premature mortality and the time
spent in a limited health state (Homedes 1996). Con-
sequently, the DALYs for a defined disease or health
condition are calculated as the sum of the years lost due
to specific premature mortality and the years lost due
to disability for incident cases of the health condition.
Further time discounting and non-uniform age weights
give less weight to years lived at a younger age.
The cumulated disease-specific DALYs aggregated
according to the country-specific prevalence of the dis-
eases and disabilities considered reflect the burden of
disease of a specific society or a country. The Glob-
al Burden of Disease concept of the WHO compares

a large number of low-, middle-, and high-income coun-
tries with regard to their country-specific burden of dis-
ease, and offers mortality figures, which refer to the
number of people who die and the causes of death.
Thus a comprehensive and consistent set of estimates
of mortality and morbidity is given, expressed by the
single indicator DALY and differentiating by age, sex,
and region.

Economic Analyses of Defined Health Care
Technologies and Interventions

This field of health economics is characterized by the
intention to describe or investigate economic aspects of
defined health conditions or the use of defined health
care technologies. Health care technology in this case
stands for all diagnostic, therapeutic, rehabilitative, or
palliative procedures that influence the health of an
individual. With relevant influence from medical sci-
ences, the concepts can be subdivided into: (1) mainly
descriptive studies with epidemiological elements and
the intention to describe real-life health care settings,
and (2) study designs derived from the methodologi-
cal concepts of clinical studies, which focus on clear-
ly defined medical interventions in often highly select-
ed patient groups, typically not only giving an aver-
age measure for the costs and the medical outcome of
patients but further aggregating the results to a more
abstract ratio of the costs per a predefined outcome
such as life-year gained. Examples of the first group of
study designs are cost of illness studies, decision ana-
lytic health policy models, and budget impact analy-
ses. Classic economic evaluation studies such as � cost-
effectiveness or cost-utility studies are examples of the
second group (Gold et al. 1996; Drummond et al. 1997).
Inclusion of costs distinguishes health economic analy-
ses of defined health technologies from epidemiological
or clinical studies. Costs refer not only the costs of the
intervention but also the costs of all direct or indirect
consequences of the use of the technology. There are
some general aspects of the costing process (the mea-
surement of costs) such as the perspective, approaches,
sources of data, and the types of costs, which will be
described before the different study designs are men-
tioned (Canadian Coordinating Office for Health Tech-
nology Assessment (CCOHTA) 1996; Canadian Agen-
cy for Drugs and Technologies in Health (CADTH)
2006).
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Time Horizon and Modeling

For many diseases, the medical and economic con-
sequences of a more successful therapy compared to
a less successful alternative are relevant for a long peri-
od of time, often a patient’s lifetime. In many cases,
e. g. screening tests or other measures for primary or
secondary prevention, the medical and economic ben-
efits often occur a long time after the intervention. For
economic evaluation studies, therefore, a time period
that covers all relevant consequences of the intervention
should be considered (Gold et al. 1996). This so-called
time horizon for comparing health economic analyses is
often longer than the limited follow-up period of clin-
ical or epidemiological studies. This has two conse-
quences: (1) it has to be acknowledged that the stan-
dards of evidence-based medicine cannot be used for
economic evaluation studies in the same strict manner
as is common with clinical trials; (2) the time exceed-
ing the follow-up period of randomized clinical trials or
epidemiological studies can often only be estimated by
� modeling. Widespread modeling techniques such as
medical decision tree analysis, Markov models, or dis-
crete event simulation are seen as standard methods for
estimating the medical and economic consequences of
many health technologies in the patient’s lifetime, but
it has to be assured that the studies are conducted and
described transparently and with high methodological
standards (Philips et al. 2004).

Perspective

The perspective of an economic analysis of a health
care technology describes the point of view which is
taken for the costing and, if relevant, for the outcome
measurement. The choice of the perspective is a basic
decision to be made for every analysis and can crucial-
ly affect the result of the calculation. It especially influ-
ences determination of the costs. From a societal per-
spective, all costs and benefits are taken into account,
including productivity loss due to a health state, treat-
ment, or diagnostic procedure. From the narrower per-
spective of a health insurance or sickness fund (often
called the payer’s perspective), only their own expens-
es, expressed as reimbursement rates in different sectors
of the health care system, are relevant. From the per-
spective of an institution like a hospital, only the costs
to the institution itself that are incurred during the inpa-
tient stay are considered. The most important perspec-

tives are the societal, the payer’s, and the institution-
al perspective. According to most recommendations for
economic evaluations in health care, a societal perspec-
tive should be considered at least in addition to other
perspectives that have been chosen (Gold et al. 1996;
Drummond et al. 1997; Canadian Agency for Drugs and
Technologies in Health (CADTH) 2006).

Costing Process

In general, all costs related to the use of a technolo-
gy should be identified and considered to be relevant.
These costs are the monetary equivalent of resources
such as goods or professionals’ time. The resources
are measured in quantifiable physical units e. g. inpa-
tient days or GP contacts, as detailed as necessary for
the analysis, and should be differentiated in categories
that are appropriate to the decision makers. The mea-
sured resources are valued in a second step to express
them in monetary units (Canadian Coordinating Office
for Health Technology Assessment (CCOHTA) 1996;
Gold et al. 1996). For valuing, mainly standard reim-
bursement or pricing catalogs are used. It has to be kept
in mind that these charges are not necessarily identical
to the costs according to the economic theory, which
requires that the opportunity costs and the benefits that
could have been derived from funding the next best
alternative should be estimated. With rare exceptions
in health economic analyses, the opportunity costs of
health care resources can only be approximated using
charges, assuming also that charges are the result of
a societal process like the price of any other good in
a functioning economy.
In health economic analyses, it is not usually possible
to base the complete calculation on primary data col-
lected individually from the study population includ-
ed. Usually, the primary data of randomized controlled
trials or epidemiological analyses are combined with
a number of different additional data sources such as
administrative data from sickness funds, routine data
sets from official statistics, reimbursement catalogs, or
predefined package definitions e. g. from DRG cata-
logs or treatment guidelines. Also, in contrast to clin-
ical studies in health economic analyses, data can be
collected by a top-down approach, using routinely col-
lected large data sets e. g. of sickness funds or health
care organizations as the basis of the analysis, as well
as the described bottom-up approach. Following the
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framework of evidence-based medicine, these retro-
spective analyses of routine data that are quite common-
ly performed in the US are considered a lower grade
of scientific evidence compared with randomized con-
trolled studies. However, to gain knowledge about real-
life routine care, they offer clear advantages by avoid-
ing strict patient selection and an artificial study-deter-
mined treatment setting.

Direct Costs

Direct medical costs are defined as the costs related
to the provision of the health care intervention itself,
including all side effects and all future consequences on
health care diagnosis and treatment in different health
care settings (e. g. inpatient hospital treatment, ambula-
tory care, drugs, rehabilitation). In some diseases, direct
non-medical costs, e. g. for transportation or child care
during a medical intervention of the parent, can also be
incurred.

Indirect Costs

The so-called indirect costs incorporate the loss of pro-
ductivity suffered by the national economy. Indirect
costs can be due to decreased efficiency or total absence
from work through illness – either for a limited number
of days of absence or due to early retirement – or pre-
mature death.
There are two ways of calculating indirect costs:
(1) the human capital approach and (2) the friction cost
approach. Both approaches are based on the assumption
that the lost productivity can be valued by the achiev-
able gross income of the employed population, giving
the labor a defined value (� labor market). Using the
human capital approach, the entire period of absence
from work due to illness is considered and valued by the
achievable gross income. The human capital approach
is based on economic theory and gives a maximum
possible productivity loss (Sculpher 2001). The fric-
tion cost method more accurately estimates the actual
loss of productivity in western industrialized countries.
This method takes two main aspects of criticism against
the human capital approach into consideration. First,
some part of a short-term work absence, e. g. due to
an influenza infection, is compensated for either by col-
leagues or by the employee when back at work. Second,
in societies with a significant percentage of unemployed
people, a large percentage of positions will be taken by

a previously unemployed individual after a certain time,
called the friction period (Koopmanschap et al. 1995).
Using the friction cost method, only the shorter fric-
tion period is valued by the average achievable gross
income.
The human capital approach is considered to be the sim-
pler and more frequently used approach and is therefore
recommended by a number of guidelines for economic
evaluation studies, although it is also recommended that
the friction cost approach in an additional scenario or
at least a sensitivity analysis should also be calculated
(Gold et al. 1996).

Cost of Illness Studies

The term ‘cost of illness’ has to be seen as sep-
arate from the � burden of disease concept of the
WHO. While the burden of disease concept is a generic
approach, estimating the burden of all relevant diseases
of a large number of populations, cost of illness stud-
ies are defined as analyses of the total costs due to one
specific disease or health condition in one defined pop-
ulation.
In cost of illness studies, the total economic impact of
a disease or health condition on society is estimated by
identification, measurement, and valuation of all direct
and indirect costs. This form of study does not focus on
a particular intervention and does not address any ques-
tions regarding treatment efficacy or efficiency. Cost of
illness studies usually adopt a societal perspective, mea-
suring the financial burden incurred in different sectors
of society such as the state or government, health insur-
ers, and individuals.
The costs of illness can be estimated by taking into
account the costs associated with all patients with
a defined health state in a specific limited time peri-
od (prevalence method) or by calculating the long-time
costs associated with those patients whose illness is
newly diagnosed during a specific limited time period
(incidence method).
Costs of illness calculations create information about
the amount of resources spent on the treatment of a dis-
ease. This information can be helpful in generating
hypotheses for health economic evaluation studies that
compare different intervention strategies. Furthermore,
the results can be used to set priorities for research
activities regarding diseases with a larger potential of
cost savings if more cost-effective alternatives would
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be preferred. In situations where there are limited
resources for health care, this information could be mis-
understood as a signal to cut down resources primarily
in the treatment of the most expensive diseases. A ratio-
nal decision for more cost-effective alternatives should
be prefered which not only considers the costs but also
includes factors related to the medical benefit and there-
fore has the opportunity to produce more value for mon-
ey in health care.

Economic Evaluation of Health Technologies

Economic evaluation studies are a systematic method
of comparing two or more health technologies that can
be used alternatively, by measuring the costs and the
consequences (outcomes) of each alternative. As the
outcome comparator, disease-specific measures such as
time to relapse or events avoided, or generic measures
such as life-years gained or utilities, can be chosen.
One key element of economic evaluations comparing
alternative health care programs is the economic con-
cept of “incremental change” which means that only
the additional costs of an alternative are compared to
the additional outcome gain. Consequently, in contrast
to cost of illness studies, it is not necessary to calculate
the full range of all possible costs and outcomes but
only the difference (increment) between one program
and an alternative.
The central result of a � health economic evaluation
study is the incremental cost-outcome ratio, express-
ing the additional costs per additional standardized out-
come measure. Common examples are the costs per
life-year gained or the costs per event avoided.
The results of economic evaluation studies are com-
monly demonstrated graphically in so-called � cost-
effectiveness planes showing the incremental costs on
the y-axis and the incremental outcome gain on the x-
axis (Black 1990; Drummond et al. 1997). The four
quadrants of a cost-effectiveness plane illustrate the
four possible relations of costs and outcome when com-
paring two alternative strategies e. g. a new technology
and a standard treatment:
1. The new technology shows higher costs and a worse

outcome (north-west quadrant)
2. The new technology shows lower costs and a better

outcome (south-east quadrant)
3. The new technology shows lower costs and a worse

outcome (south-west quadrant)

4. The new technology shows higher costs and a better
outcome (north-east quadrant)

If the incremental cost-effectiveness is located in the
north-west or the south-east quadrant, the dicision for
identification of the less costly and more effective treat-
ment is clear. One treatment shows a better outcome for
lower costs and is dominant over the other. The deci-
sion for or against a new technology is more difficult
if their incremental cost-effectiveness is located in the
north-east quadrant. This is often the case for innova-
tions because they tend to have an additional medical
benefit connected with higher costs. In this case, the
crucial question is: what is the relation of the addition-
al costs and the additional outcome? In other words, is
a new technology adequate value for money? Figure 1
shows a schematic cost-effectiveness plane. The use of
the new technology B is responsible for higher addition-
al costs and lower additional outcome compared with
standard treatment than the new technology A. Technol-
ogy A is more cost-effective than technology B. How-
ever, both new technologies are located in the north-east
quadrant. Standard treatment is less effective but also
less costly. The decision to use an implicit or explic-
it threshold depends on ability and the preferences of
society. So far, no official threshold has been estab-
lished by decision makers, but an implicit threshold of
50,000 EUR, 50,000 USD, or 30,000 BPS per life-year
gained or per quality-adjusted life-year gained, derived
from reimbursement decisions, is discussed in the liter-
ature (Rawlins and Culyer 2004).

Health Economics (Burden of Disease), Figure 1 Cost-effective-
ness plane (adapted from Drummond et al. 1997)



572 Health Economics (Burden of Disease)

Value of Human Life

Discussions about the interpretation of the results of
economic evaluation studies and the legitimization of
a threshold value up to which a new health care technol-
ogy should be reimbursed by public payers also opens
up the dispute about the value of a human life (� value,
human life). Three main approaches should be consid-
ered. The human capital approach estimates the max-
imum expected future earnings of an individual based
on the average achievable gross income. Heavy criti-
cism was made of the use of this measure for valuing
a human life and by doing so implying that the value of
a human life is reduced to productivity from a nation-
al economic point of view. Furthermore, this approach
discriminates major parts of the population who do not
work for payment, such as children, housewives, the
unemployed, old people, and people with chronic ill-
nesses or disabilities. A second, so-called social deci-
sions approach, uses decisions made in the public sec-
tor like reimbursement decisions or legal acts. The third
approach is based on empirically created data on peo-
ple’s preferences. This can be done directly, by assess-
ing the willingness to pay for a life year or a life-saving
health care intervention, or indirectly, e. g. from surveys
about the value placed by individuals on reduction of
the risk of death due to a particular hazard. The third
approach is currently regarded as the most appropriate
as it reflects the individual preferences and uncertainty
that is characteristic of such estimations.
Comparing the different approaches and also the results
of different studies using the same approach, an
extremely wide variation can be observed, from a few
thousand e up to a few hundred thousand e . Current-
ly, the methodological approaches are in an early stage
of development and valid results will not be available
for many years, if at all.
In the following chapters, the two main types of
� health economic evaluations, namely cost-effective-
ness analysis and cost-utility analysis, are described.
The third study type is the cost-benefit analysis (some-
times also misused as a generic term for economic eval-
uation). In cost-benefit studies, not only the costs but
also the outcome is expressed in monetary units using
valuations of the patients’ observed or stated prefer-
ences. The most common approach is to determine the
willingness-to-pay, meaning that individuals are asked
to define the amount of money they would be willing

to pay to avoid a certain health state or illness. Cost-
benefit studies are widespread outside the health care
sector but, due to the ongoing methodological dispute
regarding the measurement and quantification of the
medical benefit of health care in monetary terms, they
are currently less common and less important for deci-
sion makers in health care resource allocation than oth-
er studies.

Cost-Effectiveness Analysis

The most common type of economic evaluation is the
� cost-effectiveness analysis. In this type of analysis,
the outcome is expressed in adequate medical or epi-
demiological units e. g. life-years gained or number
of events avoided, or specific measures like units of
reduction of diastolic blood pressure (Gold et al. 1996;
Drummond et al. 1997). The more specific the out-
come measure is, the more difficult it is to use cost-
effectiveness analyses to compare treatments for dif-
ferent diseases or whole health care programs. The
advantage of cost-effectiveness studies is their abili-
ty to adopt the most relevant and clinically signifi-
cant parameter and to compare treatment alternatives
for a specific disease. The results are often more of
a clinical nature. Therefore, they are often more easily
accepted by the medical society than the more abstract
results of cost-utility analyses. Cost-effectiveness stud-
ies can give useful information concerning the decision
between a limited number of treatment alternatives for
a clearly defined health problem. This is often the case
for diseases where a standard treatment is already avail-
able, and the value for money of a new treatment alter-
native should be estimated based on the results of the
first clinical efficacy studies. However, for use in the
process of decision making for non-disease or non-indi-
cation specific allocation of health care resources, the
results of cost-effectiveness studies are less useful. It is
not possible to compare the costs per life-year gained
of a life-saving intervention like heart surgery with the
costs per case detected in a screening program, or the
costs per exacerbation avoided in an educational pro-
gram with COPD-patients.

Cost-Utility Analysis

Cost-utility analyses can be seen as a special form of
cost-effectiveness analysis in which the outcome mea-
sures are the units of utility gained. In general, utili-
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ties are numbers assigned to entities presumed to be the
objects of patients’ preferences, and thus the entities
can be quantified and ranked. Utilities offer a patient-
orientated generic measure which allows comparison of
the effect of all possible interventions influencing the
health state (Feeny et al. 1996).
By far the most widespread and prominent utility mea-
sure is the quality-adjusted life year (QALY). The
QALY is a generic measure of utility that combines
both the quality and the quantity of life generated by
health care interventions. A year spent in perfect health
is one QALY and a year spent in less than perfect health
with a lower health-related quality of life is worth less
than one QALY. Death or the poorest imaginable state
of health is defined as “0”. Aggregating the quality of
life and the remaining lifetime, it has to be taken into
account that the quality of life fluctuates over time.
Quality of life must therefore be measured repeatedly
over time (the course between the point measures has
to be estimated) with generic instruments such as the
EQ5D, the health utility index, or the SF-6D. Alterna-
tively, the quality of life over the total health state path
can also be estimated at one time using techniques such
as standard gamble or time trade-off.
There is a certain amount of controversial debate about
the theoretical foundation of the QALY, especially
about its foundation in the welfare theory, as well as
about the empirical robustness of the results and ethi-
cal implications of a possible use in resource allocation
decisions.

League Table

One way of presenting the results of several cost-
effectiveness or cost-utility analyses for decision mak-
ers is a league table. League tables rank health tech-
nologies and interventions according to their relative
cost-outcome ratio, starting with the lowest cost per
QALY gained (or the gain in another generic out-
come measure) and ending with the most unfavorable
cost per QALY ratio. In theory, league tables could be
used by decision makers to allocate resources within
a limited budget e. g. by only reimbursing technologies
with costs per QALY gained below a defined thresh-
old. There are major arguments for not making deci-
sions about resource allocation in health care sole-
ly on the basis of league tables (Gerard and Mooney
1993; Bleichrodt et al. 2004), but in general the results

of � health economic evaluations can provide helpful
additional pieces of information for the process of deci-
sion making. Decisions about allocation of health care
resources have to be the result of a societal consensus
and should never be made on the basis of economic
analyses alone.

Summary

Health economics is defined as the application of eco-
nomic theory and economic methods to phenomena and
problems associated with health and health services.
Topics of health economics include – among others –
the meaning and measurement of health status, the pro-
duction of health and health services, the demand for
health and health services, � cost-effectiveness analy-
sis, economic evaluation, health insurance, health care
financing, equity problems, the organization of health
care markets, methods of remuneration of physicians,
performance management of health care organizations,
and economics of comparative health systems.
Health care systems cannot be regarded as a normally
functioning market as this may lead to market failures
such as inequity of access to health care services. As
a consequence, competition in most health care systems
is regulated in several directions. The main dimensions
of health care system design are financing of health
care and regulation of demand and supply. With regard
to health care financing, three main principles, tax-
financing, social health insurance, and private health
insurance, can be distinguished. Key elements in reg-
ulating competition are risk adjustment and consumer
choice. To decrease the moral hazard effects leading
to increased demand in health care, regulative elements
such as user charges can be implemented. An unneces-
sarily increased supply of health care should be regulat-
ed by remuneration systems that modify the incentives
for hospitals and physicians.
In a situation of scarce resources available for health
care, not all imaginable interventions can be reimbursed
by third–party payers. As patients and health care pro-
fessionals are mostly unable to assess the additional
benefit of single health care technologies, collective
assessments of the additional costs and the additional
medical benefits or utilities are performed. In econom-
ic evaluation studies, the cost consequences, as well
as the clinical efficacy of alternative interventions, are
compared based on cost-outcome ratios. In cost-effec-
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tiveness analyses, the chosen comparators are the costs
per adequate clinical or epidemiological parameter such
as the costs per life-year gained or the costs per event
avoided. Utilities, the outcome measure of cost-utility
analyses, aggregate the life-time gained by a defined
intervention together with the patient’s quality of life to
a generic measure, which allows comparison of inter-
ventions for different indications and in different health
care sectors. Key elements of economic evaluation stud-
ies of health care interventions are the choice of the per-
spective, the use of modeling techniques, and the choice
of different cost components to consider for the cost-
ing process. More generic approaches to describe costs
with respect to the effectiveness of health care systems
as a whole are cost of illness studies and the burden of
disease concept of the WHO.
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Definition

The application of economic theory and economic
methods to health poses some severe challenges. This
is illustrated by a number of assumptions of econom-
ic theory and its application to phenomena and prob-
lems associated with health – such as externalities
of consumption, the extension of traditional welfarist
approaches, and agency problems.

Basic Characteristics

Health economics is the application of economic the-
ory and economic methods to phenomena and prob-
lems associated with health (Culyer 2005). A com-
prehensive taxonomizing framework that systematical-
ly includes the various topics of health economics has
been developed by Alan Williams from the Universi-
ty of York. The “Williams’ Schematic of Health Eco-
nomics” (Culyer and Newhouse 2000) conceptualizes
this definition. However, the application of econom-
ic theory and economic methods to health poses some
severe challenges. This is illustrated by a number of
assumptions of economic theory and its application
to phenomena and problems associated with health
(Rice 2002).

Market Competition and Externalities

Market competition assumes that there are no nega-
tive externalities of consumption and no positive exter-
nalities of consumption. � Externalities of consump-
tion exist if one individual’s consumption of a good or
service has positive or negative consequences for the
� utility of another person. If externalities exist, a com-
petitive market process will not lead to socially opti-
mal outcomes. A positive externality increases the util-
ity of another individual – although he or she does not
pay for it. One classic example of a positive externali-
ty in health economics is immunization: the benefit of
immunization is not restricted to those individuals who
have been treated. However, in competitive markets,
the direct beneficiary of the immunization will have to
bear the full cost. As a consequence, individual con-
sumers would buy too few immunizations. In order to
overcome this market failure, governments may subsi-
dize the purchase of immunizations, provide them for
free, or make them mandatory. A negative externali-
ty decreases the utility of another individual. A classic
example of a negative externality in health economics
is smoking. Smoking by one individual decreases the
utility of another individual. As a consequence, govern-
ments will either raise the price of smoking or restrict
individual opportunities to smoke in the presence of
non-smokers.

Demand Theory: Information Asymmetries
and Extra-Welfarism

Economic demand theory assumes individuals are the
best judges of their own welfare and consumers have
sufficient information to make good choices. Moreover,
demand theory also assumes consumers know the con-
sequences of their decisions with reasonable certainty
and that individuals are rational. Finally, demand theory
assumes social welfare is based on the sum of individ-
ual utilities, which in turn are determined by the goods
and services consumed (Rice 2002).
Most of the time, these assumptions are not fulfilled
in health care markets. There are several examples that
illustrate that regulation overrides the right of individu-
als to be the best judge of their own welfare – e. g. the
obligation to wear a helmet while riding a motorcycle or
the obligation to wear a safety belt while riding in a car.
Moreover, individual consumers usually lack the med-
ical education necessary to execute informed choices
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on treatment options, which results in severe informa-
tion asymmetries in the patient–physician relationship.
The outcome of medical interventions (or non-interven-
tions) is not always clear for consumers of health care
services. The rationality of consumers is disturbed by
the often very personal consequences of consumption
decisions.
Finally, the “welfarist” approach of economic theory –
social welfare is based on the sum of individual utilities,
which in turn are determined by the goods and services
consumed – is under close scrutiny in health economics
(� welfarism). If the welfarist approach is applied to
health, it means that health is a source of utility – both
directly and indirectly – through the effects good health
has on the individual’s capacity to enjoy other goods
and services. However, this approach is rather limited.
Therefore, the concept of “� extra-welfarism” has been
developed in health economics (Hurley 2000). Extra-
welfarism acknowledges that a wider range of charac-
teristics is relevant for individual welfare – not just the
consumption of health care services and health in itself;
it also refers to relative changes in consumption or work
patterns as direct sources of utility or disutility. Extra-
welfarism “acknowledges the processes and transitions
of life” and “makes no heroic assumptions about the
ability of sick people to make rational utility-maximiz-
ing decisions on their own behalf” (Culyer 2005: 127).

Supply Theory: Agency Problems

In most microeconomic applications, supply plays
a subsidiary role to demand. Generally, it is assumed
that supply adjusts if consumers’ preferences change.
Again, supply theory is based on a number of cru-
cial assumptions, the most crucial being that supply
and demand are determined independently. Once more,
this essential assumption is not fulfilled in most health
care markets. Supply and demand of health care ser-
vices are closely interlinked, which is clearly contradic-
tory to the traditional microeconomic model. Patients
rely on health care professionals to reduce � informa-
tion asymmetries and to support them in order to make
informed choices. This assumes that health care pro-
fessionals act as perfect agents for their patients and
refrain from pursuing self-interests that might be diver-
gent from the interest of the patient. However, in prac-
tice, physicians are quadruple agents. They pursue the
interest of the patient, their own self-interest, the inter-

est of the third-party payer, and the interest of society
as a whole (Rice 2006). Health economists generally
agree that physicians – the suppliers – are able to induce
demand for their services, at least to some degree. As
a consequence, designers of health care systems have
come up with a variety of policy measures to reduce
incentives for � supplier-induced demand (� regulato-
ry mechanisms).
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Synonyms

Medical economics; Economic evaluation; Health ser-
vices management

Definition

Health economics is an independent branch of eco-
nomics that is concerned both empirically and theo-
retically with the economic aspects of healthcare and
more particularly with the production and distribution
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of scarce health goods. The justification for a specifical-
ly economic consideration of the non-economic good
represented by health is that many healthcare problems
(a) are connected with economic phenomena and con-
ditions, (b) can be described and quantified in econom-
ic categories, and (c) either can be solved by econom-
ic means or, in view of the � scarcity of the resources
required, call for a strategy based on economic consid-
erations. In addition, of course, other, non-economic,
approaches (e. g. evidence-based medicine/evidence-
based dentistry, social medicine or social law) can be
applied, the results of which can contribute on an inter-
disciplinary basis to analyses in the field of health eco-
nomics.

History

The genesis of health economics as an economic dis-
cipline in its own right is closely bound up with the
trend of healthcare costs and the consequent realiza-
tion that not everything desirable in the field of health
is affordable. In view of this somewhat gloomy state of
affairs, health economics for a long time enjoyed a rep-
utation as a “dismal science”. Yet health economics is
not a mere policy instrument for containing costs, but
in fact an indispensable aid to rational policy-making.
In the particular field of dentistry, the subdiscipline of
“dental health economics” has now come into being,
albeit hesitantly. In 1973 the American economist Paul
J. Feldstein published the first systematic consideration
of health-economic issues in the dental field, Financing
Dental Care: an Economic Analysis (Feldstein 1973).
Dental health economics is still relatively undeveloped
in the German-speaking countries as compared with the
United States, the United Kingdom, the Netherlands
and Scandinavia.

Basic Characteristics

The specific methods used in health economics are
characterized by systematic comparison of the costs and
benefits of given actions and the balancing of alter-
natives against each other. According to the World
Health Organization’s standard definition, the function
of health economics is “inter alia to quantify over time
the resources used in health service delivery, their orga-
nization and their financing; the efficiency with which
resources are allocated and used for health purposes;
and the effect of preventive, curative, and rehabilitative

health services on individual and national productivity”
(World Health Organization 1975).

Research Issues

Health economics in the sphere of dental care is con-
cerned in particular with the analysis of issues in and
aspects of the following fields:
• Allocation: Is the allocation of resources to den-

tal treatment inadequate or excessive compared with
those provided for other areas of demand such as
nutrition or education? Within the field of dentistry,
should more or less be spent on prevention relative to
expenditure on curative treatment (Räbiger 1989)?

• Efficiency: Are dental services rendered at the low-
est possible cost for a given quality of care (in accor-
dance with the “� minimum principle”), or are as
many dental services as possible at the highest pos-
sible quality rendered for a given level of resources?
And how can economic incentives contribute to
increased efficiency, for instance with regard to the
remuneration of dentists (Tiemann, Klingenberger,
Weber 2003)?

• Distribution of health goods and services: How are
the benefits of the dental healthcare system distribut-
ed to different sections of the population? Is good-
quality care received only by those who can afford
the services, or is there an entitlement to good health-
care irrespective of income, age, etc.?

• Creation of value: What is the significance of the
dental care sector as a factor of growth and value
in the economy and as a source of income for those
working in the sector?

Levels of Analysis

Health-economic analysis can be applied at different
levels. On the micro-level it concerns the actions of
individual actors (e. g. aspects of dentist-patient com-
munication, or effective practice management), the
emphasis being placed on microeconomic elements.
This level is sometimes referred to as “health services
management”. The meso-level examines the actions of
the intermediate actors in the health system (e. g. asso-
ciations of statutory health insurance funds, or region-
al associations of statutory health insurance dentists).
Owing to the German tradition of strong corporatist
structures, “intermediate-level control” is comparative-
ly important in this country (Tiemann, Klingenberger,
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Weber 2003). Finally, the macro-level is that of anal-
ysis of the characteristics of the system as a whole.
The macro-level arises by the aggregation of individual
actors into collectives such as “the dental profession”,
or “patients”. “Health system analysis” is conducted
from the macroeconomic point of view, and examines
such issues as dental overprovision, underprovision and
malprovision (SVRKAiG 2002).

Methods of Health-Economic Evaluation

For practical purposes, perhaps the most important
aspect of health-economic evaluation in the dental field
is assessment of the costs and effects of different ther-
apies and/or preventive strategies. These are examined
from various points of view, such as that of the individ-
ual patient, that of the health insurance sector, that of
the dental industry or indeed that of society as a whole.
The outcome parameters used are epidemiological data,
such as the DMFT value for caries or the Communi-
ty Periodontal Index (CPI) for periodontal status. To
ensure that the results of health-economic evaluation
studies can be validly interpreted, minimum require-
ments as to methodology and transparency must be
observed (Drummond 2005). The most common types
of studies are enumerated in Table 1.
A strikingly large number of evaluation studies in the
dental field are devoted to comparison of the costs of
preventive strategies with their effectiveness (CEA).
Preventive care concepts have a relatively long tradi-
tion in dentistry. The principal landmarks in the pre-
vention of dental pathology in Germany are the placing
of group-prophylactic measures for children on a statu-

Health Economics in Dentistry, Table 1 Systematization of types of health-economic evaluation

Non-comparative studies

Cost of illness
study (CIS)

Determination of the direct and indirect costs of an illness without consideration of effects.

Comparative studies

Cost minimization
analysis (CMA)

Determination of the costs of two or more alternative courses of action assuming equality of effects.

Cost effectiveness
analysis (CEA)

Comparison of two or more alternative courses of action in terms of cost and effectiveness. This calls for a uniform
effect dimension defined clinically or epidemiologically.

Cost utility
analysis (CUA)

This combines different effect dimensions within the single effect dimension of “quality-adjusted life years”
(� QALY), so that the relative value of therapies can be determined even where indications differ.

Cost benefit
analysis (CBA)

This considers effects in terms of monetary units, thus providing a common dimension for costs and effects. The
inputs and outputs of different courses of action can then be compared and balanced against each other.

tory basis in 1989 and the introduction of the system of
individual prophylaxis in the statutory health insurance
scheme in 1991. A comparison of the economics of var-
ious prophylactic measures (Saekel 2002) shows that
all current measures of prophylaxis and tooth conser-
vation are cost-effective and hence to be recommend-
ed in terms of health economics (Table 2). Apart from
vaccination, no other field of healthcare has such high
efficiency as dental prophylaxis, and in particular fluo-
ridation for the prevention of caries (Räbiger 1989).
Similar studies have been carried out for a number of
dental prosthetic treatments (Kerschbaum 1997; Wal-
ter et al. 1999). The usual method of calculating the
cost of the alternatives is “decision tree analysis”. This
is a methodological approach to the systematization of
decision-making processes that uses what are known
as transitional probabilities to predict the occurrence of
various health-related states (e. g. secondary caries or
tooth loss), sometimes extending over relatively long
periods. In the case of long-term predictions, the costs
of medical measures must be not only added together
but also discounted. In the dental field, a long-term per-
spective is appropriate mainly in connection with the
survival rates of restorations, prostheses and implants,
and with the biomedical compatibility of various dental
materials.
With regard to the development of cost utility anal-
ysis (CUA) and cost benefit analysis (CBA), health-
economic research is still in its infancy, as investiga-
tion of the benefits of dental measures is enormously
more complex in terms of methodology than determi-
nation of their costs. Owing to the relative non-avail-
ability of empirical data in the field of dental health-
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Health Economics in Dentistry, Table 2 Economics of selected
measures of prophylaxis and tooth conservation

Measure Benefit : Cost
(B/C)

Home use of fluoridated iodine salt > 70

Group prophylaxis (age range 4–12 years) 5.1

Fissure sealing of permanent molars 2.3

Risk-based intensive prophylaxis as group prophylaxis 2.9

Risk-based intensive prophylaxis at the dental practice 1.2

Root canal treatment 16.7

care, � willingness-to-pay analyses bear great difficul-
ties. Yet research on the quality-of-life aspects of den-
tal care has made significant progress with the devel-
opment of the Oral Health Impact Profile (OHIP) for
the determination of the benefit, or utility, of alternative
dental treatments from the patient’s point of view. There
is now a validated German-language short form of the
OHIP questionnaire with 14 items (John et al. 2006),
which allows problem-free assessment of patients’ oral-
health-related quality of life at the dental practice or in
appropriate studies.

Conclusion

The significance of health economics as an instrument
of rational policy-making is likely to increase further in
the future, as health – including oral health – is in eco-
nomic terms a � superior good, which means that the
demand for it increases disproportionately as incomes
in society as a whole rise. The fact that medicine is
a growth market is evident from the proportion both
of the labor force (1970: 2.9%; 2004: 10.6%) and of
GDP accounted for by the healthcare sector: in 2005
health-related spending averaged 9% of gross domes-
tic product in the OECD countries, compared with only
just over 5% in 1970.
Health economics, then, is fundamentally a science not
of minimization but of optimization. Economic evalua-
tions facilitate the choice of alternatives in dental prac-
tice in a situation of scarce resources. It would therefore
be negligent to eschew health-economic approaches to
issues in the field of dentistry.
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Definition

Health education is defined in the context on health
promotion as follows: Health education comprises con-
sciously constructed opportunities for learning that
involve some form of communication designed to
improve health literacy, including improving knowl-
edge and developing life skills that are conducive to
individual and community health (WHO 1998).

Basic Characteristics

Health education deals with mediating health informa-
tion that influences social, economic, or environmental
related determinants of healthy lifestyles, health pro-
moting behavior, and use of health services. Health edu-
cation aims primarily at learning experiences and the
voluntary actions people can take, individually or col-
lectively, for their own health, the health of others, or
the common good of the community. Defining health
education as any combination of learning experiences
designed to facilitate voluntary actions conducive to
health emphasizes the importance of multiple determi-
nants of behavior (Green and Kreuter 1999).
In addition, health education comprises the develop-
ment and strengthening of � life skills. Health educa-
tion plays a significant role in health promotion and is
needed for implementation of � intervention strategies
of primary, , and � tertiary prevention.
The regional European office of the � world health
organization (WHO) describes health education as
strengthening knowledge and experiences of individu-
als on health and illness and the organism and its func-
tions, as well as disease prevention. It emphasizes the
strengthening of knowledge and experiences of indi-
viduals regarding the utilization of health services and
understanding of their functions. The objective of these
efforts is to give individuals the responsibility for their
health and the ability to use the offerings of health care
systems. Health education is a systematically planned
activity, and can thus be distinguished from inciden-
tal learning experiences. Further, this description of
health education draws attention to voluntary behav-
ioral actions taken by an individual, group, or commu-
nity with the full understanding and acceptance of the
purposes of the action – either to achieve an intended
health effect or to build capacity for health.
Furthermore, the idea of health education is based on
principal human rights to gather complete informa-

tion in the field of health and illness. Health edu-
cation contributes to fostering the motivation, skills,
and confidence necessary to take action to improve
health (BzgA 2003). Health education paves the way
for � health literacy, which is understood as the con-
cept of well-informed humans, giving them autonomy
in their health-related behavior.
Actions on health education might be carried out by
individuals, groups, or communities; or policymakers,
employers, teachers, or organizations whose actions or
practices control or influence determinants of health.
Health education can be described in the following con-
texts:
• Health education in traditional context
• Health education
• Health counseling
• � Peer Education.

Health Education in Traditional Context

Health education developed from the educational work
in hygienic issues at the end of 19th century and at the
beginning of the 20th century. This kind of education
aimed to educate humans in important aspects of health
and diseases, which was the objective of historical edu-
cation in � hygiene. It was directed to the whole popu-
lation or parts of it. At that time, health education was
mainly disease-related. It was realized through mass
media in order to educate the population in essential
aspects of health and medical conditions. Subsequently,
this approach of health education was replaced by the
following principles that were outlined by the WHO:
• Strengthening of knowledge and experience on

health, diseases, and about the physiology of the
human organism

• Strengthening of knowledge and experience in
regard to the structure of health services and their
utilization

• Increasing awareness about social and environmen-
tal factors and health determinants.

Further Developments in Health Education

The development of health education was shaped by
methods of social medicine, public health, and psy-
chology that are based on concepts of risk factors and
the � health belief model. This model is still used as
an assessment tool to understand why persons partic-
ipate in programs for the prevention or detection of
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diseases. Modern methods of psychology were consid-
ered after it was revealed that positive effects in health
education were not achieved by education using the
“wagging finger”. Traditional health education aimed
at increasing participation in interventions such as early
recognition measures of diseases and vaccination cam-
paigns, reduction of risk factors of diseases and addic-
tion, and improvement of physical and mental health.
The meaning of isolated health education campaigns
decreases since the knowledge and cognitive abilities
do not change sustainable health risk behavior to the
extent that is desirable. Complex approaches promise
more success.
Since the beginning of the 1970s, the main focus of edu-
cational measures has been directed towards risk fac-
tors of chronic diseases like smoking habits, obesity,
lack of physical activity, and mental balance as well as
high blood pressure and high blood sugar. For individu-
als in these risk groups who suffer from chronic illness,
measures are intended to motivate them towards more
healthy living. This development was supported by the
possibility of medical monitoring of risk factors (BzgA
2003).
Currently, modern health education is shaped by the
concept of designing and strengthening � life skills.
The WHO demands the promotion of communication
offerings that contribute to the improvement of health
literacy. Health education contains more than dissemi-
nation of information and knowledge transfer on health
issues. Competences in health topics that are achieved
by health education support the aim of a health promot-
ing lifestyle for individuals and therefore support the
strengthening of community actions in health promo-
tion.
Actions on health education might be carried out by
individuals, groups, or communities; or policymakers,
employers, teachers, or organizations whose actions or
practices control or influence determinants of health.
General health education measures like � mass media
campaigns using methods of mass communication may
be also carried out in an organized form in adult educa-
tion centers or at night schools. This kind of health edu-
cation is characterized through voluntary participation
and participation related, social and self-determined
learning and integrated educational concepts on health
topics. Measures of health education are also offered
by health insurers and other different educational insti-
tutions. In this context, it is also termed health training

or health counseling. Such facilities also offer informa-
tion on health and depict a special form of health edu-
cation but the information is only given to individuals
or a small group of individuals. It is orientated on indi-
vidual circumstances and differs from traditional health
education.
In addition, a special kind of health education uses
the concept of peer education. Peer education in the
sense of health promotion means learning and medi-
ating information, behavior patterns, and ethical qual-
ities on health through the participants of the education
group themselves, especially in population groups of
youths and adolescents. The approach of peer education
is used widely in the United States and is part of the aca-
demic curricula. Positive experiences exist for the fol-
lowing topics: Primary prevention of smoking and sub-
stance and alcohol abuse; counseling and information
on eating disorders; HIV prevention and prevention of
unintentional pregnancy; and coping with stress.
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Synonyms

Health care financing

Definition

Designers of health care financing systems—at least in
high-income countries and with the notable exception
of the US—rely on either social health insurance premi-
ums or taxes as the primary source of health financing.
Both provide a high degree of risk solidarity and com-
prehensive coverage. In contrast, private health insur-
ance premiums and out-of-pocket payments are usual-
ly considered to be secondary sources of health care
financing.

Basic Characteristics

Sources of Health Care Financing

Health care systems are financed by a variety of sources.
The most basic source of health care financing is

� out-of pocket payment. Usually, out-of-pocket pay-
ments are a secondary source of health care financ-
ing, since health care expenditures are highly skewed
and out-of-pocket payments do not provide any risk-
spreading (� health insurance markets). The second
source of health care financing is premium income
from � private health insurance. Private health insur-
ance is characterized by � risk-related premiums. Due
to � adverse selection in unregulated private health
insurance markets, private health insurance premiums
in most countries—with the notable exception of the
US—do not serve as a primary source of health care
financing (Colombo and Tapay 2004; Reinhardt et al.
2004). In most industrialized countries, the primary
source of health care financing is either � social health
insurance premiums or taxes (for empirical information
on the share of different sources of health care financing
see � health systems). In the remainder of this section,
we will discuss the implications of private health insur-
ance, social health insurance, and tax financing for risk
solidarity and income solidarity.

Implications for Risk Solidarity

Societies in most industrialized countries place a high
priority on fairness or solidarity as a policy objective
in health care financing (Wagstaff and van Doorslaer
1992; Wagstaff and van Doorslaer 2000). Two dimen-
sions of solidarity need to be distinguished (van de Ven
and Ellis 2000). The most basic dimension of solidarity
is ex-post � risk solidarity between the healthy and the
sick. This means that there is a limited redistribution
of resources from the unexpectedly healthy towards the
unexpectedly sick. Risk solidarity is limited to health
risks that become apparent after establishing the insur-
ance contract. Risks that had been visible before the
contract are accounted for by higher health insurance
premiums. If the regulator does not intervene, private
health insurance therefore provides ex-post risk solidar-
ity between the healthy and the sick only.
However, with the notable exception of the US, most
high-income countries do not rely on private health
insurance as a predominant mode of health care financ-
ing (Gottret and Schieber 2006). Instead, designers
of health care financing systems prefer to implement
modes of financing which provide an enhanced degree
of solidarity and redistribution (Mossialos et al. 2002;
Wasem et al. 2004). Both social health insurance and
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a � national health service that is based on tax fund-
ing provide ex-ante risk solidarity as well as ex-post
risk solidarity between the healthy and the sick. Ex-
ante solidarity between the expectedly healthy and the
expectedly sick implies that health risks are covered
at any time. In social health insurance, premium rate
restrictions apply—health insurers have to refrain from
charging higher premiums for high health risks. In tax-
financed systems, tax payments are not related to health
risks.
Although both tax-financed schemes and social health
insurance schemes provide comprehensive risk solidar-
ity between the healthy and the sick, there are important
differences between the two modes of financing. In tax-
financed health systems—such as the English Nation-
al Health Service or Canadian Medicare—solidarity is
based on residence. There are few opportunities to opt
out of the system. Thus, comprehensive coverage—and
therefore comprehensive risk solidarity between the
healthy and the sick—is easy to obtain. In contrast,
social health insurance systems restrict solidarity to the
members of the risk pool. Compared to private health
insurance contracts, membership to social health insur-
ance is easy to obtain. However, if it is not mandatory
to take out social health insurance for the entire popula-
tion, selection problems will follow: good risks may try
to opt out of the social insurance system. They either
will take out private health insurance—if it is avail-
able—or may rely on the provision of public services
in the case of need. As a consequence, fewer good risks
will be in the risk pool to subsidize bad risks. An effec-
tive instrument to neutralize incentives for opportunis-
tic � free rider behavior is the obligation for the entire
population to take out social health insurance (Rice
2002).

Implications for Income Solidarity

Comprehensive risk solidarity between the healthy and
the sick is an indispensable property of social health
insurance. Moreover, � income solidarity—solidarity
between the rich and the poor—may be a funda-
mental feature of social health insurance as well, but
not necessarily so. If social health insurance calcu-
lates �community-rated premiums, these premiums are
independent of income. As a consequence, social health
insurance in this case does not redistribute resources
from the rich to the poor. What is more, the conse-

quences of community-rated premiums are regressive:
the higher the income, the smaller the share that is spent
on social health insurance premiums. In most OECD-
countries that use social health insurance as the pre-
dominant mode of health care financing, these conse-
quences are not socially acceptable. Therefore, design-
ers of health care financing systems either implement
a system of tax-financed and needs-tested premium
subsidies as a complement to community-rated premi-
ums or use income-dependent premiums as the primary
mode of financing.
In tax-financed national health systems, the implica-
tions for the redistribution of income depend on the
design of the tax system. The consequences on the dis-
tribution of income can be progressive, regressive, or
proportional. Direct taxes on income may be equiva-
lent to social health insurance premiums in terms of
income solidarity. Thus, the consequences of direct tax-
es on income distribution are proportional if the tax rate
is uniform across all income categories and across all
income groups. The consequences are progressive if the
tax rate is not uniform across all income groups but goes
up as income goes up. However, direct taxes are only
one important component of general tax revenue. Indi-
rect taxes on consumption are another component. The
consequences of consumption taxes on income distri-
bution are usually regressive: the higher the income, the
smaller the share that is spent on indirect taxes. This is
a consequence of the fact that low-income groups have
a lower savings rate than high-income groups. A popu-
lar instrument to attenuate this regressive effect of indi-
rect taxes is to exempt basic consumer goods from indi-
rect taxes or to apply lower tax rates to these goods.
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Definition

Health goals are general statements of intent and aspi-
ration, intended to reflect the values of the community
in general, and the health sector in particular, regarding
a healthy society (WHO 1998).

Basic Characteristics

In General

Goal statements are clearly articulated, general state-
ments that describe the future state of affairs and pro-
vide general direction, purpose or intent of what needs
to be accomplished. In the context of health promo-
tion, Nutbeam defines health goals as a summary of
� health outcomes which, in the light of existing knowl-
edge and resources, a country or community might hope
to achieve in a defined time period. On the basis of firm
evidence, health goals are used for creating recommen-
dations and a catalog of measures in special sectors and
population groups. The involved participants commit to
implement health goals in their field of authority. The
implementation and sustainable development of health
goals is applied in a long term process (WHO 1998).
Numerous countries have adopted an approach to set-
ting health goals and � health targets as a statement
of direction and intent with regard to their investments
for health. The World Health Organization (� WHO)
has supported the development, and has promoted the
use of health goals and targets at global and regional,
national and local levels. One of the most known health
goals is the general WHO statement “� health for all.”
The prioritization of health risks and health problems
formed the background for the development of health
goals, related to citizens in general and patients in par-
ticular, in order to forward the political discussion about
the advancement of health promotion, disease preven-
tion and rehabilitation. Moreover, in order to achieve
a high percentage of these health goals and energize
both managers and suppliers of health promotion, avail-
able resources and funds should be used in a fast and
efficient way.

Historical Development of Health Goals

In the 1970s health goals were developed from the
reorientation of � health policy with its new aims in
health promotion and disease prevention. The World
Health Assembly aimed at enabling the “Health for All”
policy whereby every citizen would have the opportu-
nity of leading a full productive and social life. This
overall goal was adopted as the general strategy “Health
for All” in 1979 and it has so continued (Declaration
“Health for All in the 21st Century”, adopted 1998).
The global strategy “health for all” was followed by the
European program with the title “Health for All 2000”
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in 1984. It encompassed 38 health goals amongst other
overall goals like “for a better health” or “for promot-
ing healthy life styles.” It was also agreed to measure
the reaching of health goals regularly and to publish the
results of this measurement. Therefore, 65 indicators
were developed as standard measurements of achieve-
ment.
By 1991 health goals had undergone further develop-
ment. After that the program was transferred to the
health goal program, “Health for All in 21st Centu-
ry – Health 21.” An additional updating was carried
out in 2005. The program does not provide explicit
goals for any given region since the complex social eco-
nomic and health conditions vary within the European
Regions which make up the WHO. In this regard, it is
necessary that each member state formulates its own
concrete description of implementation and benefit of
health goals at both national and regional levels. The
priority goal of the WHO to reach health for all is sup-
ported by the following three fundamental aspects:
• Health as a one of the fundamental � human rights.
• � Equity in health and solidarity in action between

countries, between groups of people within countries
and between genders.

• � Participation by and accountability of individuals,
groups and communities and of institutions, organi-
zations and sectors in health development.

The following four main strategies for action have been
chosen to ensure health as fundamental human right:
• Multisectoral strategies to tackle the determinants

of health, taking into account physical, economic,
social, cultural, and gender perspectives and ensur-
ing the use of � health impact assessments.

• Health-outcome-driven programs and investments
for health development and clinical care.

• Integrated family- and community-oriented primary
health care, supported by a flexible and responsive
hospital system.

• A participatory health development process that
involves relevant partners for health, at all levels –
home, school and worksite, local community and
country – and that promotes joint decision-making,
implementation and accountability.

On the basis of the mentioned principles of the WHO,
the following 21 health goals depict the currently
framework for health policy in the European region.
These 21 health goals are regarded as standard for
the assessment of progress in health situation improve-

ments, preventive health care systems and the reduction
of � health risks and hazards (WHO 1999).
• Solidarity for health in the European region.
• Equity in health.
• A healthy start in life.
• Health of young people.
• � Healthy Ageing
• Improving � mental health.
• Reducing � communicable diseases.
• Reducing noncommunicable diseases.
• Reducing injury from violence and accidents.
• A healthy and safe physical environment.
• Healthier living.
• Reducing harm from alcohol, drugs and tobacco

abuse.
• � Settings for health.
• Multisectoral responsibility for health.
• An integrated health sector.
• Managing for � quality of care.
• Funding health services and allocating resources.
• Developing human resources for health.
• Research and knowledge for health.
• Mobilizing partners for health.
• Policies and strategies for health for all.
The 21 health goals of the program “Health for All”
was taken into the health policies of almost all mem-
bers of the European Union (WHO 1999). Numerous
member states of the Organization for Economic Co-
operation and Development (� OECD) adopted the idea
of health targets and a large number of health goals
were developed both at national and regional level.
Since the beginning of the 1970s health goal programs
have spread worldwide. For example, health goals were
defined in Australia, Denmark, Finland, France, Great
Britain, Ireland, Italy, Poland, New Zealand, United
States and Sweden. Programs on the issues were also
drafted at the regional level in many countries.
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Health Impact Assessment (HIA)

Definition

Health impact assessment provides decision makers
with information about how any policy, program or
project may affect the health of people. HIA seeks
to influence decision makers to improve the proposal.
WHO supports the use of HIA because of its ability to
influence policies, programs and/or projects. This pro-
vides a foundation for improved health and well being
of people likely to be affected by such proposals (WHO
Definition).
Health impact assessment (HIA) comprises detection
and assessment of the impact a planned measure,
project or program (e. g., expansion of an airport, street
building) could have on the health of the population
(e. g., � noise, air pollution). In the context of � pre-
vention, HIA must aid the decision-making process by
providing transparent and clear data on possible public
health consequences for the various population groups
as well as buildings and other structures involved. HIA
can thus contribute to health being considered in other,
not immediately health-related areas of politics such as
municipal and residential planning.

In view of the different countries and bodies of law,
implementation of HIA will be quite heterogeneous
and not comparable between countries. Despite long-
standing calls for implementing HIA alongside the
legally mandated testing for potential environmental
hazards. Currently, public health aspects are being
incorporated in some countries only within the context
of the legally mandated cooperation of the lower public
health authorities in planning the course of environmen-
tal safety testing. One of the hurdles for implementing
HIA is that environment-related aspects of health are
not included in planning at the communal level, a lack
of standards for implementing HIA, and no cooperation
between the environmental and public health authori-
ties.
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Definition

Health indicators are quantitative or statistical measures
or instruments used for the measurement of health sta-
tus of an individual or defined group. They are vari-
ables that can be used to measure the changes in the
level of health target achievement, or as indirect or par-
tial measures of complex situations. � Indicators can
be numerical (rations, proportions, rates), or qualitative
(existence or absence of an event). Health indicators
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are divided into several main domains: demographic
and socio-economic factors, indicators of health status,
health determinants, indicators of health systems, and
indicators of health policy, etc.

Basic Characteristics

Characteristics and Criteria for Design

Health indicators are constructed to measure health sta-
tus (i. e. the occurrence of a disease or other health-
related event) or a factor associated with health (i. e.
health status or other risk factor) among a specified
population. (Pan American Health Organization 2001)
Furthermore, health indicators are markers of health-
care system performance. They are used for � health
monitoring and � health surveillance. Health indicators
are selected and defined based on scientific principles
and by their quality (� quality of health indicators). An
ideal indicator must be: (PAHO 2001; European Com-
mission 2001)
• Valid – effectively measures only what it attempts to

measure, and it represents a true expression of the
phenomena it is measuring;

• Reliable / objective – results of the measurement
should be the same when the measurement is per-
formed by other people or under similar circum-
stances;

• Sensitive – the indicator should have the capacity to
measure changes of the phenomena of interest;

• Specific – it should reflect changes only of the situ-
ation/phenomenon it is related to, and not of similar
or unrelated events;

• Measurable – data should be available or easy to
obtain;

• Policy-relevant – the indicator should be capable of
providing clear responses to key policy issues;

• Cost-effective – results of the use of an indicator
should justify the investments in its implementation;

• Understandable – information users must be able to
understand it and it should be easy to use and inter-
pret by analysts.

Under the Health Monitoring Programme, the Euro-
pean Commission has proposed several strict criteria
for the design of indicator sets:
1. Comprehensive and coherent – an indicator set

should cover all domains of the public health field,
but at the same time be consistent in structure, refer
to the integrity of all data, and the values of all indi-

cators within the set should be realistic and not con-
tradictive.

2. Taking account of earlier work in the area of indica-
tor selection and definition, an indicator set should
follow rather than duplicate the previous efforts of
international organizations, such as World Health
Organization, in the establishment of good health
indicators; furthermore, only standardized opera-
tional definitions, measurements, and calculation
procedures should be used to guarantee the quality
and comparability of the indicators.

3. Indicators should cover the priority areas that Mem-
ber States of European Community currently pursue
and meet the needs of Community Policies. Health
indicators are expected to facilitate monitoring of
health objectives and goals, strengthen the analyti-
cal capacities of health teams, and serve as a plat-
form to promote the development of interconnected
health information systems. (European Commission
2001)

Classification of Health Indicators

Various classifications of health indicators have been
proposed. (OECD 2005; European Commission 2005;
WHO 2005a; WHO 2006) Despite great advances in
the development of indexes and complex health indica-
tors, conventional health indicators, based on mortality
and morbidity, are still being used as a base point of
public health policies in practice (the so-called “patho-
logic” approach to health measurement). Introduction
of methods oriented toward quantifying health rather
than quantifying disease have led to the establishment
of novel indicators, and turned the whole viewpoint
toward a “generic” or positive approach to the mea-
surement of health status. Based on various resources,
health indicators can be summarized in the following
groups.

Indicators of Health Status of the Population

1. Positive health indicators: low birth weight, low
weight for age, low height for age, low weight for
height, and low arm circumference for age;

2. Negative health indicators: perinatal mortality,
infant mortality, maternal mortality, under 5 mor-
tality, life expectancy, mortality rates by causes of
death, incidence and prevalence rates (previously
morbidity – HIV/AIDS incidence, cancer incidence,
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prevalence of chronic illness, incidence of congen-
ital anomalies, and incidence of communicable dis-
eases), prevalence of long term disabilities, preva-
lence of injuries in road traffic accidents or at the
workplace, average number of days lost due to ill-
ness per year for school, work, homemaking, and
other social roles;

3. Perceived general health – satisfaction is measured
as the proportion of the population aged 15 and over
that report being dissatisfied with their social life;
quality of life is measured as the proportion of the
population that report perceiving themselves in fair
or poor health (� health status indicators).

Demographic and Socioeconomic Indicators
Related to Health

1. Indicators of population: rate of birth vs. death,
internal migration rate (natural population growth
per 1000 population), live births, crude birth rate,
total deaths, crude death rate, abortion rate, total fer-
tility rate, percentage annual increase or decrease
in population, and median age of the population
(� demographic indicators);

2. Indicators of socioeconomic development: national
income per capita (in international dollars per capi-
ta), average annual growth of national income, gross
national product, annual growth of gross nation-
al product; average income per working adult, and
the allocation of income by geographical region or
by profession group (� socioeconomic indicators;
� health determinants, social);

3. Employment and working conditions: total unem-
ployment, total labor force, rate of unemployment
of women, index of the dependence of the popula-
tion, population by employment type, population by
occupational class, and deaths due to work-related
accidents;

4. Indicators of education: percentage of illiterate per-
sons aged older than 10, percentage of primary,
secondary or high school education, expenditures
on education per student, average number of stu-
dents per teacher, education attainment, and educa-
tion enrolment;

5. Household conditions: total size of residence per
person, rate of building, percentage of comfort
apartments, and percentage of the population with
a home connected to the water supply system;

6. Lifestyles and environmental indicators: average
energy value of daily food intake, average content
of macro nutrients, estimated consumption of fruits
and vegetables (kg/capita/year), alcohol consump-
tion (in liters of pure alcohol per capita), regular
adult smokers aged 15 and over, first admissions
to drug treatment centers, and average annual con-
centration of particulate matter <10μm (in μg/m3).
(� environmental health indicators; � health deter-
minants, environmental)

The indicators referring to the physical and social envi-
ronment, genetics, and human behavior are also known
as � determinants of health.

Indicators of Health Policy

1. National health policy and strategy – the indica-
tor is the adoption of national health policy and its
implementation in the constitution and legislation of
a state (� health policy indicators);

2. Allocation of resources in health – measured by the
proportion of national income that is used for the
funding of health protection of the population (total
health expenditure as percentage of gross domestic
product, or total expenditures on health in interna-
tional dollars) (� health economics);

3. Health expenditure by sources of funds: social secu-
rity, out-of-pocket payments, private insurance, or
other private funds;

4. Community involvement – measured by its relation
to decision making for health care and the presence
of mechanisms to meet patients’ health needs.

5. Presence of organizational setting and management
process – measured by the existence of communica-
tion and cooperation between various departments
and organizational units within the health service,
as well as committees, expert groups, councils for
health development, and non-governmental organi-
zations.

Indicators of Health Care Provision

1. Provision of primary health care – can be estimat-
ed by provision of primary health care in a com-
munity (per total population), by immunization rate
(percentage of the population immunized), provi-
sion of maternal, child and elderly health care (per
total number of women, children and elderly, respec-
tively), food and water supply, and health education
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and promotion (� health care provision indicators;
� health care quality);

2. Availability of health care – number of people in the
population divided by number of health workers or
health institutions;

3. Accessibility of health care – percentage of people
who will be using health services considering barri-
ers – geographical, economical, and cultural, etc;

4. Utilization of health care: number of services per
resident; rate of hospitalization; hospital beds per
100,000 population; number of nurses, physicians,
or other health workers per 100,000 population;
number of nurses and midwives per physician; in-
patient care admissions per population; average
length of stay in hospital (in days), discharge rat-
ed by diagnostic categories; and number of surgical
procedures and transplantations, etc;

5. Health expenditures: total health expenditure (as
percentage of gross national product or in interna-
tional dollars per capita); expenditure on prevention
and public health; expenditure on health administra-
tion and insurance; expenditure on medical services;
expenditures on in-patient, out-patient and home
care; and expenditure on pharmaceuticals, therapeu-
tic appliances and medical goods;

6. Medical technology in health care: number of com-
puted tomography scanners, magnetic resonance
imaging units, and amount of radiation therapy
equipment etc;

7. Education in health: number of health graduates,
number of organizations and institutions to promote
health, and implementation of health education in
school activities;

8. Health workers’ performance: availability (absence
rates and waiting times), competence (prescrib-
ing practices, readmission rates, and rates of cross
infection), responsiveness (patient satisfaction and
assessment of responsiveness), and productivity
(occupied beds, outpatient visits, and interventions
delivered per worker or facility);

9. Quality of health care – can not easily be estimated;
however, indicators include: accessibility of health
care (physical access, availability, and affordabili-
ty of health care), effectiveness of care, efficien-
cy, acceptability, equity, continuity, qualifications of
physicians, consumer satisfaction, and cost of care,
etc. (Campbell 2000). (� health system indicators;
� health systems)

Summary Measures of Population Health

� Summary measures of population health combine
information on mortality and non-fatal health outcomes
to represent the health of a particular population in
a single numerical index. Summary measures can be
used for � health reporting – comparing the health of
different populations and monitoring changes in health
status of the population over time. Such estimations are,
in turn, used for the identification of priorities for health
service delivery and planning, and research and devel-
opment in the health sector. (Murray 2000; Mathers et
al. 2004; WHO 2005b; Etches et al. 2006)
1. Disability-adjusted life years (DALY) is one of the

indexes measuring the total economic burden of
a disease. It refers to time lived with disability and
time lost due to premature death and ill health in
terms of the equivalent of the healthy years that did
not happen, or the health debit. Simplified, it can be
calculated as the sum of years of life lost due to pre-
mature death (YLL) and years of life with disability
(YLD).

2. Healthy life expectancy (HALE) represents the
number of healthy years people can expect to live
under current conditions.

3. Potential years of life lost are estimated for every
specific cause of death by adding estimated years
of life up to 75 for every person who dies from
birth until the age of 75. This indicator is important
for the estimation of preterm mortality and is use-
ful for assessing priorities in preventive activities in
health.

4. Quality-adjusted life years (QALY) are an indicator
of the quality of work of health service. This indi-
cator summarizes the improvements in length and
quality of life that occur as an outcome of health
interventions or programs. Every year gained as
a result of an intervention or program is standardized
according to social value of the gain for that person.
Good health is referred to as 1, whereas poor health
causes a decrease in quality years of life of up to
0.5.

5. The physical quality of life index represents the
combination of mortality rate of the newborn, life-
time expectancy for children aged one, and the
rate of literacy in the population. (� health-related
quality of life; � health determinants, psychologi-
cal)
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Conclusions

The fact that environmental, socioeconomic, and ear-
ly life conditions, together with individual actions and
medical care, all interact to affect health has been
known for a long time. Improvements in data collection,
regular censuses, disease reporting, and statistical anal-
ysis have further helped to integrate information on the
health status of the population. In turn, health profes-
sionals have been given a chance to act on several levels
of prevention in order to improve conditions affecting
health and health status itself.
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Introduction

This is an era of informatics where the quantity and
quality of information is increasing exponentially –
a phenomenon commonly referred to as “information
explosion” or “information epidemic”. As a conse-
quence, users face the problem of managing the variety

http://www.healthindicators.org
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of information they are covered by, known as the “infor-
mation barrier”, which in turn causes frustration named
“informatics anxiety” (Greenes 1990).
Health information needs are universal. Health care
professionals, health managers, statisticians, decision-
makers within the health system, health insurance orga-
nizations, public health providers, and consumers –
they all need health information. The ever-increasing
amount of available information makes it even more
important to manage the flow of knowledge. The multi-
disciplinary nature of public health disciplines makes
it especially hard to capture useful updates without
becoming overwhelmed by the diversity of informa-
tion.

From Information to Informatics

Information is a result of the events taking place inside
a material system; it is the output of a system of interest.
The words information and data are used interchange-
ably in many contexts, which may lead to their confu-
sion; however, they are not synonyms.
Data is the carrier of information, and is defined as
given facts from which others may be inferred; it can
also be described as a message that has not been devel-
oped with relation to its value in the specific situation.
Data is further organized into meaningful unions, or
accessed or interpreted to obtain specific information.
Information is defined as data endowed with relevance,
purpose, and meaning. It represents data that has been
developed, and can therefore be valued by its capaci-
ty to increase our knowledge. Nevertheless, the process
of creation does not stop there. Knowledge is devel-
oped from using or applying information. Knowledge is
defined as the awareness or familiarity gained by expe-
rience, a person’s range of information, a theoretical or
practical understanding of a subject or language, etc.,
or the sum of what is known. Wisdom flows from the
accumulated experience of applying and using knowl-
edge, or as experience and knowledge together with
the power of applying them. Obviously, the process
of creation and transformation from data to wisdom
is characterized by increasing interactions and com-
plexity, supported by the human capability of under-
standing relations, patterns and principles on every lev-
el. This continuum is called the Data, Information,
Knowledge Ladder (� data, information, knowledge)
(The Knowledge College 2001). Today, many forms of

human knowledge can be recorded and used in elec-
tronic information systems. Wisdom, however, remains
essentially human at present.
Information, as well as energy and other natural re-
serves, has become one of the key resources available
today. In order to fulfill this important role, informa-
tion must be timely and correct, available at the moment
of decision-making, acceptable, of adequate quality and
quantity, at a fair price, easy to update, and of multiple
uses.
Information can be observed from several aspects (Van
Bemmel 1997):
• The syntactic aspect refers to the grammar or syn-

tax used for the description, storage, or transmission
of messages. The syntactic aspect of information is
strongly related to the carrier of the information, that
is, the specific language, type of image, or biosignal.
The purely syntactic aspect of information is data.

• The semantic aspect of information refers to the
meaning of the message, in terms of its significance
for interpretation and decision-making. The meaning
can often be derived only if we know the context of
the message.

• The pragmatic aspect of the information refers to the
value of the information, the media that carries it, the
resolution and precision that it was written with, and
the quantity in which it was produced, transferred,
and received. From the perspective of human behav-
ior, information was created with a certain purpose
and a certain effect, such that a concrete action or
state of mind occurs after we receive it.

Information can be created, transferred, stored,
retrieved, accepted, copied, processed, and destroyed.
But, in a digital world, written information must be cod-
ed before it can be transmitted over a digital system.
The quantity of information transmitted by any message
can be measured. The measurement of information is
the measurement of the uncertainty of a situation. That
measurement is called entropy. If entropy is large, then
a large amount of information is required to clarify
the situation. If entropy is small, then only a small
amount of information is required for clarification. The
unit of information is called a bit (binary digit), which
represents the quantity of information needed to make
a difference between two events with same probability.
By reducing entropy per bit, coding can reduce trans-
mission errors (uncertainties) due to the transmission
medium.
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Health care information is used for different purpos-
es. The primary purposes are those directly linked to
the work of professionals and patients; secondary pur-
poses are in administration, management, education,
research, etc. Information can be classified by the time
of production, as periodical or non periodical; or by its
material format, information can be in paper, electronic,
or film format (signals, waves), etc.
Information is contextual by nature. This means that
information can not be seen outside of the context of its
production – without its context, information is often
useless. For this reason, the use of primary medical
information for secondary purposes without its con-
text is associated with several problems such as misuse,
inadequate coding and transfer, and waste or misinter-
pretation of valuable information. With its context, data
can be used for advanced functions within health care,
but not always. This has been translated into the First
Law of Medical Informatics: “Data shall be used only
for the purpose for which they were collected. If no pur-
pose was defined prior to collection of the data, then the
data should not be used.” (Van der Lei 1991)
The scientific discipline that explores the structure and
characteristics of information is called informatics.
The name originates from the French phrase informa-
tion automatique, defining the science of automatic pro-
cessing of information. It is one of the youngest sci-
entific disciplines but has the most dynamic and dra-
matic development, with important implications on the
development of society and other sciences. Informatics
encompasses analysis of the structure; properties and
organization of information; information storage and
retrieval; information system and database architecture
and design; library science; project management; and
organizational issues such as change management and
business process reengineering.
Health care informatics is the science that address-
es how best to use information to improve health care.
Health informatics is an essential and pervasive element
in all health care activity. It is the field where health,
information and computer sciences, psychology, epi-
demiology, and engineering intersect, and proposes to
improve the quality of patient care, increase productiv-
ity, and provide access to knowledge (Mullner 2006).
This field includes several areas: bioinformatics, med-
ical informatics, public health informatics, and con-
sumer health informatics, as well as clinical informat-
ics, nursing informatics, imaging informatics, dental

informatics, clinical research informatics, and pharma-
cy informatics. These specialties can be defined follow-
ing a similar pattern: bioinformatics involves the use
of informatics and computer science to solve biologi-
cal problems; dental informatics investigates the appli-
cation of informatics in dentistry; pharmacy informat-
ics in pharmacy, nursing informatics in nursing, etc.
� Medical informatics is the scientific discipline that
investigates the laws of creation, transfer, processing,
and use of information, data and knowledge in order to
solve medical problems, or more precisely it is a dis-
cipline related to cognitive tasks, tasks of processing
of information and communication in medical prac-
tice, and education and research, including scientific
methods and technology supporting these tasks (Hersh
2002).
� Public health informatics is a scientific discipline
that involves the systematic application of information,
computer science, and technology to public health prac-
tice, research, and learning. Public health informatics is
differentiated from other informatics specialties as its
primary focus of concern is health prevention in pop-
ulations or communities, rather than the health of spe-
cific individuals; thus, its health improvement strategy
is oriented toward prevention rather than on treatment,
and it has a wide range of interventions and operations
within a governmental context (O’Carrol 2003).
� Consumer health informatics analyzes consumers’
(i. e. patients’) needs for information; studies and
implements methods of making information accessible
to consumers; and models and integrates consumers’
preferences into medical information systems (Eysen-
bach 2000).

Evolution of Data into Information

All health care activities involve gathering, analyzing,
and use of data. In the health information system, data
usually, but not necessarily, follow a specific sequence
(Fig. 1) (Dinca-Panaitescu 2003)
The main scope of data acquisition is to provide health
professionals with information as a basis for further
activities and a crucial tool in the process of decision-
making. The physician can then apply his own knowl-
edge on the specific condition or disease, and decide
what intervention would be most suitable in that situa-
tion. Beside this obvious application, data are the basis
of the whole process of decision-making in health care,
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Health Information, Figure 1 Data in the Health Information System.
Reproduced with the permission of Prof. Serban Dinca-Panaitescu

especially for health service planning and evaluation,
and as indices of health service provision, usage, needs
for health services, etc. Data acquisition includes data
collection and data generation. The process of � data
collecting involves gathering data from various sources,
whereas data generation refers to input of standard code
formats.
Data can be divided into the following groups by the
type of data collected and by the type of data source
(Abdelhak 1996):
1. Administrative data – all data generated in an inter-

action between a patient and a provider in the health
care delivery system: demographic, socioeconomic,
legal, financial, and data from the provider.

2. Clinical data on a patient whether admitted to
a health care facility or treated in a primary health
care environment: main condition or principal diag-
nosis, medical history, physical examination and
assessment, diagnostic tests, medications, operative
procedures, and disposition.

3. Non-inpatient data – data collected for an emergency
patient, outpatient, clinic, or aid post medical/health
record: patient identification, history of presenting
illness and physical findings, clinical observations,
reports of tests and procedures performed, and the
outcome of the visit.

4. Hospital census data – data on inpatients, emergen-
cy patients and ambulatory patient attendance that
are collected daily by health care facilities and pro-
cessed by the admission office staff: daily inpatient
census, daily number of admissions, daily number of
transfers in and out of wards, daily number of dis-
charges, and deaths.

5. Secondary health care data collection – abstracted
data from the daily inpatient census are used for:
monthly and annual statistics such as the length of
stay of inpatients and the inpatient occupancy rate;
calculation of the gross and net death rates; autopsy
rates; maternal, fetal, newborn and neonatal death
rates; hospital infection rates; completion of mor-
bidity statistics; vital statistics (births and deaths)
for the production of national death and birth rates;
and special registries related to patients with a spe-
cific diagnosis, condition or procedure (diabetes,
HIV/AIDS, birth defects, infectious and contagious
diseases, and organ transplants).

In collecting data, users are often faced with sometimes
considerable anomalies in the data, such as incomplete
or incorrect answers from the patient, noise on biosig-
nals, or errors in biochemical analyzes. Information
only exists to support decisions and actions; if it fails
to do this, it is irrelevant noise. If the data are full of
errors or incomplete, refer to past rather than present
situations, or cannot be interpreted by the user then they
are unlikely to help. More subtly, if useful data items
are present but vital context is omitted (e. g. estrogen
and progesterone levels present, but context, e. g. day
of menstrual cycle, omitted), it is still hard to use the
data.
The importance of � data quality in the phase of data
collection can not be underestimated. Validation of
gathered data in the early phases of data processing
reduces the cost of system data errors.
In order to reduce errors at the point of data entry, data
should be entered as closely as possible to the infor-
mation source, avoiding multiple independent points
of unverified data entry, and the person doing the
task should know the correct information. Further-
more, health professionals collecting and processing
data should check for � data errors, namely syntactic
errors – are data presented in the right format and val-
ue; and semantic errors – are data possible and plausi-
ble.
It is often said that the quality of health care is measured
by the quality of data in the medical record. In order to
improve the quality of data, several steps can be taken
(WHO 2003):
• An on-going quality assessment plan must be devel-

oped, supported both by managers and health staff;
• Staff responsible for quality control should be

involved and deal with quality reports properly by
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reading and acting upon recommendations in a time-
ly manner;

• Performance indicators can be developed as a guide
to monitor and evaluate the quality and appropriate-
ness of care;

• Staff must be properly educated in order to clearly
understand what quality means to the health institu-
tion, what is expected of them, and what benefit they
get from high quality data;

• The data collection system needs to be simple and
user-friendly;

• Quality activities need to focus on practice and not
individual workers;

• Confidentiality needs to be maintained.
According to Fig. 1, once collected, data must be ade-
quately managed. This management involves � data
processing and storage – classification, computation,
coding, and eventual updates.
Most of the data collected in health care nowa-
days is stored as paper documentation. Documenta-
tion/records are defined as a group of techniques nec-
essary for harmonized presentation, organization, and
communication of the specific knowledge stored with-
in (� record). The main purpose of documentation is to
provide maximal accessibility and use of the informa-
tion it contains (Van Bemmel 1997).
Medical documentation/medical records represent the
notes of doctors and nurses about the patient’s health
status at the moment of contact with, and use of, the
health service. It comprises anamnesis history, labora-
tory findings and results from other diagnostic proce-
dures, and information on the applied therapies. The
data within can be in various formats: textual format –
natural language (medical history, consultation reports,
and therapeutic protocols), numbers (measured vari-
ables, e. g., blood pressure, pH or temperature, and inte-
ger numbers e. g. heartbeats per minute, or number of
hospital visits per month), images (radiography, CT
scan, MNR scan, etc.), biosignals (ECG, EEG, etc.) and
codes (diseases or drugs) (Van Bemmel 1997).
Stored data are usually organized chronologically as
“time-oriented medical records”. This structure of med-
ical documentation means that users must go through
all parts of the documentation in order to learn about
a patient’s current status or to find data they are interest-
ed in, which makes their use much more difficult. Com-
puters can facilitate data collecting, storage and use, at
least by enabling other types of data organization with-

in a medical record, such as “sources-oriented medical
records” and “problem-oriented medical records” (Van
Bemmel 1997).
A collection of data is called a � database. Data with-
in a database are structured according to their similarity
or affiliation with the same group. A file is a collection
of records arranged in a database, which can be creat-
ed, searched, updated, processed, reorganized, and de-
stroyed. A special software system that enables manip-
ulation of data is called a database management system.
It is used for data storage, modification, retrieval, and
control, as well as for data modeling on demand by the
users. Using this system a user can access data easily
and modify them for various purposes.
Paper records are physically stored in archives; in the
computer, data are organized in files and directories,
and physically stored in internal computer memory, or
on external memory storage devices (magnetic, optical,
and magneto-optical storage).
The rapid development of electronic medical docu-
mentation has enabled simultaneous access to doc-
umentation from various places (ambulance, hospital
unit, and even operation theater), access to data from
different viewpoints (by chronology, by organ systems,
by medication, or by decisions made), highly structured
data input, easy access to data, support to data analysis,
and rapid electronic data exchange. A great challenge
for electronic documentation is data stored in the format
of free text that can not be coded, such as physician’s
observations on patient status, and which are sometimes
more informative than coded, standardized information.
This is why traditional paper documentation still has
some advantages: it can be easily transported; data input
is not highly structured enabling great freedom in writ-
ing data; medical staff need only basic education; it is
a source for supporting patient care, research, and edu-
cating clinicians; it forms a basis for healthcare man-
agement and services; and it represents a legal report of
medical actions (Van Bemmel 1997).
Crude, unprocessed, direct data collected from patients
are not always represented in a way that enables infor-
mation production. In order to generate information
from data, we need data processing. This process is
usually referred to as coding/classification. Medical
records are coded to enable reporting, compiling, and
comparing of health care data. Coding is defined as
classifying data and assigning a representation for that
data; it is the assignment of a specific code to a nar-
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rative statement of diagnoses and procedures (WHO
2003). Data computation means mathematical or sta-
tistical analysis of the data (e. g. computation of Body
Mass Index from body weight and height). Finally, we
must bear in mind that health data are dynamic, that old
values are changing, and new data are generated. There-
fore, the process of data update must be performed reg-
ularly.
The final step in the evolution of data into information
(Fig. 1) is � data dissemination and utilization. Infor-
mation does not exist without its users. Users of infor-
mation are (WHO 2003):
• Physicians, nurses, and other health care profession-

als, who use information in the process of decision-
making on the health status of patients and the pop-
ulation;

• Citizens – patients themselves, whose information
forms the main part of their medical records;

• Health insurers, who require information to reim-
burse the health care facility for services rendered
for every patient;

• Ministry of health, to review vital statistics and the
incidence and prevalence of disease in a city, state,
or country. The provision of accurate and reliable
aggregate data is important for public policy devel-
opment and funding of health care services;

• Legal representatives and courts, to protect the legal
interests of the patient, physician and other health
care professionals, the health care facility, and the
public;

• Health educators and researchers, to analyze and
interpret data to determine causes, prevention meth-
ods, and treatments for diseases, injuries, and dis-
abilities;

• National governments who use the information to
develop health care policy and provide and regulate
funds;

• Media reporters, whose activities account for a con-
siderable amount of the dissemination of informa-
tion.

If useful information can not be retrieved then its acqui-
sition can not be justified. � Information retrieval sys-
tems are large, complex, heterogeneous, and loosely
structured systems (such as journal articles, book sec-
tions, images, audio or video clips, and executable pro-
grams), in comparison to database systems that tend to
be small and simple (birth dates, diagnostic codes, lab
results, and drug prescriptions) (Gardner 1997).

Data and information can be presented in several
forms: as tables, graphics, images, video, sounds, sig-
nals, etc. Creation of information from complete, cor-
rect and up-to-date data is not the last step in the evolu-
tion process described above. Once it evolves, informa-
tion needs to be distributed, presented, and used. Fur-
thermore, by synthesizing information from different
sources to produce a concept or idea we create knowl-
edge.
As mentioned above, we are living in an era in which
the main world resource is knowledge, as expressed by
Peter Drucker (2001): “In today’s economy the most
important resource is no longer labor, capital or land –
it is knowledge” (The Knowledge College 2001).
The distribution of knowledge worldwide is enabled
by the development of communication technologies.
� Communication represents the process of exchange
of information, thus supporting contact between vari-
ous users of information.
Although the most common type of communication
in health care is mail, and in some countries the only
type, this kind of communication is slow, and doesn’t
satisfy the need for accurate, up-to-date information.
However, the flow of information is getting faster with
the use of e-mail, electronic data interchange, and net-
work technology. Advances in information and com-
munication technologies make the global distribution
of knowledge seem effortless. Technology, specifically
the World Wide Web, enables information to be made
available to multiple users the instant it is produced.
The process of delivery of health related services
and information via telecommunication technologies is
defined by the term � telehealth (Wikipedia). In clinical
medicine, telehealth technologies are used for the trans-
mission of medical images for diagnosis (store or for-
ward telehealth), transmission of medical data for diag-
nosis or disease management, exchange of live health
services or education via videoconference (real-time
telehealth), etc. Non-clinical uses of telehealth tech-
nologies include: distance education (continuing med-
ical education, patient education, etc.), administrative
uses such as meetings among telehealth networks, pre-
sentations, supervisions, and research.
The development of telehealth enables access to any
knowledge, anytime and anywhere, speeds up the
availability and spread of information, saves time,
enables cooperation among colleagues and groups, and
improves the quality of decisions.
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� Telemedicine can be generally defined as “medicine
at a distance” (Wootton 1996). Since telehealth is
understood as the integration of telecommunication
systems into the practice of protecting and promoting
health, telemedicine is the incorporation of these sys-
tems into curative medicine.
The primary purpose of telemedicine is to enable access
to specialized health services to people in distant and
isolated places – teleconsulting (� teleconsultation).
Teleconsulting has recently been used in surgery, for
transmitting angiograms to vascular surgeons for con-
sultation; and ophthalmology, for transmitting retinal
images to the ophthalmologist using a retinal camera.
Other examples of telemedicine include teleradiology –
transmission of radiographic images to a radiologist for
interpretation; telepathology – transmission of patho-
histological samples for evaluation; teledermatology –
transfer of images of pigmented skin lesions, includ-
ing clinical and anamnestic data; and telepsychiatry –
transmission of diagnostic and treatment information
via audio-visual communication.
The terms � e-Health and telemedicine are at times
used interchangeably with telehealth. Like the terms
“medicine” and “health care”, telemedicine often refers
only to the provision of clinical services, while the term
telehealth can refer to both clinical and non-clinical ser-
vices such as medical education, administration, and
research. e-Health is used as a term that includes tele-
health, electronic medical records, and other compo-
nents of health information technologies.
e-Health is sometimes defined as “the use of the Inter-
net or other electronic media by patients and the public
to disseminate or provide access to health and lifestyle
information or services” (Wyatt 2005). This differs
from telemedicine, in which there is a health profes-
sional at one or both ends of the communication.
It appears that, in the United Kingdom, the development
of e-Health has enabled better information to be avail-
able for patients and the public and better communi-
cation of patient information within the primary health
care team, leading to fewer phone calls and appoint-
ments, and improved adherence to treatment (Wyatt
2005).
In the near future, e-Health implementation will be fac-
ing various challenges. Since e-Health provides simple,
easy access to health information, support services, and
goods, will it lead to the loss of the general practition-
er’s role as a mediator in health care? For example,

a patient and specialist could email each other direct-
ly, or a patient could seek advice on the Internet rather
than visit a physician; however, this risks possible expo-
sure to false or incomplete information. Another issue
might be the responsibility of the physicians to respond
to patient emails promptly, raising questions concerning
the moral or professional grounds of such responsibility
and what sanctions would be enforced if this duty was
neglected, as well as how the duty would be handled
during holidays (Eng 2001).
Several societal issues will also need to be addressed:
the quality of e-Health information and communica-
tion, privacy and confidentiality, clinical appropriate-
ness, public policy, cost and financing, and resource dis-
tribution. Public services must clearly define the impli-
cations of these technologies for health care and public
health systems in terms of quality, access, and cost, and
must establish and adopt standards and guidelines for
their appropriate use (Eng 2001).
There is a clear potential conflict of interest between
patients, about whom information is collected, and
health care providers, stakeholders, and society, who
might benefit from access to information for commer-
cial and purchasing reasons (Department of Health and
Human Services 2000). � Consumer protection mea-
sures will have to be undertaken in order to protect
patient from commercial suppliers who can influence
and even mislead them. The fact that patients have
trouble accessing their medical information while that
very information is being used for unregulated sec-
ondary uses has exacerbated worries about the con-
fidentiality and proper use of medical records. Wyatt
has proposed the term “e-Health nightmare” to describe
a consumer’s irrational fear of information technolo-
gy and e-Health care. This fear, sometimes support-
ed by the media, might even lead to the rejection of
information technology advances in health care (Wyatt
2005).
Giving patients control over allowing permission to
view their records – as well as over their creation, col-
lection, annotation, modification, dissemination, use,
and deletion – is key to ensuring patients’ access to their
own medical information while protecting their privacy.
Patients have the right to understand and control their
health information in several forms (Department of
Health and Human Services 2000):
• Patient education on privacy protections. Health care

providers are required to give patients a clear written
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explanation of how they can use, keep, and disclose
their health information.

• Ensuring patient access to their medical records.
Patients must be able to see and get copies of their
records, and request amendments. In addition, a his-
tory of most disclosures must be made accessible to
patients.

• Receiving patient consent before information is
released. Patient authorization to disclose informa-
tion must meet specific requirements. Health care
providers who see patients are required to obtain
patient consent before sharing their information for
treatment, payment, and health care operations pur-
poses. In addition, specific patient consent must be
sought and granted for non-routine uses and most
non-health care purposes, such as releasing informa-
tion to financial institutions and parties determining
mortgages and other loans, or selling mailing lists to
interested parties such as life insurers. Patients have
the right to request restrictions on the use and disclo-
sure of their information.

• Ensuring that consent is not coerced. Health care
providers can not condition treatment on a patient’s
agreement to disclose health information for non-
routine uses.

• Providing recourse if privacy protections are violat-
ed. People have the right to complain to a covered
health care provider about violations of the provi-
sions of this rule or the policies and procedures of
the covered entity.

Health Information System

An information system is a technologically implement-
ed medium for information recording, storing, and dis-
semination, as well as for drawing conclusions from
such information. The � health information system
(HIS) is an information system for processing data, in-
formation, and knowledge in health care environments.
The goal of a HIS is to use computers and commu-
nication equipment to collect, store, process, retrieve,
and communicate patient care and administrative infor-
mation for all hospital-affiliated activities, and to satis-
fy the functional requirements of all users. Therefore,
a HIS has several functions (Van Bemmel 1997):
• support of day-to-day activities;
• support of the planning and organization of these

day-to-day activities;

• support of the control and correction of planned
activities and their costs, in view of agreements on
medical and financial policies (management con-
trol);

• support of clinical research through use of the HIS
database, which is particularly important for univer-
sity hospitals.

Health information systems should address several
domains (AbouZahr 2005):
• health determinants (socioeconomic, environmental,

behavioral, and genetic factors), and the contextual
and legal environments within which the health sys-
tem operates;

• inputs to the health system and related processes,
including policy and organization, health infrastruc-
ture, facilities and equipment, costs, and human and
financial resources;

• the performance or outputs of the health system such
as availability, quality, and use of health information
and services;

• health outcomes (mortality, morbidity, disability,
well-being, disease outbreaks, and health status);

• health inequities in determinants, coverage and use
of services, and outcomes, including key stratifiers
such as sex, socioeconomic status, ethnic group, and
geographical location.

The classification of information systems is made by
size, complexity level and fields of application (Van
Bemmel 1997):
1. by size – systems can be local, institutional, region-

al, national, and international;
2. by structure – centralized or distributed;
3. by field of application: health information systems,

medical research information systems, and medical
education information systems.

Health information systems can be further divided into
primary care information systems and hospital infor-
mation systems, according to the levels of health care
organization, and even further divided by subsystems
into information systems of specific departments (radi-
ology, laboratory, intensive care units, etc.)
A � primary care information system has been devel-
oped in the Netherlands, Great Britain, and Scandina-
vian countries, where more than 80% of physicians use
personal computers to communicate with colleagues
and other levels of health care. Since primary health
care is the point of first contact of the patient with the
health care system, information systems on this lev-
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el must fulfill the requirements for several tasks: elec-
tronic record keeping, organization of everyday admin-
istration, financial activities, reporting, statistics, and
research.
The main purpose of the � hospital information sys-
tem is to support hospital activities on an operational,
tactical, and strategic level. This system should enable
more efficient use of limited resources in the health sys-
tem, improvement in the quality of services offered by
the health facility, support to research, and support to
the undergraduate and postgraduate education of health
professionals.
In order to satisfy these functions, hospital informa-
tion systems must be equipped with electronic databas-
es; applications for data access, retrieval, presentation
and distribution; communication technologies; and ter-
minals for data use. The future of these systems will be
a detachment from isolated hospital information sys-
tems, moving toward “broad-spectrum” health infor-
mation systems, created, accessed, and used by all
providers of health services.
� Medical research information systems enable health
professionals to stay up to date with current medi-
cal investigations. One of the well known databas-
es of biomedical literature is Medline, updated by
the National Medical Library of the USA. It index-
es over 600 000 papers a year, published in medi-
cal journals. Intense flow and exchange of informa-
tion in recent decades has resulted in the develop-
ment of “evidence-based medicine”. A new discipline,
evidence-based medicine is based on systematic search-
es for evidence in medical investigations. As a con-
sequence, the process of decision-making can not be
based on intuition and the non-systematized clinical
experience of a physician. Evidence-based medicine
demands new skills from the physician who must be
trained for efficient searching of medical literature and
application of formal rules in the process of offering
evidence based on critical evaluation of such litera-
ture.
� Medical education information systems provide eas-
ier learning and assimilation of knowledge from var-
ious fields of medicine and health care. They were
enabled by the development and availability of multi-
media (the Internet), and decrease in the price of com-
puter technology (hardware and software) and printed
publications (encyclopedias, dictionaries, handbooks,
textbooks, and journals).

Advanced Applications of Health Information

Public health has been defined by the World Health
Organization as “the art of applying science in the con-
text of politics so as to reduce inequalities in health
while ensuring the best health for the greatest number”
(WHO 1998). Broadly speaking, the practice of public
health may be defined as the organization and analysis
of medical knowledge in such a way that it may be uti-
lized by society for decision-making in health related
questions.
� Public health departments play an important role
in the collection and dissemination of national health
statistics, which must be accurate, clear, concise, and
understandable. The core activities of public health
include (WHO 2003):
• collection, analysis, and dissemination of quality

statistical information on the health status of the
population, the availability of health services, and
community-based immunization and health screen-
ing programs;

• development of public health policy at state,
province and national level;

• development of quality assurance programs to mon-
itor the collection of accurate and appropriate data
and policy decisions;

• compilation and publication of statistics on the
health of particular population groups, such as chil-
dren (including infants and babies), women, indige-
nous people, and ethnic groups; and

• analysis of trends in mortality within the community
and country.

Public health agencies are mandated to protect and
improve the health of all people within their legal juris-
diction through surveillance of health trends, regula-
tion, health promotion, and disease prevention. These
highly information-dependent functions are generally
performed in partnership with health care providers
and organizations, which themselves depend on public
health surveillance and guidance. Public health partici-
pation in health information exchange is likely to result
in reduction of the costs and increase of the speed of
health services.
Many countries have their own government agencies,
usually Ministries of Health, which should respond to
domestic health issues. In the United States, the front-
line of public health initiatives is the Centers for Dis-
ease Control and Prevention in Atlanta.
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The ten essential services developed by the National
Public Health Performance Standards Program for the
Centers for Disease Control and Prevention are (Cen-
ters for Disease Control and Prevention 2006):

1. Monitor health status to identify and solve commu-
nity health problems,

2. Diagnose and investigate health problems and
health hazards in the community,

3. Inform, educate, and empower people about health
issues,

4. Mobilize community partnerships to identify and
solve health problems,

5. Develop policies and plans that support individual
and community health efforts,

6. Enforce laws and regulations that protect health
and ensure safety,

7. Link people to needed personal health services and
assure the provision of health care when otherwise
unavailable,

8. Assure a competent public and personal health care
workforce,

9. Evaluate effectiveness, accessibility, and quality of
personal and population-based health services,

10. Research for new insights and innovative solutions
to health problems.

Based on these essential services, this program identi-
fies public health activities that should be undertaken in
all communities.
Health protection is everything that a state or com-
munity, as well as social services, do in order to pro-
tect and improve the health of the population. The
main task of the health system is to provide health
services. The human, financial, information, and tech-
nical/material resources of a health system merge to
provide health services. Ensuring equitable, universal
access to health care – whether preventive, promotive
or curative – is a key objective of health systems (WHO
2004).
� National Health Service delivery is usually divided
into various levels of health protection. Generally, the
classification of health protection is on three levels: the
first level of health protection is primary prevention,
referring to health promotion, protection, and preven-
tion of disease; the second level is secondary prevention
referring to early diagnostics and in-time treatment; and
the third is tertiary prevention, related to rehabilitation
after disease.

Activities and measures provided by the National
Health Service according to the levels of health protec-
tion include:

1. On the level of health promotion and protection –
general and personal hygiene, adequate food and
water supply, physical activity, environmental pro-
tection, avoidance of risk behavior, and general and
health education,

2. On the level of disease prevention – immunization,
disinfection, pest eradication, occupational and envi-
ronmental health prevention, and genetic counsel-
ing,

3. On the level of early diagnostics – screening and
selective examinations,

4. On the level of disease treatment – pharmacological
and surgical treatment, etc.,

5. On the level of rehabilitation – social integra-
tion, professional re-education, re-employment, and
occupational therapy in hospitals.

The National Health System provides other impor-
tant services specifically for vulnerable population sub-
groups:

1. For women during pregnancy and after childbirth –
obligatory physical and ultrasound examinations
during pregnancy, assisted childbirth in hospital
units, medical examination after delivery, patronage
visits, laboratory examinations, and genetic counsel-
ing;

2. For newborns and infants – systemic examinations
in the 3rd, 6th, 9th and 12th month of life; screening
for phenylketonuria and hip dislocation, and obliga-
tory active immunization;

3. For young children – systemic examinations in the
2nd, 4th, and 6th year of life, and screening for hear-
ing loss and eyesight impairment;

4. For school children – obligatory systemic examina-
tions at the age of 7, 9, 11, 13, 15, and 17;

5. For students – systemic examination at enrollment,
and reproductive health counseling;

6. For the elderly – patronage nurse visits, home care,
and clubs for the elderly;

7. For disabled persons – prevention of injuries and
accidents; prevention of stress and mental disorders;
prevention of chronic degenerative disorders; early
diagnosis and treatment of chronic diseases; reha-
bilitation, social integration, re-education, re-quali-
fication, and employment; provision of orthopedic
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facilities, physical therapy, psychological counsel-
ing, and social worker services; and special educa-
tion of deaf, blind, and mentally retarded persons.

� Health indicators are instruments used for the mea-
surement of health status. The World Health Organiza-
tion has defined health indicators as “a construct of pub-
lic health surveillance that defines a measure of health
(i. e., the occurrence of a disease or other health-related
event) or a factor associated with health (i. e., health sta-
tus or other risk factor) among a specified population.”
(Pan American Health Organization 2001). In general
terms, health indicators represent summary measures
that capture relevant information on different health
attributes and dimensions, and the performance of the
health system. Taken together, these measures attempt
to reflect and monitor the health status of a population.
Most indicators are quantitative (represented by abso-
lute or relative numbers), but there are also qualitative
indicators (statements that something exists or not, or
the gradations of an event – good, neutral, or bad, etc.).
The Health Monitoring Programme under the European
Commission has financed a project to establish a health
indicator set with the primary purpose of measuring
health status, its determinants, and the trends therein
throughout the European Community (EC) in order to
facilitate the planning, monitoring, and evaluation of
EC programs and actions, and to provide member states
with appropriate health information to make compar-
isons and support their national health policies (Euro-
pean Commission 2005).
Main categories for the ECHI (European Community
Health Indicators) indicator set are (European Commis-
sion 2005):

1 Demographic and socioeconomic factors:
1.1 Population: birth and death rates, net migra-

tion, total fertility rate, mother’s age distribu-
tion, annual in(de-) crease of population in %,
median age of population, etc.;

1.2 Socioeconomic factors: national income per
capita, total unemployment, total labor force,
population by employment type, population by
occupation, population by education, popula-
tion in poverty, etc.

2 Health status:
2.1 Mortality: life expectancy, infant mortality,

perinatal mortality, mortality of children aged 1
to 5, specific mortality rates by causes of death;

2.2 Morbidity: incidence and prevalence rates, dis-
ease-specific morbidity, prevalence of long term
disability;

2.3 Generic health status;
2.4 Composite health status measures: Quality

Adjusted Life Years (QALY); Disability Adjust-
ed Life Years (DALY), Healthy Life Expectancy
(HALE), Potential Years of Life Lost (YLL).

3 Determinants of health:
3.1 Personal and biological factors: body mass

index, blood pressure, breastfeeding;
3.2 Health behaviors: regular smokers, total alco-

hol consumption, intake of fruit and vegetables,
physical activity, use of illicit drugs;

3.3 Living and working conditions: total size of res-
idence per person, rate of building, percentage
of comfort apartments, adequate food and water
supply.

4 Health systems:
4.1 Prevention, health protection and health pro-

motion: immunization coverage, breast cancer
screening, preventive activities, treatment of the
most common diseases, provision of medicines;

4.2 Health care resources: availability of health
care – number in the population divided by
number of health workers or health institutions;

4.3 Health care utilization: number of services per
resident; rate of hospitalization; hospital beds
per 100000 population; physicians per 100000
population; number of nurses per 10000 pop-
ulation; number of health workers, nurses and
midwives per physician; in-patient care admis-
sions per 100 population; average length of stay
in hospital;

4.4 Health expenditures and financing: insurance
coverage, expenditures on health;

4.5 Health care quality/performance: end product of
health service, consumer satisfaction.

The term � international health service refers to all
activities in the field of prevention, diagnosis, and treat-
ment of diseases, requiring the combined discussion
and actions of more than one country. The multifaceted
nature of health and the multisectoral interactions that
influence it have induced an increasing number of orga-
nizations to become active in the health field.
The need for international health cooperation has been
recognized for years due to the fact that diseases are
enhancing the borders of single countries, such as epi-
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demic infective diseases and non-communicable dis-
eases. Globally speaking, the health status of many pop-
ulations has been significantly improved in the 20th
century, following the improvement of socioeconom-
ic standards, and technological and pharmacological
developments in the field of health care. Still, the need
for international cooperation exists due to occurrence
of similar problems in some countries: poverty, malnu-
trition, infective diseases, and early death. Health ser-
vices need international guidelines for diagnosis and
treatment of diseases, standards for drug and medica-
tion registration and trade, and international regulations
for quarantined diseases, etc.
International health services can be organized into sev-
eral categories (Frenk 1997):
• Surveillance and control of diseases that represent

a regional or global threat, including exchange of
information about the incidence of epidemic dis-
eases, provision of uniform regulations about quar-
antines, and uniform medical documentation;

• Promotion of research and technological devel-
opments related to problems of global impor-
tance, including establishment of mechanisms for
exchange of information and experiences;

• Development of standards and norms for internation-
al certification and other global issues, such as stan-
dardization of vital statistics, trade with biological
tissues, and hazardous drug registries, etc.;

• Assistance for health services in solving problems,
including epidemics control, health service planning,
and training of health staff;

• Advice to governments and health ministries related
to international health issues such as malaria, AIDS,
hemorrhagic fever; development of social medicine,
improvement of living conditions, sanitation, nutri-
tion, and water supply;

• Protection of international refugees.
Many international agencies, both governmental and
nongovernmental organizations, are involved in inter-
national health services: the World Health Organiza-
tion (WHO), the United Nations Children’s Emergen-
cy Fund (UNICEF), the International Labor Organiza-
tion (ILO), the United Nation’s High Commissioner for
Refugees (UNHCR), and the Council for the Interna-
tional Organizations of Medical Sciences (CIOMS), to
name just a few.
The WHO is taking a proactive role in defining actions
that will ensure tangible improvements in the health of

populations. Since the first International Conference on
Primary Health Care in Alma Ata in 1978, the WHO
has been committed to the health movement “Health for
All”. The Regional Office for Europe adopted a long
term European strategy “Health for All” in 1980, and
expanded it in 1998 into a policy named “Health21 –
health for all in the 21st century” (WHO 1998). The
two main aims of this policy are to promote and pro-
tect people’s health throughout their lives, and to reduce
the incidence of the main diseases and injuries and alle-
viate the suffering they cause. Twenty-one targets for
Health for All have been set, which spell out the needs
of the European Region and suggest necessary actions
to improve the situation. They are not meant as a pre-
scriptive list, but together they make up the essence
of the regional policy. They provide a framework for
action for the region as a whole, and an inspiration for
the construction of targets and development of health
policies in the countries of the European Region.
From the outset, the WHO’s closest collaboration has
been with UNICEF. The role of UNICEF in health pro-
grams is to provide the required supplies and services
in practically every field of interest to child health –
e. g. the campaigns for BCG vaccination, the program
for the supply of streptomycin and malaria projects, the
projects on maternal and child health, nutrition, envi-
ronmental sanitation, aid to hospitals, and milk hygiene,
etc. The United Nations Educational, Scientific and
Cultural Organization (UNESCO) is collaborating with
the WHO on studies of education combined with com-
munity development, including studies of school health,
health training for teachers, and teaching of social sci-
ences (WHO 1998).
New partners on the health scene, both from the United
Nations nongovernmental organizations, have brought
new challenges to the WHO, which now has to main-
tain its role as the directing and coordinating authority
in international health work. New challenges make it
essential for the WHO to strengthen its leadership role
in the new millennium.

Summary

Health informatics is a rapidly evolving discipline. The
primary goal of health informatics is to solve scientific
and practical problems. One of the greatest challenges
is to simplify the process of data collection and cre-
ation, its transformation into useful information, and
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finally the conversion of information into knowledge.
A second task is to produce usable standards to rep-
resent data, information, and knowledge in such forms
that enable their adequate application. Health informat-
ics must provide good communication and interactions
between users and the computer that would be free,
informal, and safe at the same time. Since we do not ful-
ly understand the process of decision-making based on
knowledge on one side and medical data on the other,
the creation and modeling of knowledge represents both
a scientific and a practical challenge. Implementation of
hardware and software technology and the integration
of existing systems is yet another challenge (Greenes
1998).
The main purpose of health informatics should be the
improvement of health, addressing the needs of indi-
viduals, the population, health services and health pro-
fessionals. This goal can be achieved in several ways:
when applied in clinical practice, health informatics is
used for the creation of electronic medical documenta-
tion, for monitoring devices that record vital signs, for
image processing and analysis, for computer support to
medical documents, and for hospital information sys-
tems.
Its application in health administration enables tracking
of patients within the hospital, automated staff schedul-
ing, cost analysis, managing materials and inventory,
automatic billing for supplies, quality assurance, and
outcome analysis.
Informatics supports the continuous education of health
professionals, including web-based education, enables
distance learning via teleconferencing, and supports the
development of evidence-based medicine. Health infor-
matics is also applied in research, analyzing the out-
comes associated with treatments and procedures, per-
forming quality assurance, and in the implementation
of various treatment protocols, etc.
The use of valuable information improves health ser-
vices, especially preventive services, and, furthermore,
information provided to consumers guides their choice
of health plans. With regards to clinical systems, infor-
matics supports the process of decision-making for both
healthcare providers and patients (O’Carroll 2003).
All in all, health informatics serves to improve health.
The main cornerstone of this science is information,
highly supported by computer technology that im-
proves its flow, making it accessible, usable, and mean-
ingful.
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Health Information Management

Definition

Health information management is the job of handling
the information requirements of a health care organi-
zation, including development, integration, evaluation
and quality assurance of � health information systems
in health care.

Health Information System
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Synonyms

Healthcare information system; Patient-care informa-
tion system; Medical information system

Definition

A health information system (HIS) is an � information
system for processing data, information, and knowl-
edge in health care environments. It can be defined as
an integrated effort to collect, process, report, and use
health information and knowledge to influence policy-
making, program action, and research.

Basic Characteristics

Development of Health Information System

Branches of health information systems are � pri-
mary care information systems (information systems
supporting primary health care), � hospital informa-
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tion systems (information systems supporting clinical
work), public health information systems, geograph-
ic information systems, � medical research informa-
tion systems, � medical education information sys-
tems, � medical management information systems, etc.
(� health information).
To initiate the development of new information sys-
tems, the World Health Organization proposes the fol-
lowing steps: first of all, the organization must identify
the goals, desired outcomes, and the functional require-
ments of the system needed for healthcare. The infor-
mation management team must set the technical pro-
gram of information requirements, specify the criteria
of the information technology architecture, and deter-
mine how the information technology will be imple-
mented. Furthermore, all key stakeholders must be
included in the project in order to ensure that the sys-
tem will meet all their needs. And finally, the team
must commit to a long term project with appropriate
budget funding (WHO 1993). However, during the pro-
cess of development, the information management team
is faced with a dilemma—whether it is better to use
a home-grown information system that will be sustain-
able in the long run, or to apply a system already avail-
able on the market without any changes. This issue
might be solved by considering the main characteris-
tics of the systems available on the market, including
their costs or applicability to the present needs, and if
these requirements are not met, development of a new
information system must be considered (Berg 2004).
Healthcare and health services are constantly chang-
ing. Paper-based medical documentation is being aban-
doned while computers and new technologies are being
included in healthcare; therefore the need for func-
tionality in using patient data or medical knowledge
for decision making has become predominant. Further-
more, since patients’ rights have been recognized and
are now respected, a new challenge for health infor-
mation systems is that they must switch orientation
from the healthcare system toward the health � con-
sumers (Haux 2006).

Implementation of a Health Information System

In the process of implementation of a system, the Public
Health Information Institute recommends some guide-
lines to be followed (Public Health Information Insti-
tute 2004):

1. Engagement of all work process experts—everyone
affected by a health information system must partic-
ipate in the program of developing a HIS—public
health program experts, information technology
experts, healthcare providers, administrators, policy-
makers, and the business community, as well as the
people in the community.

2. Analyzing the logical principles of information sys-
tems—understanding the processes and defining
system requirements before physical implementa-
tion are the most important steps in developing or
acquiring any information system.

3. Assuring interoperability—exchange of health
information between all users of the system: public
health departments, medical care providers, hospi-
tals, laboratories, pharmacies, community agencies,
etc.

4. Management for accountability—analyzing the
capability of the system to meet the requirements of
all users, accounting for the requirements in finan-
cial resources and time needed to complete the
project.

Successful implementation of a system has many di-
mensions: effectiveness, efficiency, organizational atti-
tudes and commitment, worker satisfaction, and patient
satisfaction, and must be understood as a dynam-
ic process. When implementing a health informa-
tion system, health professionals must keep in mind
that:
• Implementation is not only the technical realization

of the system—the technology will inevitably affect
the distribution and content of work tasks (change
the recording practices), change information flows,
and alter the relationships between healthcare pro-
fessionals and other staff (raising the question of
access to data). Physicians may feel oppressed by the
need to be more structural and precise in their work.

• Implementation should not be managed by the infor-
mation technology department—it is important for
all users to understand the system, and to express
their needs for the design, implementation, and
improvement of the system.

• Implementation can not be fully planned and con-
trolled. Health services might change, the mode of
data collection might change, and the needs of health
professionals might change, and so a system must
have the capacity to be redesigned and reengineered
in order to survive for years (Berg 2004).
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Evaluation of Health Information Systems

The process of evaluation should follow several steps,
and each step must be carefully planned and accom-
plished (Ammenwerth et al. 2003; Wyatt 2003; Berg
2004):
1. Goal of the evaluation—the goal of the evaluation is

comparison of the situation before and after imple-
mentation of the HIS.

2. Time of the evaluation—recommendations are that
the general intention of the evaluation and the start-
ing point should be decided early in the life cycle of
information technology.

3. Domains to evaluate—the areas of evaluation should
be restricted to aspects which can be measured with
the available resources. A complete evaluation of all
aspects of a system is usually not feasible. Systems
include many domains: the technical performance
of the system—compatibility with other systems,
upgradeability, maintenance, adaptability, etc; the
professional domain—the impact of the system on
professional work, user-friendly applications, sup-
porting professionals’ needs, and making work eas-
ier; the organizational domain—impact on the work
process and organization as a whole, impacts on
organizational strategy and health services provided,
adjustments of the organization needed for imple-
mentation, and unexpected negative effects; the eco-
nomic domain—the costs of buying the system,
training personnel, and maintenance, and the expect-
ed benefits; the ethical point of view—effect of the
system on the doctor-patient relationship and deci-
sion making, and the data security issue; and the
legal features—legal status of patient data.

4. Study approach of the evaluation—when issues to be
evaluated are determined, and when all stakehold-
ers agree on the goals of evaluation, then the evalua-
tors should define the most appropriate design of the
study, relevant study questions, and outcome vari-
ables in detail.

5. Analysis and reporting—data interpretation depends
on the material collected. It is recommended that dif-
ferent reports are produced for different stakehold-
ers, reflecting their needs and perspectives.

6. Recommendations for further actions—both pos-
itive and negative results must be published in
order to stimulate improvements and further devel-
opment.

Failure of Implementation
of Health Information Systems

Defining failure or success of the information system
may be difficult because failure may look like suc-
cess from one perspective, and vice versa from another.
When an information system is implemented and major
goals are met without the occurrence of any undesir-
able outcome for a long time, then implementation of
the system must be considered successful (Littlejohns
2003; Heeks 2006). Failure may be attributed to several
reasons:
• Failure to include healthcare professionals in the

process of design and implementation, so that the
system does not meet all of their needs.

• Failure to recognize the need for quick implementa-
tion in the healthcare sector, where management and
responsibilities are changing.

• Failure to take into account the social and profes-
sional cultures of health organizations, or failure to
provide adequate training and education of health-
care professionals.

• Failure to motivate healthcare professionals to adapt
to the system in the atmosphere of anxiety and time
pressure they are in, especially if the system is diffi-
cult to operate.

• Failure to learn from previous mistakes, usually as
a consequence of failure to grasp an “overall view”
of healthcare interventions in terms of cost, effec-
tiveness, professional satisfaction, etc. When only
selected professionals (e. g. information technolo-
gists, economists, etc.) are assigned to develop an
information system they may not be able to take an
objective view of other aspects of the system. They
may be able to comprehend only the positive aspect
of the system, rather than its disadvantages or nega-
tive aspects; this phenomenon is referred to as “my
baby” syndrome (Littlejohns 2003).

Public Health Information Systems

Public health is a discipline that has made dramatic
advances in recent years. Thanks to developments in
public health, many health problems can be analyzed
and understood from the perspective of the population.
Public health is in great need of information systems
that can be used for continuous monitoring of pub-
lic health events, planning and surveillance of public
health programs, financing and management in public
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health, and health research (� public health information
system) (AbouZahr 2005).

Geographic Information System

A � geographic information system (GIS) is comput-
er software developed for the input, analysis, and use
of geographic data in public health. In the field of pub-
lic health, GIS systems have provided a means to ana-
lyze data from a much more sophisticated perspective.
In addition to being able to assess disease of the popula-
tion by location, these systems have provided the means
to analyze spatial and temporal relationships between
variables, allowed users to identify spatial patterns in
data, and have provided the means to integrate databas-
es on the basis of geography (Richards et al. 1999). An
example of the use of a geographical information sys-
tem is for the assessment of exposure to environmen-
tal health hazards. A main advantage in using a GIS
for exposure assessment is the possibility of model-
ing exposure geographically, so that individual expo-
sure may be estimated without the need for time-con-
suming and expensive measurements (Jarup 2004).

Community Health Management
Information System

The need for integrating all health systems into one
information network has resulted in the development of
the � community health management information sys-
tem (CHMIS), an electronic network linking all com-
munity stakeholders—healthcare providers, consumers,
providers, purchasers, payers, and researchers—in
a given community. Its main purpose is for the aggrega-
tion and exchange of information across the community
in order to assure better performance in the health sec-
tor (O’Carroll et al. 2003).

Conclusions

Health information systems are rapidly increasing in
variety, size, complexity, and sophistication. Health
information systems are not limited to � hospital
information systems, but are expanding to world-
wide networks, whose users can be patients, health-
care professionals, system operators, administrators,
or researchers. With an increasing pressure on health
services, public health, and health policy makers
to improve population health with limited financial

resources, health information systems can provide
strong support to their activities in primary health care,
clinical work, research, and education.

Cross-References

� Community Health Management Information
System (CHMIS)

� Consumer
� Geographic Information System (GIS)
� Health Information
� Hospital Information System
� Information System (IS)
� Medical Education Information System
� Medical Management Information System
� Medical Research Information System
� Primary Care Information System
� Public Health Information System (PHIS)
� Risk Factor Information System
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Synonyms

Medical insurance; Medical cover

Definition

Health insurance is a system of protection which pro-
vides financing of health care (hospital, physician or
medical expenses and treatment) in case of sickness or
injury. Among other types of financing health care (for
example taxation and � direct payments), the insurance
principle is employed in many countries through vari-
ous forms. The organization of health insurances, their
membership and funding mechanisms as well as their
scope of financing varies from country to country. How-
ever, two types of health insurance models are predom-
inant: the social health insurance characterized by the
presence of sickness funds receiving a contribution of
their member’s wages and the private health insurance
receiving premiums according to the risk profile of the
insured.

Basic Characteristics

Health Insurance in the Context of Health Policy

In a majority of countries around the world, policymak-
ers are concerned by an issue of paramount importance:
how to ensure that all people in a country have access
to health care when they need it? There are three main
options for policymakers to design a system of health
care:
1. tax-based health care system:

In tax-based health care systems, individuals con-
tribute to the provision of health services through

taxes on income, purchases, property, capital gains
and a variety of other items and activities. These
taxes are typically pooled across the whole popu-
lation. The government is in charge of the provi-
sion of health care services, usually from a mix of
public and private providers and allocates the exist-
ing resources to the different areas of health care.
Examples for health care systems mainly based on
taxation are the United Kingdom, Ireland, Spain and
Portugal, Denmark, Sweden and Finland.

2. social health insurance system:
In social health insurance systems, contributions
from workers, the self-employed, enterprises and the
government are pooled into a single or multiple sick-
ness funds on a compulsory basis. These so-called
statutory sickness funds are either run by the gov-
ernment or by independent non-profit organizations.
They typically contract with a mix of public and pri-
vate providers for the provision of a well defined
health care benefit package. Examples of countries
with a social health insurance system are Germany,
France, the Netherlands and Belgium.

3. private health insurance system:
In private health insurance systems, premiums are
paid directly by individuals, employers or associ-
ations to insurance companies, which pool risks
across their membership base. Private health insur-
ance can be a complete substitute for social insur-
ance, typically found in market-based systems such
as the US. They can also supplement an existing
social insurance system as it is the case in France,
Belgium and the Netherlands. Private health insur-
ance is in general voluntary in contrast to social
insurance that tends to be compulsory. However, in
some countries private insurance may also be com-
pulsory for certain segments of the population (for
example the formal, employed sector).

To reach universal coverage, many countries opt for
a mix of tax-based and private insurance health care
systems or a mix of social and private insurance, mostly
together with � direct payments or so-called � co-pay-
ments for services that are not covered by the insur-
ance.

Comparison of Social and Private Health Insurance

Social health insurances and private health insurances
are the two main types of health financing systems that
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see the idea of insurance as superior to the idea of gen-
eral taxation.
However the two types differ in many aspects:
(a) Contributions: The social insurance is organized

along the � principle of solidarity as contributions
represent a percentage of the income that is gener-
ally paid partly by the employee and partly by the
employer. Children or unemployed family mem-
bers are typically free of contribution. The system
aims to balance the different economic situations
of their members. The private health insurance cal-
culates its contributions with respect to the indi-
vidual risk situation of the insured according to
the � principle of equivalence. Children and other
family members contribute individually. The eco-
nomic situation of the insured is not taken into
account.

(b) Provision of health care: The social insurance
works on a ‘payment in kind’ or third party pay-
er principle, i. e. the insured do not have to pay
the received health care services as long as they
stay in the negotiated framework and social insur-
ance contracts with providers of health care. Private
insurance always reimburses the patient’s expens-
es or co-payments. Some private insurance com-
panies contract also with their providers and pay
them directly. The scope of the health care provi-
sions is typically higher with private health insur-
ances because the choice of doctors and hospitals
is free.

(c) Organization: Social insurance is mostly organized
by the presence of several social sickness funds
being either governmental agencies or indepen-
dent non-profit organizations. Private health insur-
ances are private for-profit organizations or compa-
nies often providing a wide range of other insur-
ances.

(d) Financing model: The social insurance is typical-
ly based on a pay-as-you-go system, which means
that all money that is paid into the health insur-
ance system by its members and their employers,
is being spent in the same year. The contributions
have to cover the benefits in the same period. Pri-
vate health insurances are typically fully-funded
systems which means that the individual premium
of the insured is calculated to cover the potential
risk of illness for this individual over the whole
contract period. Therefore private health insurances

are less sensitive to the ratio of contributors to ben-
eficiaries.

Health Insurance in the Context
of Rising Medical Expenses and Limited Resources

Health care expenses are rising in almost every country
with a health care system of universal coverage due to
three main factors:
1. � medical progress and improvements in technology
2. expansion of coverage by public health systems
3. aging populations in the industrial world with higher

levels of � chronic diseases and � disability
The funding for the upward spiral of medical expens-
es is limited in all health care systems: In tax-based
health care systems governments are unable to contin-
uously raise the taxes. In social insurance based sys-
tems the compulsory contribution has to stay bearable
for employees and employers. Private insurance mod-
els depend on the willingness of the individual to spend
for health care especially if the private insurance comes
as a supplement to compulsory social insurance (e. g.
France).
In the context of rising medical expenses and limit-
ed resources, health insurances are obliged to define
a number of measures on the demand and the supply
side aiming to reduce medical expenses if a growth
in the contribution rate becomes unbearable for the
insured.
Demand side measures:
• The benefit package is restricted by the health insur-

ance.
• Patients are asked for � co-payments that may con-

cern drugs, dentistry charges, spectacles and charges
for visits to doctors.

• Health insurance improves the cost-awareness of
their members by giving incentives not to consume
health care (e. g. premium rewards).

Supply side measures:
• Health insurance sets budgets for hospitals and doc-

tors operating under direct contract.

Global Examples

In some high-income countries general taxation
replaced social insurance and in most countries the role
of voluntary private health insurance increased moder-
ately. Only a few countries offer private health insur-
ance as a substitute for compulsory social insurance
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or a taxed-based health system. In the USA, Germany,
Switzerland and the Netherlands, private health insur-
ance is the primary coverage for certain population
groups. In these countries, private insurances offer also
additional services for those who want to supplement
their compulsory social insurance scheme. Countries
like France and Belgium offer private health insurance
only as a complement to the existing social insurance in
order to insure the co-payments.
Most of the low- and middle-income countries have
health care systems with very low or incomplete cov-
erage of the population. Some of them are interested
in extending their existing health insurance for specif-
ic groups to eventually cover the entire population. To
reach a higher level of health insurance coverage, some
factors are very important: the socioeconomic and polit-
ical context, the level of income, the structure of the
economy, distribution of the population and the possi-
ble role the government can play in facilitating the tran-
sition to universal coverage.

Cross-References

� Chronic Diseases
� Co-payments
� Disability
� Health Care Plan (US)
� Medical Progress
� Principle of Equivalence
� Principle of Solidarity
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Synonyms

Health insurance programs; Health insurance schemes

Definition

Since the distribution of medical spending is high-
ly skewed, health insurance is an important tool for
spreading risks. This property of health insurance is
considered to be of considerable value, both for individ-
uals and for societies. This value is somewhat reduced
by incentive problems of health insurance. Evidence on
the health outcome of health insurance is surprisingly
scarce. However, research from the US shows unam-
biguously that lack of health insurance leads to inferior
health outcomes.

Basic Characteristics

The Value of Health Insurance

The value of health insurance is derived from the uncer-
tainty and unpredictability of medical spending. Of any
given population, only a very small fraction of individ-
uals incurs a very large fraction of medical spending.
The distribution of medical spending at any given time
(and over time as well) is highly skewed. Although indi-
viduals have some information about their health status
and their needs for medical spending, the exact amount
is highly uncertain. As a consequence, health insurance
is an important tool for spreading risks. This property
of health insurance is highly valuable for individuals.
Moreover, it is highly valuable from a societal perspec-
tive as well. In most developed industrial countries –
with the notable exception of the US – comprehensive
coverage against the financial risk of medical spend-
ing is highly valued by society. Moreover, comprehen-
sive mandatory coverage avoids market failures such as
� adverse selection (� consumer choice).
However, the value of health insurance that is created
by the spreading of medical risks is somewhat dimin-
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ished by incentive problems caused by health insur-
ance. There is a substantial body of literature in health
economics which presumes that the existence of health
insurance leads to overspending (Pauly 1968). Individu-
als with health insurance will use more medical services
than they would if they were paying for these medical
services themselves (� moral hazard). The term ‘moral
hazard’ does not refer to some moral failure of individu-
als. It simply implies that individuals adapt their behav-
ior to incentives set by health insurance: “the response
of seeking more medical care with insurance than in its
absence is a result not of moral perfidy, but of rational
economic behavior” (Pauly 1968: 535). Economic anal-
ysis of the welfare implications of moral hazard actual-
ly led to the conclusion that moral hazard substantial-
ly reduces the value of health insurance and consumers
might even incur a negative value from health insurance
if the � co-insurance rate is very low (Manning and
Marquis 1996). This welfare loss occurs because, under
health insurance, patients consume additional services
that provide little benefit to them (Rice 2002).
A rather famous natural experiment has found that
(higher) coverage of health insurance indeed leads to
higher utilization rates of medical services. The RAND
Insurance Experiment randomized about 6,000 indi-
viduals in six areas in the US into different insur-
ance programs. The insurance programs differed by co-
insurance rates – between 0 and 95 percent. Without co-
insurance, total medical spending per capita was con-
siderably higher than with some degree of co-insur-
ance (Manning et al. 1987; Newhouse and Insurance
Experiment Group 1993). However, the RAND Insur-
ance Experiment also found that individuals are unable
to distinguish between highly effective and less effec-
tive treatments (Lohr et al. 1986).
The design of health insurance involves a trade-off
between spreading risk and appropriate incentives.
More generous health insurance spreads risk more
broadly but also leads to more overspending due to
moral hazard. Several studies simulate optimal co-
insurance rates, which range between 25 percent and
58 percent (Cutler and Zeckhauser 2000). From a soci-
etal point of view, these co-insurance rates are – at least
outside the US – not acceptable. Therefore, most coun-
tries accept some degree of moral hazard in order to
gain the benefits that are due to risk spreading: “Per-
haps the most persuasive empirical evidence regard-
ing the values of health insurance is purchased volun-

tarily, or provided to the citizens of democratic states.
This evidence, represented by the high proportion of US
consumers who are insured and the high proportion of
developed democracies that have some form of national
health insurance, suggests that the value of health insur-
ance is overwhelmingly positive” (Nyman 2006: 102).

Health Insurance and Health Outcomes

It is quite evident that the health consequences of not
having insurance at all can be quite dramatic. Research
about the consequences of being uninsured in the US
has shown consistently that individuals without health
insurance receive fewer preventive and diagnostic ser-
vices, tend to be more severely ill, and receive less ther-
apeutic care. More importantly, having health insurance
would decrease the mortality of the uninsured in the US
significantly (Hadley 2003).
Evidence on the health consequences of different health
insurance programs is scarce and rather ambiguous
(Cutler and Zeckhauser 2000). The RAND Health
Insurance Experiment has found some relationship
between the level of co-insurance and health out-
comes – although the findings were less dramatic and
less conclusive than the relationship between the lev-
el of co-insurance and medical spending. Health out-
comes did not differ across plans for most individuals.
However, “health among the sick poor – approximate-
ly the most disadvantaged 6 percent of the population –
was adversely affected . . . In particular, the poor who
began the experiment with elevated blood pressure had
their blood pressure lowered more on the free care plan
than on the cost-sharing plans. The effect on predicted
mortality rates – a fall of about 10 percent – was sub-
stantial for this group. In addition, free care marginal-
ly improved both near and far corrected vision . . . and
increased the likelihood that a decayed tooth would
be filled” (Newhouse and Insurance Experiment Group
1993: 339).
Evidence regarding the health outcomes of managed
care insurance is also ambiguous. A review of the
empirical literature comparing health outcomes of
� managed care health insurance and � fee-for-ser-
vice indemnity insurance did not find clear differences.
About half of the studies found that managed care
improves health outcome (quality of care) while the
other half found that managed care has a negative
impact on health outcomes (Miller and Luft 2002).
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Cross-References

� Adverse Selection
� Co-insurance Rate
� Consumer Choice
� Fee-for-Service Indemnity Health Insurance
� Managed Care Health Insurance
� Moral Hazard
� Moral Hazard, ex ante
� Moral Hazard, ex post
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Synonyms

Indigenous health knowledge; Traditional medicine

Definition

Traditional health knowledge is a dynamic system of
distinctive knowledge of health maintenance in indige-
nous communities developed over centuries through
empirical observation, spiritual insight, and tradition-
al teaching. It is used by the majority of the world
indigenous population for its affordability, accessibil-
ity, cultural beliefs, and efficacy of treatment. Indige-
nous people have a holistic (� holistic medicine) view
of health that takes into account physical, mental, spir-
itual, social, and ecological dimensions. The value and
importance of � traditional knowledge for public health
needs are recognized and evaluated. Traditional knowl-
edge should be protected from disappearance and mis-
use.

Basic Characteristics

General Description

Traditional health knowledge in general refers to the
unique health care experience and practices of indige-
nous communities. These practices uphold the specif-
ic concept of health and disease in a certain communi-
ty. Local wisdom has accumulated and developed over
centuries through naturalistic trial-and-error or inves-
tigation, application, modification, and innovation by
indigenous and local communities to meet the health
needs of their people. Importantly, unlike many West-
ern models of health (� Western medicine), indige-
nous people’s notion of health is often not individu-
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al but one that encompasses the health of the whole
community and the health of the ecosystem in which
they live (Stephens et al. 2005). The indigenous com-
munities tend to accentuate the spiritual, cosmologi-
cal, and ancestral connection to their knowledge. While
this knowledge may be acquired from a teacher and
improved through experience, it eventually may be
derived through direct communication with the spir-
it world through dreams, intuition, and visions. Abo-
riginal knowledge is often conveyed in narrative or
metaphorical language.
Traditional health knowledge is highly influenced by
the culture and historical conditions within which it first
evolved, and as such eludes a precise definition, often
containing diverse characteristics and viewpoints. The
World Health Organization has adopted a very gener-
al definition which describes � traditional medicine as
knowledge based on the theories, beliefs, and experi-
ences indigenous to different cultures, either codified
in writing or transmitted orally and used in the main-
tenance of health as well as the prevention, diagnosis,
improvement, or treatment of physical and mental ill-
ness. Traditional medicine includes diverse health prac-
tices, approaches, knowledge, and beliefs incorporating
plants, animals, and/or mineral based medicine, spiritu-
al therapies, manual techniques, and exercises applied
singularly or in combination (WHO 2002).
Because of the holistic view of health, indigenous peo-
ples have pluralistic solutions to their health problems
that take into account physical, mental, spiritual, social
and ecological dimensions of health. Treatment is based
in the belief that each individual has his own constitu-
tion and social circumstances; therefore, it is designed
not only to address the symptoms but also to restore the
state of equilibrium within oneself and the environment.
The vast majority of the world’s indigenous peoples
(about 70%) live in Asia. Two kinds of system in tra-
ditional medicine are described in this area. One is the
highly developed academic system with rich experience
in disease therapy and prevention with theoretical basis,
research institutes and established literature. The exam-
ples are Chinese medicine or Ayurveda, Unani or Sid-
dha medicine in India, which are already institutional-
ized. On the other hand, there is a large pool of sim-
ple systems practiced by traditional healers in small
ethnic groups. However, they are often marginalized,
and they lack the respect and recognition from authori-
ties.

Use

The majority of the indigenous population use tradi-
tional medicine to meet their primary health care needs.
The main reasons for this are affordability, accessibili-
ty, and cultural beliefs, which are determined by a range
of social, economic, geographical, and cultural factors
as well as by efficacy of treatment. In some rural areas
of Africa the ratio of traditional healers to population is
1:200 in contrast to the availability of allopathic (� allo-
pathic medicine) practitioners, for which the ratio is
1:20 000 or less (WHO 2002). Traditional healers play
an important role in the community. Payment for treat-
ment differs, but most healers consider their ability to
heal as something given by God, and they cannot accept
any money.
In the poor countries, traditional knowledge becomes
the only source of health care for the indigenous pop-
ulation. For instance, in Peru, where over 40% of the
total population is indigenous, modern health care in
many rural areas is completely unavailable. Howev-
er, the indigenous population still has intimate knowl-
edge of their traditional medicine, which has a history
going back at least two thousand years. Elder healers
from high altitude villages of the Peruvian Andes and
elder shamans and native healers from the Amazon jun-
gle are often sought by poor families for health care
and help in need. The role of traditional birth atten-
dants is also extremely important as more than half of
all births in rural areas take place in the mothers’ own
homes. Recently, traditional treatment of infectious dis-
eases is sought even in cases with possible access to
pharmaceutical drugs due to a rise in antibiotic resis-
tant bacteria and increasing resistance of the malaria
parasite to � conventional treatment. A successful treat-
ment of drug addictions was achieved by a combination
of Western health knowledge and indigenous spiritu-
al healing in the Takiwasi Rehabilitation Centre where
the rate of full recovery is around 60%, which is much
higher than the recovery rate in the West.
In the wealthy countries, where access to modern health
care is available, cultural beliefs play the most impor-
tant role in the use of traditional knowledge. For exam-
ple, in Canada at the Withehorse General Hospital, the
First Nations innovative program integrates tradition-
al knowledge to ensure quality and culturally sensitive
care. The Elders, highly respected for their knowledge
and recognized by their communities, are involved in
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all aspects of the program, and patients can choose to
receive a traditional treatment in a special healing room.
With the imposition of � Western medicine came the
criminalization of the practice of traditional Inuit mid-
wifery, and expectant mothers are still evacuated thou-
sands of miles to give birth in the hospital. Howev-
er, this is linked to a decrease in birth weight or an
increase of birthing complications, and currently there
is an interest in the reintroduction of traditional mid-
wifery and “bringing birth back to the community”
(NAHO 2005).
In traditional Chinese medicine, as in aboriginal cul-
ture, there is no clear distinction between food and
medicine. Indigenous peoples have extensive knowl-
edge about the benefits of � traditional food. A recent
study suggests that when aboriginal people return to
their traditional � diet and lifestyle, they can actually
begin to reverse the effects of Western problems such as
diabetes, hypertension, and poor cardiovascular health
(Milburn 2004).

WHO Initiatives

The first international symposium entitled “Tradition-
al Medicine – Its Contribution to Human Health in the
New Century” was convened in 1999 and since then
many international institutions, universities, research
institutes, and regional NGOs have organized work-
shops, seminars, and conducted research on traditional
medicine. In 2002 the WHO elaborated “TM Strategy
2002–2005” concentrated on four main objectives: pol-
icy; safety, efficacy and quality; access and rational use
of traditional medicine. By 2006 the WHO published
over 25 reports on traditional medicine, among them
a National Policy on Traditional Medicine and Regu-
lation on Herbal Medicines and a Global Atlas of Tra-
ditional, � complementary medicine and � alternative
medicine. The WHO established a network of the WHO
collaborating centers for traditional medicine, of which
there are currently nineteen.

Protection

Traditional health knowledge has to be protected for
two main reasons:
• possibility of disappearing;
• threat of � biopiracy.
Despite its importance, traditional health knowledge is
rapidly being lost due to a reduced capacity of indige-

nous communities to conserve their knowledge for
future generations. Among the reasons are, for instance,
that the younger generation does not want to retain
knowledge from the older generation (especially in
areas where modern medicine is available) or indige-
nous knowledge is regarded as a secretive art, and it is
not passed between herbalists and traditional healers.
Since the mid 1990s the interest in the potential of tradi-
tional knowledge especially for pharmaceutical product
development has dramatically increased. The medici-
nal value of plants is very significant, and indigenous
people have traditionally been the ultimate resource for
retrieving this extensive range of knowledge for the pur-
pose of application to modern medicine. So far, 25% of
drugs used by modern medicine are derived from rain-
forests; nonetheless, fewer than 5% of tropical forest
plant species have been examined (Butler 2005). This
leaves great potential for discovery but also the poten-
tial for biopiracy – unauthorized patenting of genetic
resources.
The protection of traditional knowledge, including tra-
ditional medical knowledge, arises under Article 8(j)
of the Convention on Biological Diversity (1992) – an
international treaty signed by 188 member states of
the United Nations by 2006. The World Trade Orga-
nization (WTO) and the World Intellectual Property
Organization (WIPO) play important roles in protec-
tion of traditional knowledge. One problem is that this
knowledge, being community-owned and handed down
through generations, clashes with international property
rights, which view knowledge as owned by an individ-
ual or a company.
Both the disappearance and misuse of traditional
knowledge could be protected through its systematic
collection and documentation organized on a national
or a community level.
Here are a few examples:
• In India the Traditional Knowledge Digital Library

was developed and 36 000 ancient medicine formu-
lations were translated from Sanskrit to many lan-
guages.

• The American Association of the Advancement of
Science (AAAS) is working to create an internation-
al database of traditional plant knowledge.

• TRAMIL (Traditional Medicine in the Islanders)
collected information on the Caribbean eth-
nomedicines through direct contact with individuals
who rely largely on home remedies.
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However, very few traditional systems have a fair level
of documentation in place and some forms of traditional
medicines have largely become extinct.

Conclusion

Considering the growing awareness of the value of tra-
ditional health knowledge, and of its importance for
public health needs, there is need for significant invest-
ment of human and economic resources in the further
enhancement of traditional medicine to ensure its effi-
cacy and reliability and to improve delivery. Promot-
ing awareness of the reality behind traditional health
knowledge, its importance, the challenges for its pro-
motion, and the need for protection of the populace
against malpractice is a task that is being addressed by
a number of international organizations.
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Synonyms

Medical knowledge, modern

Definition

Western health knowledge is scientific medical infor-
mation thoughtfully applied in the health care deliv-
ery system in a community. This is achieved through
knowledge translation and knowledge transfer. Health
knowledge translation is the adjustment of health infor-
mation into a language accessible to a targeting popula-
tion group. Knowledge transfer is accomplished after
identifying data dissemination strategies that enable
information to be shared effectively to meet the needs
of different groups.

Basic Characteristics

Western Health Knowledge and Indigenous Health

Knowledge is “information combined with experience,
context, interpretation, and reflection. It is a high-value
form of information that is ready to apply to decision
and actions” (Davenport et al. 1999). Health knowledge
transferred into action serves as a tool for health promo-
tion and improvement of people’s lives.
Western health knowledge is based on solid evi-
dence, efficacy, safety and rational use. It is developed
through scientific research: identifying problem, mak-
ing diagnosis, articulating treatment and raising effec-
tive responses. It means that clinical strategy in west-
ern medical care is based on the best available scien-
tific evidence (� evidence based medicine). Medicine
based on biomedical principles and practiced by hold-
ers of a medical degree (M.D.) or doctors of osteopa-
thy degree (D.O.) and by their allied health profes-
sionals, such as physical therapists, dentists, psycholo-
gists and nurses is called conventional medicine (� con-
ventional treatment), � allopathic medicine, � western
medicine, mainstream medicine, orthodox medicine,
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regular medicine or biomedicine (PAHO 2006). At all
levels, modern medicine is an evolving medicine that is
open to knowledge and advancement through conven-
tional research.
In the 20th century science has led to dramatic improve-
ments in health worldwide; for example, among public
health successes is the global eradication of smallpox
or the Framingham Heart Study delineating risk factors
for cardiovascular diseases. In spite of these advances,
health statuses within most indigenous groups remain
poor.
Persistent existence of poor health knowledge, poor
quality health service, shortage of professional health
care staff and medication shortage are common in many
of the remote locations in which indigenous peoples
live.
The major health indicators show the significant
inequities and the widening health gaps between coun-
tries and between the richer and poorer groups within
countries. Most vulnerable population groups such as
indigenous peoples have less access to health resources,
get sicker and die earlier than people in more privi-
leged social positions. Despite the diversity of indige-
nous people, it may be noted that they share common
problems regarding health status and suffer from high
child and maternal mortality, infectious diseases and
malnutrition. In recent years, the incidence of chronic
diseases (cancer, diabetes, obesity and cardiovascular
disease), drug and alcohol addictions, sexually trans-
mitted diseases and suicides have notably increased.
Health is particularly poor for communities whose orig-
inal ways of life were destroyed and replaced with
a western lifestyle, inadequate housing, unemployment,
and high rates of addictions.
Even in the wealthy nations, most studies show alarm-
ing health disadvantages for indigenous peoples. In
Canada, tuberculosis is affecting Aboriginal Peoples at
a rate six times that of the national average, and dia-
betes rates are as much as four times that of the main-
stream population. The life expectancy for Inuit is on
average 10 years less than the Canadian average (UN
2005). Pan American Health Organization experts not-
ed that 40 percent of indigenous people in the Americ-
as still lack access to conventional health care services
(PAHO 2006).
Most illnesses, especially infectious diseases, are either
preventable or to some extent treatable with a relative-
ly small number of medicine. Combined with appropri-

ate public health interventions, appropriately prescribed
essential medicines and vaccines could, in principle,
massively reduce the impact of disease of communities
(UN 2005).
Biomedical discoveries (developing new interventions,
drugs, vaccines, devices and other applications) can-
not improve people’s lives without research on how to
apply these to diverse population groups. At present,
there is overwhelming dominance of biomedical and
clinical research compared to research into social deter-
minants of health and health system research. The main
contribution of research to health system is the trans-
lation of knowledge into action – using research to
shape policies, health practices and public opinion (UN
2004).

Knowledge Translation, Transfer
and its Use in the Indigenous Population

Health knowledge translation can be described as alter-
ation or adjusting of health information into a language
accessible to a targeting population group. Knowledge
transfer can be accomplished after identifying data
dissemination strategies that enable information to be
shared effectively to meet the needs of different groups.
Effective use/application of health knowledge enables
to improve health service delivery.
Health knowledge translation and transfer to a variety
of indigenous peoples (370 millions, in 70 countries,
5000 languages) are challenging because of their vast
diversity including different levels of health literacy.
Indigenous communities preserve at least in part their
cultural, linguistic and social uniqueness that explains
their sensitivity to accept different knowledge. Impor-
tantly, unlike many western models of health, indige-
nous people’s notion of health is often not individual,
but one that encompasses the health of the whole com-
munity and the health of the ecosystem in which they
live. Because of this holistic view of health, indigenous
peoples have pluralistic and holistic solutions to their
health problems, with mix of traditional and allopathic
medicine (Stephens et al. 2005). Western health knowl-
edge translation activities have to account for this sig-
nificant cultural differences including contrasting phi-
losophy of what knowledge is. Biomedical health mea-
sures may not be compatible with local understanding
of health and local ways of sharing knowledge. There-
fore, indigenous communities often reject the imposed
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modern health services only because they are misunder-
stood.
Barriers to uptake and use modern health knowledge
are either specific to particular indigenous groups, or
are commonly experienced by many such groups. They
may exist in the:

• cultural environment: cultural belief about appropri-
ate care; traditional beliefs and practices

• social environment: low literacy level, health behav-
ior, influence of social trends, inappropriate influ-
ence of the media, distrust of western influence (may
be related to previous adverse experience of innova-
tion and exploitation), continual marginalization and
discrimination, persistent poverty

• political environment: political corruption, different
priorities

• health care system: lack of financial resources, inad-
equate human resources, lack of access to health
care, failure to provide practitioners with access to
appropriate information;

• practitioners: obsolete knowledge, poor practice
organization, beliefs and attitudes

• patients: perceptions or cultural beliefs about appro-
priate care, health literacy

Regarding indigenous groups, any attempt to imple-
ment western health knowledge without community
support may fail. After developing an appropriate mes-
sage based on research knowledge it is essential to use
credible messengers and proven approaches to trans-
fer message. The message has to identify community
beliefs and concerns. The effective way of conveying
this knowledge to indigenous communities and estab-
lishing mutual understanding is facilitated for instance
by:

• special events that bring together researchers, tradi-
tional healers and village elders (facilitate communi-
cation and bring mutual understanding)

• cultural brokers or indigenous health workers (they
have trust of the community and serve as guides of
incorporating culturally and linguistically competent
health principles, values and practices).

In areas with Internet access e-learning technology
assists to improve health knowledge.
Various international organizations, institutions, univer-
sities, or NGO’s demonstrate the concern for improved
health care access, health promotion and endorsement
of health literacy of indigenous peoples.

WHO’s regional offices play an important role for
developing a comprehensive action plan to meet the
goal of the Millennium Development Goals (MDG) and
organizing activities for western health knowledge dis-
semination and its implementation in their respective
regions.

A few examples:
PAHO (Pan American Health Organization) carried out
several events, among them: “Health of indigenous
peoples of Americas: Achievements and future direc-
tives” (December 2005 Nicaragua) or “The evaluation
of the Health of the Indigenous Peoples Initiative with-
in the framework of the International Decade of the
Indigenous Peoples of the World”, where only 5 of the
19 participating countries reported having scholarships
specifically for indigenous students to pursue tertiary
education. Most countries described the existence of
local networks on malaria, children’s health, maternal
mortality, HIV/AIDS, and water and sanitation; howev-
er, coordination among different indigenous health net-
works and programs is limited (PAHO 2006).
The UNFPA (United Nations Population Fund) orga-
nized a project in Equator, Otavalo through local Jam-
bi Huasi health clinic. Its services were upgraded to
provide reproductive health education and information
to women, men and adolescents and introduce a refer-
ral system for obstetric complications. The education is
carried out in a culturally sensitive fashion, taking into
account the special needs and concerns of Quechua-
speaking natives. This way they are more receptive to
the messages and services and, as a result, the contra-
ceptive prevalence rate has climbed from 10 to 40 per
cent. Both the infant and maternal mortality rates have
fallen (UNFPA 2006).
“Health Unlimited”, established in 1984, is the British
charity that supports indigenous communities, and
today they work in 15 countries across Africa, Asia and
Latin America. 95% of their staff are indigenous peo-
ple. The results of their work clearly illustrate that peo-
ple can benefit from developing their skills as indige-
nous health workers and their ability to organize and
take action to improve their health.
E-learning technology: “Health Academy”, launched
by the WHO, provides the general public with health
information to create basic health knowledge; it pro-
motes equality based on gender, nation, culture and
education.
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Conclusion

In conclusion, the appropriate and sensitive applica-
tion of western health knowledge in indigenous pop-
ulation can undoubtedly advance the health of indige-
nous people. However, an intercultural approach and
close cooperation with communities to develop mutual
understanding is essential. The beneficial co-existence
of traditional and modern medical system was already
established in many cases.

Cross-References

� Conventional Treatment
� Evidence Based Medicine
� Health Knowledge, Traditional
� Western Medicine
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Health Literacy

Synonyms

Understanding of good health

Definition

According to a definition of the American Medical
Association, health literacy is the ability to obtain, pro-
cess, and understand basic � health information and
services needed to make appropriate health decisions
and follow instructions for treatment. Health literacy
incorporates a range of skills: to read, comprehend,
and analyze information; decode instructions, symbols,
charts, and diagrams; weigh risks and benefits; and,
ultimately, make decisions and take action.
Health literacy includes the capacity to understand
instructions on prescription drug bottles, to interpret
test results, to understand medical education brochures,
to give patient history, to articulate health concerns and
describe symptoms accurately, to analyze relative risks
and benefits, to understand informed consent forms,
and to negotiate complex health care systems. With
the development of the world wide web as a source of
health information, health literacy may also include the
ability to search the Internet and assess the quality of
websites.
Studies show that people from all ages, races, income
and education levels are challenged by this problem.
Limited health literacy has negative implications for
� health outcomes, � health care quality, and � health
care costs. For example, low literacy adversely impacts
cancer incidence, mortality, and quality of life. It also
affects glycemic control in diabetes, or blood pressure
control in patients with hypertension, etc. Poor health
literacy proves to be a stronger predictor of a person’s
health than, for example, age, income, or education lev-
el.
Improving the health literacy is a core aim of � health
promotion. Health literacy activities include creating
easy-to-read, culturally appropriate health information
materials, advocating for readers with limited skills, or
enhancing access to health services.

Health Lobbying

� Advocacy
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Health Locus of Control

Definition

The locus of control construct emphasizes the impor-
tance of perceptions of control, including mastery, self-
efficacy and personal competence. It overlaps with con-
cepts that focus on the causes of events. Although
locus of control beliefs to some extent are based on
causal attributions, there is a clear conceptual distinc-
tion between locus of control beliefs and causal beliefs.
Causal beliefs focus on the causes of past events,
whereas locus of control beliefs focus on expectancies
for future events. While causal attributions in response
to serious illness such as cancer has been investigated
in sufficient detail, there has been little work applying
attributional theories to health behavior among healthy
populations.

Health Maintenance

� Health Care

Health Maintenance Organizations
(HMOs) (U.S.)

Definition

Health Maintenance Organizations (HMOs) are a type
of managed care organizations providing � health
insurance coverage and health care services through
a number of contracted hospitals, physicians and oth-
er health professionals. They have been introduced
in the United States during the 1970s. Patients being
insured by a HMO receive all necessary health care
services including disease prevention from one specific
provider group within defined contracts. Patients gen-
erally receive a primary care physician who coordi-
nates all medical care and acts as a gatekeeper for spe-
cialty services. HMO-providers receive fixed amounts
per person (capitation payment) and therefore have no
incentives to deliver unnecessary care, focus on preven-
tion rather than costly hospitalization.

Health Management
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Germany
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Introduction

While health policy focuses on defining health goals
and creating the surroundings of a desired health sys-
tem, health management focuses on achieving those
goals. Since there is a broad variety of health goals
which are partly competing against each other, such
as reducing cost while improving the quality of health,
health management deals primarily with the allocation
of limited resources towards health oriented goals.
In any health care system, there are numerous � stake-
holders focusing on different health care related goals.
The main stakeholders in health care are:
• Patients
• Inpatient health care providers: � hospitals
• Outpatient health care providers: e. g. doctors, labo-

ratories, etc.
• Health insurance companies
• Pharmaceutical industry
• Government
The variety of actors and goals in health care systems
leads to a variety of health management practices being
applied. Health management can further be defined as
a systematic approach to optimize organization and pro-
cesses in order to achieve predefined health related
goals.

Patients

One of the primary targets of health management is to
improve public health for individuals (patients) with-
in a health system. This target includes, amongst vari-
ous other targets, the improvement of a health-induced
quality of life and a growing life expectancy. While life
expectancy is easy to measure, it is much more diffi-
cult to measure the improvement in the quality of life.
Various approaches have been made to find a method of
measuring the quality of life. However, no comprehen-
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sive system has been established on a global basis that
has been consistently used by countries to manage the
outcome of health care on a comparable basis (� health
care quality).
Besides setting goals for health care and � health insur-
ance providers, and besides being a major source of
funding for most health systems, patients also have sig-
nificant control over health-related factors themselves.
These areas can be categorized into preventative actions
and compliance, which can have a strong impact on
a patient’s health status. In the preventative actions area,
various measures of caution and ‘healthy’ life-style can
be maintained (i. e. not smoking, exercising regularly,
health-oriented diets) in order to manage one’s person-
al health risk better. Compliance refers to how closely
a patient follows instructions during and after a treat-
ment or surgery. Various studies have shown that a lack
of compliance, especially in the area of medication, can
have a high impact on the recovery rate of a patient. In
this sense, patients play a role in their own health man-
agement which is not neglectable.
But at present, only few health care systems educate
their patients and apply incentives accordingly. Besides
informing people about their ability to influence their
health directly, a number of incentives could be insti-
tutionalized, such as health insurance tariffs that are
linked to a person’s manageable risks (as opposed to
non manageable, chronic disease risks, such as aller-
gies).
Instead, there are multi-layered conflicts that exist
between patients and health insurance companies. On
the one hand, health insurance companies need patients
as customers to raise money for the insurance claims.
In that regard, insurance companies need to appeal to
the interest of the patients. On the other hand, those
patients, i. e. customers, expect reimbursement for their
insurance claims. They expect the payers to offer a wide
variety of options for health coverage according to their
individual needs. The payers, however, need to keep
payments low, or they will face an increase in overall
expenses, which leads to higher tariffs and, therefore,
most likely fewer customers in the future. Ideally, pay-
ers want the patients to seek only needed care, follow
providers’ instructions, and recover quickly. If restric-
tions become too tight though, a patient may choose to
change insurance providers.
The mentioned conflicts between patients and insurance
companies are only an example of possible conflicts

between patients and other stakeholders in a health care
system. This demonstrates that health management has
to deal constantly with opposing stakeholder goals and
patient goals, although the overall goal remains the
achievement of the best � health outcome for the indi-
vidual patient within the financial and organizational
restrictions of the health care system.

Inpatient Health Care Providers: Hospitals

Hospitals are providers of inpatient health care on
a public or private basis. They constitute an impor-
tant part in every health care system with regard to the
financial resources they need as well as to the medical
impact they have. Hospitals are either providing nec-
essary health care for all kinds of diseases or for spe-
cialized medical areas. As the hospital sector is vital
to health management in any health care system, it is
strongly regulated by government laws in most coun-
tries. The organization and structure of the hospital
sector is therefore shaped by health policy guidelines.
In order to constantly improve the health outcome of
the delivered hospital services within restricted finan-
cial resources, health management measures constantly
change.
A few examples of the main changes in hospital health
management are:

Change of Payment Systems in Hospitals Towards
Diagnosis Related Groups (DRGs) Traditionally
hospitals have been financed by public or private finan-
cial resources on a basis of retrospective funding which
means that the hospital owner allocates the financial
resources according to the costs the hospital incurred
the year before. Due to technical and medical improve-
ments during the past decades, the hospital sector has
particularly increased its need for financial resources
leading hospital owners to shift from open-ended ret-
rospective funding towards prospective budgets or per-
case payments. Per-case payments are particularly pop-
ular in well developed health care systems. They are
either based on contractual agreements between pur-
chaser and provider or on � diagnosis related groups
(DRGs). Within the DRG system, patients are grouped
together “according to principal diagnosis, presence of
a surgical procedure, age, presence or absence of sig-
nificant co-morbidities or complications, and other rele-
vant criteria” (US Congress 1983). As all patients with-
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in the same DRG are expected to have similar hospi-
tal resource use, DRGs are used to reimburse the cost
of inpatient hospital care. Hospitals are paid a specific
pre-determined amount for each patient treated accord-
ing to its DRG regardless of the actual cost of care pro-
vided. This trend in the change of the financing method
follows the overall need to reduce the continuously ris-
ing costs in the hospital sector (Mossialos 1999). The
Organization for Economic Cooperation and Develop-
ment (OECD) recently noted that 19 of its members
had introduced DRG-based payments to control hos-
pital reimbursement costs (Forgione et al. 2004). Most
countries have adapted the original US model to fulfill
their specific needs.
Besides using DRGs as a basis for reimbursement,
some countries have designed DRG-based systems for
planning, budget allocation and management of the
hospital care provided. In France for example, DRGs
are used to allocate budgets to hospitals: As DRGs
demonstrate a similar use of hospital resources, hospi-
tals can be compared with each other and an estimate
for future hospital payments can be made. In Belgium
and Ireland, DRGs are a means of reducing the length
of stay and in the UK they are used as a system of man-
agement of hospital provision. DRGS may also be used
to evaluate the quality of care: Since all cases in a DRG
are clinically similar, treatment protocols and other fac-
tors, such as related conditions or demographic distri-
bution, can be analyzed. In addition, quality reviews
can be established, critical pathways can be designed
and benchmarking between hospitals can take place.

Change of Disease Treatment With the change of
disease patterns, such as the increasing advent of chron-
ic diseases, the treatment methods are changing accord-
ingly. There is a shift from distinctive operating hospital
units towards multidisciplinary treatment, including the
idea of a health care chain. These changes in disease
management require not only a redesign of the process-
es of the health care delivery, such as the introduction
of so-called disease management programs (� disease
management programs), but also a redesign of organi-
zational structures in hospitals.
Disease management programs became very popular in
the United States during the 1990s as chronic diseases
continued to be the major financial burden in the health
care system. Enhancing health conditions of chronical-
ly ill people while reducing costs is the main concern

of disease management programs. The key to success is
to offer coordinated health intervention while avoiding
complications and unnecessary health care services.
With regard to hospital management, many large hospi-
tals of the early 20th century were divided into medical
disciplines which delivered health services according to
their own independent procedure. These rigid and very
hierarchically organized hospital disciplines are slowly
changing to integrate the idea of interdisciplinary coop-
eration and to participate in disease management pro-
grams.

Progress in Health Technology Health technology
advancements in the hospital sector, such as diagnos-
tic imaging, intravascular ultrasound and minimal inva-
sive surgery, have led to a considerable reduction in
the average length of stay of a patient. As a conse-
quence hospitals have experienced an overall reduction
in the number of their beds and a higher turnover in
patients. Because administrative structures and proce-
dures in hospitals needed to adapt, management tech-
niques have become increasingly important. During the
last decades there has been a boom in ‘hospital manage-
ment’, attributing more importance to hospital adminis-
tration than before.

Efforts to Improve Quality of Care Hospitals need
to improve their quality of services in many areas
(� health care quality). There is a lack of coordina-
tion between services, often an inappropriate use of
resources with respect to the quality delivered and
scarce maintenance of building and equipment as well
as a lack of information among hospital staff on costs
and outcome. Improvement in the quality programs
necessitates changes in the organization and manage-
ment of hospitals. The current trend is to consider hos-
pitals as industrial companies which must be orga-
nized, managed and evaluated. In this sense, manage-
ment functions and clinical activities have to be pro-
vided with a shared common goal of health care quali-
ty. Many initiatives aiming at the continuous improve-
ment in health care quality have started: for example,
the introduction of clinical guidelines, continuing med-
ical education, disease management programs and stan-
dards for health technology assessment.
The continuous development of medical knowledge and
improved treatment practices, together with the finan-
cial pressure of cost-containment and the rising expec-
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tations in terms of quality of care, will inevitably lead
to further changes in the organization and management
of hospitals. The future challenges are two-fold:
1. to change the functional interaction between the lev-

els of care incorporating the idea of a health care
chain to provide effective and integrated health care
to the patients, and

2. to change the reporting measures in order to make
the effectiveness of health services transparent with
regard to the patient’s health quality.

Outpatient Health Care

Outpatient or ambulatory health care comprises health
care services delivered outside the hospital in offices of
physicians, dentists and other health care practitioners
such as mental health specialists, physiotherapists, etc.
Providers of outpatient health care operate in a nation-
al legal framework consisting of medical guidelines on
the one hand and reimbursement methods on the oth-
er. The specific health infrastructure (� infrastructure
and service delivery) of a country determines the health
management measures applied in outpatient health care
delivery. In the past decades health care delivered in the
ambulatory or outpatient sector has become increasing-
ly important as the inpatient sector faces more and more
financial constraints. However, similar financial con-
straints, as already mentioned with regard to the hos-
pital sector, are found within the outpatient health care
sector and have led to numerous measures of cost-con-
tainment, initiated by the purchasers of health care ser-
vices, i. e. health insurers or the government. Increas-
ingly, controlling mechanisms and rationing measures
have been developed.
With regard to doctors, many countries control entry to
medical education and limit the number of independent
doctors’ offices that can be established. Their payment
or reimbursement methods have also changed over the
years. The payment per item of service method has, in
some countries, been replaced by the so-called capita-
tion payment whereby doctors receive a given amount
per patient regardless of the individual medical situa-
tion of the patient. Other countries maintained the pay-
ment per item system but changed the relative value-
scale in order to cut costs. Another important measure
concerns prescribing behavior which is influenced, in
many countries, by government guidelines promoting,
for example, the use of generics.

With regard to the organization and processes of out-
patient health care services, the development towards
integrated health care (� integrated health care) leads
to continuous changes in health management practices.
In the field of prevention, long-term care and rehabilita-
tion, which increasingly concern ambulatory services,
integration is the key factor in the delivery of quality
of care within financial constraints. To develop a more
integrated approach to health care delivery some orga-
nizational changes are suggested as necessary:
• Ambulatory care has to be more flexible in order to

link different levels of care, to improve access to ade-
quate care and to improve the coordination between
outpatient and inpatient health care.

• Telemedicine or � e-Health applications have to be
increasingly developed as a tool to improve access to
services for patients in remote areas or with specific
chronic diseases.

• The development of home health care on an ambu-
latory community level might be a cost-efficient
and quality enhancing measure for the treatment of
patients with diseases that are better suited to care at
home than to long–term care in a facility.

Health Insurance

Health insurance companies are important stakeholders
in the health management context as they are responsi-
ble for the payment of health services for individuals in
case of sickness or injury. In countries with well devel-
oped health care systems there are three forms of health
care financing:
1. Tax-based health care system, in which individuals

contribute to the provision of health services through
taxes that are typically pooled across the whole pop-
ulation. The government is in charge of the provi-
sion of health care services, usually from a mix of
public and private providers and allocates the exist-
ing resources to the different areas of health care.
Examples of health care systems mainly based on
taxation are the United Kingdom, Ireland, Spain and
Portugal, Denmark, Sweden and Finland.

2. Social health insurance system, in which contribu-
tions from workers, the self-employed, enterprises
and the government are pooled into a single or mul-
tiple sickness fund on a compulsory basis. These so-
called statutory sickness funds are either directed by
the government or independent non-profit organiza-
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tions. They typically contract with a mix of pub-
lic and private providers for the provision of a well
defined health care benefit package. Examples of
countries with a social health insurance system are
Germany, France, the Netherlands and Belgium.

3. Private health insurance system, in which premiums
are paid directly by individuals, employers or asso-
ciations to insurance companies pooling risks across
their membership base. Private health insurance can
be a complete substitute for social insurance; typi-
call of a market-based system such as the US. It can
also supplement an existing social insurance system
as is the case in France, Belgium and the Nether-
lands. Private health insurance systems are, in gener-
al, voluntary in contrast to social insurance systems
that tend to be compulsory. However, in some coun-
tries, private insurance may also be compulsory for
certain segments of the population.

Regardless of the specific form of health insurance, all
face financial constraints due to medical progress and
improvements in technology, expansion of coverage
by public health systems and aging populations in the
industrial world with higher levels of chronic diseases
and disability. However, the funding for the upward spi-
ral of medical expenses is in all health care systems
limited: In tax-based health care systems governments
are unable to continuously raise taxes. In social insur-
ance based systems the compulsory contribution has to
remain bearable for employees and employers. Private
insurance models depend on individual willingness to
spend money on health care, especially if the private
insurance comes as a supplement to compulsory social
insurance (e. g. France).
In this context health insurers are obliged to take mea-
sures affecting the balance of demand and supply aim-
ing to reduce medical expenses if a growth in the contri-
bution rate should become unbearable for the insured.

Demand side measures:
• The benefit package is restricted by the health insur-

ance.
• Patients are asked for co-payments that may concern

drugs, dentistry charges, spectacles and charges for
visits to doctors.

• Health insurance improves the cost-awareness of
their members by giving incentives not to consume
health care (e. g. premium rewards).

Supply side measures:

• Health insurance sets budgets for hospitals and doc-
tors under direct contract.

• Implementation of Disease Management Programs
(� disease management programs) to improve care
for chronically ill people while reducing costs
through an automatic and streamlined care process.

Even if a growing insurance premium is not only in the
interest of the health insurer but also in the interest of
the patients, who are mostly contributors as well, there
are still conflicts between patients and payers of health
care that influence health management practices. On the
one hand, patients expect payers to offer a wide variety
of options for health coverage that can be customized
to their specific needs. On the other hand, payers want
to maintain or lower their cost contribution. They want
the patient to seek only needed care, follow providers’
instructions, and recover quickly. Patients should also
seek to reduce their health risk behaviors through, for
example, diet, exercise and smoking cessation.

Pharmaceutical Industry

As one of the completely private stakeholders in
a health care system, the pharmaceutical industry
comprises numerous private pharmaceutical compa-
nies who invest in research and development in order
to meet the need for new pharmaceuticals or medi-
cal devices while working as for-profit organizations.
Drugs are either delivered to the patient through phar-
macies or directly through hospitals. Similar to the
situation of ambulatory doctor’s offices or hospitals,
the pharmaceutical industry sector is highly regulated
in all developed health care systems by government
laws. These regulations mainly concern the process of
research and development, the approval of drugs before
commercialization is authorized, quality assurance in
the production process and also the market price and
reimbursements. In the context of medical cost contain-
ment, a number of measures have become very popu-
lar: the direct and indirect control of prices and prof-
its by the government, the necessary price approval for
reimbursement before a pharmaceutical product may
be launched and the control of the use of expensive
equipment in the inpatient sector. As a consequence the
pharmaceutical industry tries to influence health policy
decisions by lobbying through often nationwide associ-
ations. Representing an important part of the industry in
the well developed countries, the power of these indus-
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trial pharmaceutical associations is often considered as
high.

Government

The government plays an important role in health man-
agement as it mainly acts as a decision maker to set
the rules for the functioning of a health care system
that fulfills the values and health policy ideals of the
country. Within the regulatory framework the govern-
ment may regulate volume and quality of the health care
services, is responsible for legislation on health care
financing, corporate negotiations, major professional
regulations and public health measures such as preven-
tion and health promotion. The government adminis-
tration of health (e. g. Ministry of Health) formulates
and administers the government policy in health, sets
standards for the regulation and licensing of health care
providers as well as for medical personnel in hospitals.
Other governmental agencies that set public health stan-
dards are the Food and Drug Regulation Agencies and
agencies regulating occupational health and safety in
the workplace.
In most countries with well developed health care sys-
tems the government is in charge of a number of pub-
lic health services (� public health services) which
are focused on the health status of the whole popu-
lation. Public health programs are typically provided
by the ministry of health or other government agen-
cies in order to promote, protect and improve public
health. Programs encompass disease prevention mea-
sures, health education, immunization programs, con-
trol of communicable diseases, sanitary measures, and
protection against environmental hazards.
In countries like the UK with a national health service
(NHS), the government acts not only as a decision mak-
er and provider of public health services but also as
a payer and provider of individual health care services.

Health Management Worldwide

In 1998, many countries took a greater interest in
improvement of health management, considering bet-
ter management of their national health systems to be
among their major needs and priorities. During this
year, WHO Representatives’ Offices in 16 countries
managed WHO technical cooperation at country level
and provided policy support to ministries of health on
various aspects of health. Desk officers at the Region-

al Office continued to provide support for countries
without WHO Representatives’ Offices. In addition to
serving as an interlocutor and focal point for contacts
between WHO and its countries, the WHO Represen-
tatives play an important role in the implementation of
the global health policy strategy ‘Health for all’, liais-
ing with other UN agencies as well as bilateral donors
and non-governmental organizations. The increasing
reliance in recent years on extra-budgetary sources of
income due to a combination of higher demands on
WHO and lower regular budget resources in real terms
underline the importance of the WHO Representatives’
role in resource mobilization. Every effort is being
made to make use of recent technological advances
to establish communication links between WHO head-
quarters, its regional offices and country offices as well
as countries to permit an efficient flow of information
between all parties.
In most developing countries, health services are weak
due to a lack of responsibility in the government, a lack
of investment in health infrastructure to deliver health
services as well as poor training and career structures
for medical professionals. In order to respond adequate-
ly to national and regional expectations, needs and pri-
orities, great efforts are being made by the Region-
al Office to provide necessary support to countries in
the development and improvement of health manage-
ment in the regions. This has been done through a vari-
ety of approaches including contractual services agree-
ments, fellowships, national training activities, consul-
tancy services and regional consultations, particularly
on developing and expanding the use of the district team
problem-solving (DTPS) technique.
Regional Office experts are regularly developing guide-
lines for restructuring the national health system,
proposing possible reasons for restructuring, as well as
mechanisms of restructuring, and the resources required
to be made available for this process. The Regional
Office collaborates with the Ministries of Health and
develops a Quality Management Training Center for
the countries they are in charge of. The center, which
enjoys full support from policy-makers, is an innovative
strategy to improve the quality of health care and health
status through quality orientation, health system devel-
opment and managerial capacity-building. The center
focuses on the core health processes, problem solving
and team work. The 12-month modular training pro-
gram is action-oriented and product-oriented and fol-
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lows a learning-by-doing approach designed to build on
the knowledge and experience of the trainees.
The Regional Office continued its support to a number
of countries in strengthening their planning capabilities
at central and district levels. Efforts were made to pro-
mote strategic planning in ministries of health and to
disseminate WHO literature on health futures. Support
was provided through WHO collaborative programs to
the national institutes of health management.

Summary

The overview of the different stakeholder activities
within the well developed health care system has shown
the wide spectrum of health management. In order to
realize health policy goals, health management includes
organizational strategies for the stakeholders, priority
setting and cost-effectiveness analysis with regard to
existing financial constraints and the implementation of
a sound quality management.
Great effort has been made during the past decades in
improving overall health management, new manage-
ment techniques have been developed and promise to
help bridge the gap between health care quality and
existing financial constraints in the health sector. How-
ever, there are two main challenges for the success of
health management in the future:
1. to manage the conflict of interest between the stake-

holders in order to effectively apply health manage-
ment practices, and

2. to deal with changing environment patterns of the
health care systems, such as epidemiological and
demographic changes.

As far as health management in developing countries is
concerned, the organization, scope and quality of health
standards and health services are still far behind the
services provided in well developed industrial nations
despite the WHO efforts over many years.

Cross-References

� Diagnosis Related Groups (DRGs)
� Disease Management Programs
� e-Health
� Health Care Quality
� Health Insurance
� Health Outcomes
� Hospitals
� Infrastructure and Service Delivery

� Integrated Health Care
� Public Health Services
� Stakeholders
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Health Monitoring

Definition

Health monitoring refers to regular checking of ongoing
health activities or programs in order to determine if
they are achieving the health goals of the population.

Cross-References

� Public Health Surveillance

Health of Muscles and Skeletal System

� Musculoskeletal Health

Health Outcomes

Synonyms

Health change

Definition

Health outcomes are defined as follows in the WHO
Health promotion glossary:

A change in the health status of an individual, group or
population which is attributable to a planned program
or series of programs, regardless of whether such a pro-
gram was intended to change health status. Such a defi-
nition emphasizes the outcome of planned interventions
(as opposed, for example, to incidental exposure to
risk), and that outcomes may be for individuals, groups
or whole populations. Interventions may include gov-
ernment policies and consequent programs, laws and
regulations, or health services and programs, includ-
ing health promotion programs. It may also include
the intended or unintended health outcomes of govern-
ment policies in sectors other than health. Health out-
comes will normally be assessed using health indica-
tors. Health outcomes include morbidity and mortality;

physical, social, and mental functioning; nutritional sta-
tus; and quality of life.

(WHO 1998)
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Introduction

Health Policy combines the elements of formulating
health related goals, choosing the approach, instru-
ments and financing via a political � decision making
process, and evaluating the outcome. In 2006, there is
no consistent process or standardized approach in place
as to how those steps are applied in different coun-
tries and different health care systems. Instead, nation-
al health policy is based on several factors, such as
the political system, history of health policy throughout
past decades, and the power of the different � stake-
holders in the health care system. Those systems and
their respective health policy processes can therefore
differ widely.
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Global Health Policy

When defining � global health policy, it is necessary to
define targets and goals of such a policy. Health targets
are such instruments, which can facilitate the achieve-
ment of health policy. Health targets therefore represent
a commitment of a system or legislative body to achieve
specific pre-defined outcomes over a pre-defined period
of time. Furthermore, they enable the monitoring and
evaluation of progress towards those goals.
Health targets are based on outcomes and processes.
They can be quantitative, such as immunization rates, or
qualitative, such as the introduction of national health
care programs and initiatives. To faciliate monitoring
and management towards the achievement of health tar-
gets, they should ideally be specific, measurable, accu-
rate, realistic and time–bound (SMART).
Targets set priorities and can be used to create high lev-
els of commitment. They are the basis for follow-up
and evaluation. Health targets can be applied nation-
ally, internationally, or within systems on sub-national
levels, such as public health care systems.
Numerous governments in the member states of the
WHO European Region and in OECD countries utilize
health targets as an instrument and guidance for pol-
icy formulation and implementation. Countries across
the world have shown a persistent interest in health tar-
gets, with some countries having a long track record
in formulating such targets. Those targets have been
optimized and fine-tuned over the past decades, thus
representing a second- or third-generation iteration of
country- or system-specific health targets.
WHO states that “undoubtedly, health targets have
stimulated the debate and contributed in various ways
to the development of national and sub-national health
policies. However, when it comes to implementation
the track record of health targets is less clear and less
perfect.”

Global Health Targets

A “Health for All by the Year 2000” strategy was
launched by WHO in 1977 to set global targets and
to form a global vision amongst the member states. In
May 1998, WHO adopted a resolution to continue glob-
al efforts under the “New Global Health for All” poli-
cy. Coinciding with the 50th anniversary of WHO and
the appointments of a new director general, this is com-
monly viewed as an opportunity for the organization to

unify global goals once again, focus on the ten most
relevant goals, and to re-establish its role in achieving
those goals. The 10 global � health targets can be divid-
ed into three subgroups: four health outcome targets,
two targets on determinants of health, and four targets
on health policies and sustainable health systems. This
framework is supposed to be implemented throughout
all member states, which will have the opportunity to
finetune and adjust their own targets within that frame-
work. The 10 Global Health Targets are (van Herten and
van de Water 1999):

Health Outcome 1) Health equity: childhood stunt-
ing. By 2005, health equity indices will be used with-
in and between countries as a basis for promoting and
monitoring equity in health. Initially, equity will be
assessed on the basis of a measure of child growth.
2) Survival: maternal mortality rates, child mortali-
ty rates, life expectancy. By 2020, the targets agreed
at world conferences for maternal mortality rates
(<100/100 000 live births), under 5 years or child mor-
tality rates (<45/1000 live births), and life expectancy
(>70 years) will be met.
3) Reverse global trends of five major pandemics: By
2020, the worldwide burden of disease will be reduced
substantially. This will be achieved by implementing
sound disease control programs aimed at reversing the
current trends of increasing incidence and disability
caused by tuberculosis, HIV/AIDS, malaria, diseases
related to tobacco, and violence or trauma.
4) Eradicate and eliminate certain diseases: Measles
will be eradicated by 2020. Lymphatic filariasis will be
eliminated by the year 2020. The transmission of Cha-
gas’ disease will be interrupted by 2010. Leprosy will
be eliminated by 2010, and trachoma will be eliminated
by 2020. In addition, vitamin A and iodine deficiencies
will be eliminated before 2020.

Determinants of Health 5) Improve access to water,
sanitation, food, and shelter: By 2020, all countries,
through intersectoral action, will have made major
progress in making available safe drinking water, ade-
quate sanitation, and food and shelter in sufficient quan-
tity and quality, and in managing risks to health from
major environmental determinants, including chemical,
biological, and physical agents.
6) Measures to promote help: By 2020, all countries
will have introduced, and be actively managing and
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monitoring, strategies that strengthen health enhancing
lifestyles and weaken health damaging ones through
a combination of regulatory, economic, educational,
organizational, and community based programs.

Health Policies and Sustainable Health Systems
7) Develop, implement, and monitor national Health for
All policies: By 2005, all member states will have oper-
ational mechanisms for developing, implementing, and
monitoring policies that are consistent with the Health
for All policy.
8) Improve access to comprehensive essential health
care: By 2010, all people will have access throughout
their lives to comprehensive, essential, quality health
care, supported by essential public health functions.
9) Implement global and national health information
and surveillance systems: By 2010, appropriate global
and national health information, surveillance, and alert
systems will be established.
10) Support research for health: By 2010, research poli-
cies and institutional mechanisms will be operational at
global, regional, and country levels.
When reviewing those goals, it becomes apparent that
individual goals have a different relevance for different
countries. The development status of a country – devel-
oping country or developed country – plays a major
role in the relevance of the different goals as stated
by WHO. Van Herten and van de Water have analyzed
those targets in 1999 (see Table 1).

Health Policy Analysis

Health policy analysis is the process of determining
how to spend money or invest resources based on dif-
ferent alternatives that affect the health care system,
public health system, or the health of the general public.
Health policy analysis involves multiple steps:
a) identifying and defining a problem
b) identifying the � stakeholders, i. e. who is affected

by the problem (private healthcare providers , indus-
try groups, medical device manufacturers, profes-
sional associations, industry and trade associations,
advocacy groups, the government, and consumers)

c) identifying and comparing the potential impact of
different alternatives on how to solve the problem

d) deciding between the alternatives
e) implementing the alternative of choice and evaluat-

ing the impact

Decision Making Process

The � decision making process is largely dependent on
national and regional specifics, such as type of govern-
ment, historical processes and different levels of power
of parties involved. The process aims to find a consen-
sus on how – using which resources or instruments –
a certain goal can be reached best, given restrictions
such as financing, development levels, technical exper-
tise, etc. The stakeholders involved include patients,
governments, agencies, � health insurance companies,
medical doctors, health service providers, pharmaceuti-
cal companies, hospitals, private and public companies
and different organizations representing various interest
groups.
Those groups have historically been easy to differen-
tiate. In recent years, however, there has been a trend
towards integration of various tasks, which leads to
an � integrated health care approach. Such integrat-
ed concepts can help to bundle resources and thus can
make healthcare more efficient by eliminating unhelp-
ful boundaries. Moreover, the growing efforts towards
integrated health care leads to further developments in
the area of � health data management. Thanks to the
development of information technology in the medical
area, transparency of resource utilization as well as the
automation of information flows has increased. How-
ever, these developments also require decision making
bodies and health policy makers to adjust their decision
making process respectively.

Financing Health Care

According to WHO, there are five broad ways of rev-
enue collection for health care financing:
1. general revenue (taxation)
2. social health insurance
3. voluntary or private health insurance
4. out-of-pocket payments
5. internal donations.
Within WHO, countries have selected different ways
of collecting revenue. Globally, in 1998, the estimat-
ed health expenditure (after adjusting purchasing pow-
er) amounted to US$ 3.1 trillion or 7.9% of the global
income. The average expenditure per capita was deter-
mined as US$ 503, ranging from US$ 82 in Africa to
over US$ 2.000 in OECD countries. Nearly 30% of
this global expenditure came from taxation, around 20–
25% from out-of-pocket payments (OOP), and anoth-

http://en.wikipedia.org/wiki/Health_care_system
http://en.wikipedia.org/wiki/Health_care_system
http://en.wikipedia.org/wiki/Health_care_system
http://en.wikipedia.org/wiki/Public_health
http://en.wikipedia.org/wiki/Public_health
http://en.wikipedia.org/wiki/Public_health
http://en.wikipedia.org/wiki/Policy_analysis
http://en.wikipedia.org/wiki/Policy_analysis
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Health Policy, Table 1 Analysis of target characteristics, appropriateness of indicators, attainability, and relevance for the 10 global Health for
All targets (Van Herten / van de Water 1999)

Target characteristics Indicator characteristics Relevance

Target Clear Quanti-
tative

Time
limits
(years)

Clear Quanti-
tative

Total
set

Better
ones
needed?

Attain-
ability

Global Member
state

1 Equity in health Yes No – Not given Unclear Yes Yes

Equity indices Yes No 5 Not given Yes Yes Yes

Childhood stunting Yes Yes 20 Yes Yes ? Yes ? ? ?

2 Maternal and child
mortality, life
expectancy

Yes Yes 20 Yes Yes Yes No ? Yes ?

3 Five major pandemics ? No 20 Not well described Unclear Yes ?

4 Elimination of diseases Yes Yes 10;20 Yes Yes ? Yes ? Yes Yes

5 Water, sanitation, food,
and shelter

? No 20 ? No ? Yes Unclear Yes ?

6 Health promotion ? No 20 Not well described Unclear Yes ?

7 Health for all policies ? No 5 Not well described Unclear ? ?

8 Essential health care No No 10 Not given Unclear Yes ?

9 Alert systems Yes No 10 Not given Yes Yes Yes

Surveillance systems ? No 10 Not given ? Yes Yes

Health information
systems

? No 10 Not given Unclear Yes Yes

10 Research No No 10 Not given Unclear Yes ?

? = questionable

er 20–25% from social � health insurance contribu-
tions. The remaining 15% was accounted for by private
insurance. Variation in the distribution between differ-
ent sources of financing is wide; Asian and African
countries have spent more from out-of-pocket financing
than from government general revenue or social health
insurance.
The Report of the WHO Commission on Macroeco-
nomics and Health (WHO-CMH) recommended that
countries should adopt an essential set of interventions
with an average cost of US$ 30–40 per person. There is
evidence to show that health systems which spend less
than approximately US$ 60 per capita find it difficult to
deliver a reasonable, minimum range of services.
The main source of financing across WHO – indepen-
dent of the development state of a country – is from
public general revenue, which is collected via taxes,
health insurance contributions, and other methods. The
levels vary, partly depend on the development state of
a country. Moreover, the question remains what the

optimum level of spending should be, how it should be
collected, and what outcome should be achieved. An
OECD study has demonstrated this challenge by com-
paring health expenditures and health expectancy in 30
OECD countries:
In 1981, a new indicator was proposed for the purpose
of monitoring and evaluating of the global strategy for
health for all by the year 2000: “the number of countries
with at least 5% of GNP spent on health” (WHO 1999).
While this indicator has never been formally adopted,
the numerical level “5% of GNP spent on health” is
commonly viewed as the WHO-recommended target.
According to WHO, “an appropriate percentage bench-
mark or target for health spending, like the fictitious
target above, is extremely difficult to set. Research is
under way to better define the minimum amounts of
finance that countries should invest in order to opti-
mally develop their health systems” (WHO 2005).
In a 2001 Report, WHO recommended that the low-
income countries should increase their domestic spend-
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Health Policy, Figure 1 Health expenditures and life expectancy in 30 OECD nations (Gould 2004)

ing on health by an additional 1% of GNP by 2007, and
by an additional 2% by , linked to future trends of eco-
nomic growth.
While many countries rely on general revenue for
financing health care, others create or expand compul-
sory health insurance contributions, generally referred
to as “social health insurance”. These are usually based
on pay-roll deductions, with additional contribution
from the government in the form of general tax rev-
enue. The World Bank in 1997 estimated that when
a country’s taxation is low (10% of GDP or lower), it
would take 30% of government revenues to meet 3% of
the GDP health expenditure target, through formal col-
lective health financing channels. According to WHO
“usually, poorer countries have widespread tax evasion
among the rich and the middle class in informal sectors,
thereby leading to low tax collections. They also rely
heavily on taxation on international trade (exports and
imports) and have the added limitation of broad-based
taxes such as income tax or value-added tax.”
A few countries have tried to add extra resources for
health through earmarking a certain proportion of rev-

enue collected from indirect taxation for health pro-
motion and disease prevention. Some countries run
state lottery services or other special revenue collec-
tion schemes, and earmark a certain proportion of col-
lected funds for social services including health and
education. Thailand recently enacted a legislation for
a “Health Fund”, which has specified a certain percent-
age of general revenue generated from taxes received
from sale proceeds of tobacco and alcohol, being set
aside for health promotion activities. With the adop-
tion of the WHO Framework Convention on Tobacco
Control (FCTC), an increasing number of countries are
expected to use part of the revenue collected through
a similar “sin-tax”.
For inter-country comparisons, the level of health
spending (like total health expenditure or per capita
health expenditure as a percentage of GDP) may be
useful. However, experience in some high- and middle-
income countries has shown that more is not always bet-
ter or always possible. Some developing countries with
low investment in health could show outcomes compa-
rable with those with high investment. What needs to be
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seen is how efficiently and effectively countries spend
their health resources according to their health needs.
The output of effective spending according to health
needs is reflected in the level of inequities in health out-
come (WHO 2005).

Recent Trends and Developments

A WHO initiative was launched called “Health for All:
the policy framework for the WHO European Region
2005 Update”. According to WHO, “it answers the
question of “Does tradition match the modern reali-
ties of policy-making?” In Europe, Health for All has
proven to be visionary and inspirational. Is it also use-
ful? Countries constantly face the need to make dif-
ficult choices and decisions that affect the function-
ing of their health systems. Can Health for All help
them do so in a manner that ensures respect for human
rights and for the values that lie at the heart of the
European social consensus? The 2005 Health for All
update proposes answers to some of these questions.
Twenty-five years since the Health for All policy frame-
work was first adopted in WHO’s European Region, it
is still seen by countries as valid, interesting and rel-
evant. For some countries, Health for All served as
a direct blueprint, in others it triggered the development
of original, national Health for All policies, and many
saw it as a basis for national target-setting, a source of
ideas, a reference point or a general guideline in the
area of values, health and human right and ethics. In
the context of this broad usage of Health for All, the
2005 update should be seen exactly as what it is –
an update, not a new policy. It reaffirms the Euro-
pean Region’s 1998 HEALTH21 policy and is in the
spirit of the global Health for All movement” (WHO
2005).
Since the update proposed an open-ended Health for
All process, it provides a policy framework that can
be developed further by the Health for All activities
that countries decide to implement themselves. Accord-
ing to WHO, “It is hoped that the process will encour-
age the exchange of information, experiences and ideas
inspired by the update and generated at the national and
sub-national levels. Thus, the update will serve as a tool
for promoting the ethical development of health poli-
cies and will be only one step in the continuing evo-
lution and improvement of the regional Health for All
policy” (WHO 2005).

Summary

Health policy does rarely exist on a global scale, but
mostly depends on national specifics. Nevertheless,
there are elements of health policy which can be applied
globally. Therefore, WHO has formulated health goals,
which naturally have different relevance for individual
countries. Overall, within health policy, each decision
making process is aimed at finding the most effective
or efficient solution of specific health related goals, giv-
en different interests and levels of power of the stake-
holders affected by the policy, and the ability to finance
a potential outcome within a health care system.

Cross-References

� Decision Making
� Global Health Policy
� Health Data Management
� Health Insurance
� Health Targets
� Integrated Health Care
� Stakeholders
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Health Policy Indicators

Definition

Indicators of health policy are a subset of characteristics
referring to the presence and implementation of nation-
al health policies and strategies, universal financial cov-
erage, equitable distribution of resources, low cost shar-
ing, comprehensive services, and family-oriented ser-
vices. Some include indicators of social protection:
social expenditure and community involvement.

Health Professional

� Health Care Provider

Health Promoting Hospitals

Definition

A health promoting hospital, as defined by WHO, does
not only provide high quality comprehensive medi-
cal and nursing services, but also develops a corpo-

rate identity that embraces the aims of health promo-
tion, develops a health promoting organizational struc-
ture and culture, including active, participatory roles for
patients and all members of staff, develops itself into
a health promoting physical environment and actively
cooperates with its community.

Health Promoting Schools

Definition

A health promoting school can be characterized as
a school constantly strengthening its capacity as
a healthy setting for living, learning and working. It
is defined by WHO as a place that takes all measures
to foster health and learning, secures the health and
education of officials, teachers, teachers’ unions, stu-
dents, parents, health providers and community leaders.
Additionally, health promoting schools strive to pro-
vide a healthy environment and implement policies and
practices that respect an individuals well being and dig-
nity.

Health Promoting Workplace

Definition

A health promoting workplace (HPW) is a priority set-
ting for health promotion. The concept of the HPW,
as defined by WHO, is becoming increasingly rele-
vant as more private and public organizations recognize
that future success in a global marketplace can only be
achieved with a healthy, qualified and motivated work-
force. A HPW can ensure a flexible and dynamic bal-
ance between customer expectations and organization-
al targets on the one hand and employees’ skills and
health needs on the other, which can assist companies
and work organizations to compete in the marketplace.
For nations, the development of HPW will be a prereq-
uisite for sustainable social and economic development.

Health Promotion

Synonyms

Healthy public policy; Health control; Disease preven-
tion
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Definition

Process of enabling individuals and communities to
increase control over the determinants of health and
thereby improve their health. Health promotion not only
encompasses actions directed at strengthening the basic
life skills and capacities of individuals, but also at influ-
encing underlying social and economic conditions and
physical environments which impact upon health.
The � Ottawa Charter for Health Promotion (WHO
1986) identifies 3 basic strategies: � advocacy,
Enabling (� enablement) and Mediating (� mediation).
Five areas of action support these strategies: building
healthy/public policy, creating supportive environments
for health, strengthening community action for health,
developing personal skills for health and re-orienting
health services � prevention and health promotion

Cross-References

� Disease Prevention
� Health Campaigns
� Health Control
� Healthy Public Policy
� Public Health Law, Information and Communication
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Synonyms

Actors in health promotion

Basic Characteristics

Background

The conception and implementation of the complex aim
“health promotion” demands the collaborative work of

many actors not only in the medical field but also many
other fields and involves state or governmental and
non governmental levels. Appropriate health promoting
structures need to be in place to enable active intersec-
toral cooperation (� intersectoral cooperation) between
different levels and all population groups.
Providing appropriate health promotion depends upon
the cooperation of political decision makers at both
national and international levels. Not only are regula-
tions and laws required but also sustainable funding for
continuous and long-term support is necessary along
with flexible mediating and advising structures in health
promotion. Those who devise and implement health
promotion (the actors), at governmental as well as non
governmental levels, come from the fields of education,
welfare, health care and work.
For instance, at the European level, the European Union
in 1986 passed a law assuring preventative health care
and in 1993 the treaty of Maastricht contained health
promotion as a central field of action of the European
Community. The � DG SANCO as part of the Euro-
pean Commission is responsible for the actions relat-
ed to health promotion in the European Public Health
Programme and it is the basis for the health policy in
Europe.
The treaty of Maastricht anchored health promotion as
a central field of action of the European Union. The DG
SANCO of the European Commission runs the public
health program which contains the following eight main
topics amongst others:
• Health promotion.
• � Health Information.
• � AIDS and other � transferable diseases.
• � Cancer.
• � Orphan Diseases
• Prevention of diseases.
• Environmental health.
• Prevention of addiction.
(Schwartz et al. 2002)

Principle Structure and Institutions Involved
in Health Promotion and Disease Prevention

The national implementation of health promotion is
strongly influenced by the structure and instruments of
health policy devised by the politicians. Political activ-
ity can be subdivided in the following terms:
• � Politics.

http://www.euro.who.int/AboutWHO/Policy/20010827_2
http://www.euro.who.int/AboutWHO/Policy/20010827_2
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• � Policy as well as � policy networks.
• � Polity.
Furthermore, political activity depends on the particular
organization of the political authorities within any giv-
en state (e. g. central state or federal political system).
In order to understand the structure and instruments of
a country’s health policy, one has to take into account
the political organization of that country, remembering
that health promotion actors are located on governmen-
tal as well as non-governmental levels. The principle
structure depends also on the funding of health pro-
motion and the legal framework. The financial funding
for health promotion is significantly influenced by the
implementation of one priority fields of action in health
promotion: investment for health (Altgeld 2003).
Table 1 depicts an overview of several institutions that
are possibly involved in health promotion and disease
prevention activities.
Therefore, health promotion is strongly shaped by
building up networks between the mentioned actors
from different levels and representation bodies. These
networks are often referred to an intersectoral coop-
eration, alliances, and partnerships or inter-organiza-
tional networks (� network) for health promotion. An
� alliance for health promotion is a partnership (� pub-
lic private partnership) between two or more parties
that pursue a set of agreed upon goals in health promo-
tion. Building of alliances will often involve mediation
between different partners and their aims such as the
definition of common goals and ethical ground rules,
joint action areas, and agreement on the form of cooper-

Health Promotion Actors, Table 1 Actors and organization involved in health promotion activities at different levels

Level Governmental institutions and other public bodies Non governmental organizationsand
private institutions/agencies

International International policy institutions e. g. European Commission, DG Sanco Representation bodies like
� INHPF, � IUHPE, � EUPHA

National State or Federal Ministries of Health, Education, Welfare.
Federal Centre for Health Education

National public health organizations,
Federal association of consumer advice center,
National contact center for self help groups,
National societies of nutrition

Regional Regional public health services Regional federations on health promotion,
Coordinating centers of self-help groups

Local Local public health departments Local activities of self-help groups
Local health center
Sport club
Private trust and foundations

ation. A partnership for health promotion is a voluntary
agreement between two or more partners to work coop-
eratively towards a set of shared health outcomes. Such
partnerships may form a part of intersectoral collabora-
tion for health, or be based on alliances for health pro-
motion. Such partnerships may be limited by the pur-
suit of a clearly defined goal – such as the successful
development and introduction of legislation – or may
be on-going, covering a broad range of issues and ini-
tiatives. Increasingly, health promotion involves a part-
nership between the public sector, civil society and the
private sector.
Since the beginning of the 1990s, health promotion
has been closely related to the development of net-
works. Important pioneering work on creating, develop-
ing and managing networks in the field of health promo-
tion was published by the World Health Organization
(� WHO). The WHO regional office in Europe encour-
aged the development of networks between local,
regional, national, and international institutions as well
as organizations. Many of these representative bodies in
the field sought information from the key documents of
the WHO on health promotion (WHO 1986).
The WHO provides these networks with a health pol-
icy framework for health promotion in the key doc-
uments “Health for All” and the “� Ottawa Charter
on Health Promotion.” The concept of interinstitutional
and intersectoral collaboration and cooperation through
network building was significantly promoted by the
WHO. Currently, discussions concern not only a system
of networks in health promotion but also the appropriate
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� setting of health promotion networks. It is considered
that fostering networks enables the establishment of the
necessary long term prerequisites of health promotion
(Brößkamp-Stone 2002).
Successful health promotion and disease prevention
requires a wide base of several institutions and state
facilities, and ministries of health and state agencies
for public health have to be involved. For instance, the
American � center of diseases control and prevention
is one well known state public health institution in this
field. Other issues of public health and prevention are
also carried out by state ministries of consumer protec-
tion. The work of such state ministries is supported by
subordinate departments in the following areas of work:
• Institutions for hygiene and transmissible diseases

that aim at recognizing, preventing and fighting
transmissible diseases.

• Public and state institutions for the protection of
health and safety standards at work that aim at secur-
ing occupational safety and the prevention of work
related health threats.

• Federal agencies for health education and health pro-
motion.

Furthermore, various associations, foundations and sci-
entific societies aim to strengthen and implement the
goals of health promotion and disease prevention in
order to improve knowledge about factors influencing
the health of the population. These numerous organi-
zations are derived, for example, from the following
fields:
• Associations on nutrition.
• Associations on physical activity.
• Medical associations.
• Cancer associations, etc.

Cross-References
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� Alliance
� Cancer
� Centers for Disease Control and Prevention (CDC)
� DG SANCO
� EUPHA
� Health Information
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Health Promotion Engagement

Synonyms

Commitment; Involvment; Engagement in health pro-
motion

Definition

Involvement of affected or concerned persons in the
process of identifying problems and needs as well as in
the process of planning, implementing and evaluating
actions. People have to be at the center of � health pro-
motion action and decision-making processes for them
to be effective.
Participation can assume different degrees of involve-
ment and commitment. There is a distinction between
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active and equal collective participation and more pas-
sive collective acceptance of expert-oriented measures.
Participative engagement in the sense of � empow-
erment positively affects health through fostering the
awareness of being able to exert control over one’s
living conditions and through revealing and furthering
new skills and abilities.

Health Promotion, Ethical Aspects
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Synonyms

Health improvement; Health enhancement

Definition

Health promotion, as one of the main goals of pub-
lic health practice, is the process of enabling people
to increase control over, and to improve, their health.
In order to reach this goal, public health initiatives at
times come into conflict with other ethical principles
(e. g. individual � autonomy, � social justice), there-
fore public health promoters have to deal with ethical
dilemmas at various levels.

Basic Characteristics

Health promotion is significantly playing a more impor-
tant role in health care in general, and public health
practice in particular. Health promotion, as one of the
main aims of modern public health practice, initially
only focused on the lifestyle changes that might impact
on the prevention of such things as cancer, chronic
degenerative diseases and metabolic disorders; then it
evolved and broadened its viewpoint to improving the
physical and mental health and well being of people in
local communities, including influencing living habits
and living conditions that affect behavior, and also pro-
moting individual self-esteem, dignity and respect.
To reach a state of complete physical, mental and social
well being, an individual or group must be able to iden-
tify and realize aspirations, satisfy needs, and change
or cope with the environment. Health is a positive con-
cept emphasizing the possession of social and person-

al resources, as well as physical capacities. From this
perspective, health promotion is a strategy to promote
health by strengthening personal resources. To achieve
this different methods are utilized at different levels. At
a personal level, through positive socialization in fam-
ilies and peer groups, health consciousness is height-
en and a sense of coherence is created; at a behav-
ioral level, through health information, health educa-
tion, health counseling, health training and social sup-
port, resources are strengthened; at a structural level,
through a healthy public policy, resources are further
strengthened. Health promotion is, therefore, not just
the responsibility of the health sector, but involves the
adoption of personal healthy life-styles that lead to per-
sonal well being.
Debating health promotion at times evokes different
perspectives. On the one hand, the idea of individu-
al responsibility has been submerged by the concept
that individual rights or demands should be guaran-
teed by the government and delivered by public and
private institutions, and that, in order to improve pub-
lic health, government bodies should take responsi-
bility. On the another hand, governmental institutions
stress the responsibility of individuals to keep them-
selves healthy; this approach, however, may be seen as
an ideological strategy for relieving a government of the
obligation to provide healthy conditions and health care
services.
Nevertheless, there is an increasing agreement, among
both the general population and health professionals,
that a good deal of disease is self-inflicted, and is
a product of imprudent behavior, as proven by the evi-
dence that various personal habits and lifestyle choic-
es (such as poor nutrition, smoking, alcohol and drug
abuse, failure to wear seat belts, unsafe sexual prac-
tices) are major causes of morbidity and mortality.
Traditionally, the “� harm principle” has been used
by governments to impose restrictions on individual
autonomy and freedom; � paternalism, which imposed
restrictions on those who represented a risk to others,
was considered universally acceptable when the harm
being caused was obvious. Divergences arose when the
harm being posed to others was unclear, or when health
promotion activities interfered with individual privacy
and freedom in the name of the common good. What is
still open, then, is the ethical question of how far a gov-
ernment should go in regulating, restricting or prohibit-
ing behaviors that bring about morbidity and mortality;
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or even in protecting citizens from commercial influ-
ences that may encourage or sustain patterns of behav-
ior that are dangerous to health. How do we reconcile
personal freedom and good health? Personal choice and
common good?
According to Mr Mills, “He (the individual) cannot
rightfully be compelled to do or forbear because it will
be better for him to do so, because it will make him hap-
pier, because in the opinion of others to do so would be
wise or even right.” What role, then, should government
play in urging citizens to give up their pleasurable but
damaging habits? Many people believe that government
should rarely exercise coercive powers either because
they are ineffective or because they overrule individ-
ual autonomy, � privacy, or liberty. The evidence of
the negative consequences of some private habits and
lifestyles, both on the public and on the individual’s
health, has added to the idea that there is an obliga-
tion to preserve one’s health. How should society deter-
mine whether to intervene to protect the public’s health
and safety when doing so will diminish a personal or
economic interest and will undermine individual free-
dom and personal responsibility? And how can the state
be prevented from taking power to remove more and
more choice in the name of better public health? Any-
how, some paternalistic health promotion interventions
are based on the position that the costs of risky behav-
ior are a national and not an individual responsibility;
moreover, public health officials may feel justified and
morally bound to prevent avoidable suffering and death
regardless of social costs.
A very important role in this dilemma is played by
health education. Health communication campaigns are
the most common form of intervention designed to pro-
mote healthy behavior. Though they discourage certain
activities linked to morbidity and mortality and encour-
age the adoption of others, they provide information to
the individual, thus enhancing his personal autonomy.
They have been credited with helping raise awareness
regarding risks from chronic illness or new infectious
diseases. They have been a tremendous factor in helping
to promote the adoption of recommended treatment reg-
imens and helping de-stigmatize populations that suffer
from new and old medical conditions.
The debate, in these cases, is whether health education,
which preserves individual autonomy and avoids coer-
cion, is enough, and whether health promotion cam-
paigns and advertising, using a wide range communica-

tion strategies in order to produce messages to promote
public health, are appropriate.
Messages about how to improve health may not appear
as ethically problematic and they can be viewed as
rather benign, compared to more coercive methods in
public health that involve regulations and sanctions.
Yet, they may create subtle but real ethical dilemmas
which permeate all facets of the public health commu-
nication process, including the initial focus on a partic-
ular health issue, choice of target populations, design of
message appeals and assessment of effectiveness. Just
to give but few tips:
• Tailoring messages corresponds to the communica-

tion ethical stipulation of comprehensibility, which
requires the provision of complete and cultur-
ally-appropriate messages to diverse populations.
A drawback associated with disseminating messages
tailored to particular populations is that groups that
are not provided with culturally-specific messages
may feel excluded or short-changed.

• Tailoring messages may present competing demands
to provide complete and accurate information whilst
presenting this information in a format that is appro-
priate for low-literacy audiences. Yet, for some, low
literacy may be a source of embarrassment and
they may want to distance themselves from mate-
rials that have an appearance of being designed for
low-literacy populations. This poses the challenge of
developing materials that are respectful and not con-
descending but effective in their format.

• When the intended populations for communication
interventions are the young, additional ethical issues
may emerge: parents may object to the dissemina-
tion of information or the implementation of activi-
ties on certain topics. Yet, their children would like
to obtain this information and public health prac-
titioners strongly believe it is essential to promote
their health. Should the children be provided with
the information, despite the objections of their par-
ents? Can this be justified on the basis of the rights
of children and the young? Can this be justified on
the basis of preventing vulnerable populations from
harm?

• Appeals to personal responsibility are common in
public health messages. Linking responsibility mes-
sages to health outcomes raises several ethical
issues: the first concerns conceptions of culpability.
Implied in messages that make a causal link between
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a person’s behavior and their health, is an assump-
tion that people’s behavior can significantly affect
their health and therefore they can be held respon-
sible for detrimental health outcomes. Whereas such
messages resonate with the notion of human agen-
cy, they may be ethically problematic because they
do not take into consideration that individuals may
have limited impact on social factors that affect their
behavior. Linking health with personal responsibil-
ity may, by implication, characterize those who do
not adopt recommended health related practices as
weak of character and at fault. This can lead to the
conclusion that people should be held morally, and
perhaps legally, accountable for their behavior, thus
exempting society from paying certain health care
costs, or requiring certain individuals to pay higher
premiums.

• Messages that scare people regarding the hazards of
a potential disease, on the one hand raise their moti-
vation to avoid contracting it, but on the other hand
may present a negative image of those who have the
disease, thus stigmatizing them. Once stereotypes
and stigmas are established, they can result in indi-
viduals being feared, avoided, regarded as deviant,
and even blamed for engaging in the immoral behav-
iors that must have elicited the ‘punishment’ of their
affliction. In general, this type of social climate can
be devastating to members of vulnerable popula-
tions who suffer from stigmatized medical condi-
tions since it can result in the internalization of self-
blame and the destruction of self-esteem.

• With a continuous barrage of health messages aimed
to promote the health of the public, the public
is inundated with messages on the importance of
health. As good health increasingly signifies virtue,
those who are unhealthy may be made to feel that
they are unworthy, forgetting that pain and suffering
are part of human life and give a precious contribu-
tion to human growth and development at the psy-
chological and spiritual level.

The task of developing ethically-derived public health
communication also needs to include consideration
of issues of diversity and pluralism amidst mount-
ing social and economic disparities within and across
nations. Scrutinizing public health communication
strategies for ethical concerns should become a rou-
tine, not only because any benevolent attempt to con-
tribute to people’s well-being needs to be ethical, but

also because communication interventions that are sen-
sitive to ethical concerns are more likely to be better
executed and to be trusted by intended populations.
One of the ethical aspects of health promotion concerns
� nutrition. We talk about nutrition when addressing
lifestyle changes in relation to increasing foods with
protective factors and reducing those with disease-pro-
moting properties. If we look at a restricted popula-
tion or at a specific Western country, it could be rela-
tively easy to give guidelines which could also include
the concepts of “� sustainable development” and “jus-
tice”. The perspective changes if, instead, we look at
the worldwide population. Just to give an example. The
most recent general dietary guidelines for a healthy diet
from the American Heart Association recommend: ‘Eat
at least two servings of fish per week.’ This recommen-
dation is based on scientific evidence. In the USA, there
are 280 million potential fish consumers. Adherence to
this recommendation would require the preparation of
29 billion fish portions per year for this market. Extend-
ed to the whole world, this would require 642 billion
annual servings. Even if one were to restrict the recom-
mendation to adults, this would only reduce the project-
ed consumption by approximately half. Global compli-
ance with the USA American Heart Association recom-
mendation for regular fish consumption would risk the
fish supplies of the world, and the ecological balance
of aquatic and marine habitats. This recommendation is
pro-people, but strongly anti-environment.
A very important step forward in the concept of health
promotion has been “The � Ottawa Charter for Health
Promotion”, released at the First International Confer-
ence on Health Promotion held in Ottawa in 1986.
The charter broadens the approach to health by pro-
claiming that good health is a major resource for social,
economic and personal development and an important
dimension of quality of life, and that its fundamen-
tal conditions and resources are: peace, shelter, edu-
cation, food, income, a stable eco-system, sustainable
resources, social justice, and equity (known as “� social
determinants of health”).
In this approach, health promotion includes various
areas of action:
– Build healthy public policy .
– Create supportive environments.
– Strengthen community action.
– Develop personal skills.
– Reorient health services.
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As a consequence, improvement in health requires
a secure foundation in these basic prerequisites and
demands coordinated action by all concerned: by gov-
ernments, by health and other social and economic sec-
tors, by nongovernmental and voluntary organization,
by local authorities, by industry and by the media.
Health promotion strategies and programs should be
adapted to the local needs and possibilities of individ-
ual countries and regions to take into account differing
social, cultural and economic systems.
The Ottawa Charter has definitely opened up new paths
for the future development of health promotion and
public health in general.
Looking at social justice has been indeed a major step
in the recent evolution of public health practice, which
has focused, more than in the past, on reducing differ-
ences in current health status and ensuring equal oppor-
tunities and resources to enable all people to achieve
their fullest health potential. One of the ethical issues
is that the increased costs of health care have brought
along disparities in distribution and accessibility within
a specific population; moreover, if we look at the global
level, it cannot be ignored that the developing world is
still devastated by preventable infectious diseases, mal-
nutrition and poverty.
There is still a long way to go, but health promotion
aims and activities have already, as we have seen, taken
up the challenge.

Cross-References
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Synonyms

Action area

Definition

Action areas in health promotion were outlined in the
� Ottawa-Charta and support the implementation of
the three basic strategies (� advocacy, � enablement,
and � mediation) of health promotion mentioned in the
Charta. The action areas are:
• Build healthy public policy
• Create supportive environments for health
• Strengthen community action for health
• Develop personal skills (life skills) and
• Re-orient health services.
The term “health promotion” was defined as an over-
all goal in the declaration “Health for all” that was
made at the beginning of the 1980s in the last cen-
tury. Aims, principles, and necessary terms of health
promotion were summarized in the Ottawa-Charta on
health promotion. According to the understanding of
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the � World Health Organization (WHO), health pro-
motion describes the concepts of analyzing and increas-
ing the resources and potential of health on all policy
and social levels. This description led to the above-men-
tioned five important fields of action in health promo-
tion that concretize the aims of it.
Health Promotion Action means to be active in the five
fields described above, and is defined as follows by the
WHO (WHO 1986):

Basic Characteristics

Healthy Public Policy (� Health Policy)

The development of healthy public policy was
described by the WHO as a formal statement or pro-
cedure that is not limited to medical and social care.
Moreover, health care has to be considered on all levels
of political and social activities. A policy of health pro-
motion is distinguished by mutually adding approach-
es in legislative rule-making that define regulations and
incentives to enable the provision of health services and
programs, and access to those services and programs.
Further developments in healthy public policy initia-
tives will depend on them arising from a systematic
process of building support for public health action that
draws upon available evidence integrated with commu-
nity preferences, political realities, and resource avail-
ability.

Supportive Environments for Health

The second field of action in health promotion is
defined as creating supportive environments. The basis
of action in this field is the close relation between
human kind and the environment since a healthy envi-
ronment has to be recognized as having a significant
role producing health promoting living conditions. Pro-
tection of nature and the environment as well as sus-
tainable development (� sustainability) dealing with
resources is a prerequisite for implementing the strate-
gies of health promotion. Creating supportive environ-
ments requires development of a stimulating and sat-
isfying working and living condition (� living condi-
tions). Direct political action is needed to develop and
implement policies and regulations that help to cre-
ate supportive environments. Economic action is also
required, particularly in relation to fostering sustainable
economic development and social action.

Community Action for Health

Strengthening community action is also a central matter
in health promotion. It aims at establishing the develop-
ment of community action of the population and sup-
porting the capabilities of � self-help groups and their
activities in the sense of self-determination. Communi-
ty action is also addressed through the � participation
of society in health issues and the health promotion-
related work of each individual.

Develop Personal Skills

Developing personal skills is the process of support-
ing personality development and social competence
through information and health-related education as
well as the improvement of social competence. It aims
at empowering (� empowerment) persons to increase
their influence in health related behaviors and their
everyday living conditions. In this context, it is aimed
that individuals should get the possibility of a lifelong
process of learning in order to attain the � life skills that
could be needed to deal with chronic disease or handi-
caps.

Re-orient Health Services

The term “re-orient � health services” is understood
as the development of a health care service by public
health bodies that does not only concentrate on the pro-
cess of recovery and rehabilitative issues but also on
the improvement of health. It should also be considered
that health is the result of a large number of health influ-
encing determinants. This perspective leads to the iden-
tification of resources and their potential and specific
strengths, which have to be supported by re-orientated
health services.
The above-mentioned fields of action were confirmed
as important and added to at the successor conferences
of health promotion. In particular, all action areas were
expressly established as effective measures for health
promotion at the fourth conference of health promotion
in Jakarta in 1997.
Further development of the concept of health promotion
as defined by the WHO was significantly influenced by
the conferences on health promotion held in Ottawa in
1986 and in Jakarta in 1997. The declaration of the con-
ference of Jakarta focused on the following newer pri-
orities (WHO 1997):
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Promote Social Responsibility for Health

Social responsibility for health is reflected by the
actions of decision makers in both the public and pri-
vate sector to pursue policies and practices that promote
and protect health (WHO 1997).

Increase Investments for Health Development

Investment for health refers to resources that are dedi-
cated explicitly to the production of health and health
gain. They may be invested by public and private agen-
cies as well as by people as individuals and groups.
Investment-for-health strategies are based on knowl-
edge about the determinants of health and seek to gain
political commitment to healthy public policies (WHO
1998).

Secure an Infrastructure for Health Promotion

Infrastructures for health promotion are understood
as human and material resources, and organizational
and administrative structures, policies, regulations, and
incentives that facilitate an organized health promo-
tion response to public health issues and challenges.
Such infrastructures may be found in a diverse range
of organizational structures, including primary health
care; government, private sector, and nongovernmental
organizations; and self-help organizations, as well as
dedicated health promotion agencies and foundations
(WHO 1998).
• Expand partnerships for health promotion
• Increase community capacity and empower the indi-

vidual.
In summary, all of the above-mentioned fields of
actions in health promotion are accepted as important
for successful implementation of the strategies of health
promotion. Mutual consent exists in the scientific com-
munity that health promotion activities are effective if
the basic strategies are carried out in combination in
order to achieve a high rate of participation of the tar-
get groups (� target group), to empower all actors, and
to stimulate the building of networks and community
action for health (Noack 2002).

Cross-References
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� Health Policy
� Health Service
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Synonyms

Health promotion theories

Definition

Models or theories in health promotion are systemati-
cally built and validated constructs with clearly defined
and interconnected concepts covering a wide range of
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phenomena related to health behaviors or health con-
ditions. For this essay, the terms “model” and “theory”
are used interchangeably, since their application does
not follow a stringent logic.

Basic Characteristics

Empirical Basis for Practical Theories

Models or theories in health promotion are – in con-
trast to those of disciplines like physics – not approxi-
mations to an accepted hypothesized “truth” but guid-
ing schemes for the explanation or planned change
of health-related human behaviors or conditions. What
makes them models according to generally accepted
concepts is the fact that they have been empirically test-
ed and proven to be of generalizable, practical useful-
ness: their “truth” is the compilation of effectiveness
by experiences from many studies (sometimes far more
than 1000) in vastly different types of populations.

Historical Developments and Types of Models

The best-known and most often applied health promot-
ing models have four different orientations: the first,
from the 1930–1950s examine � health behaviors and
behavior changes by focusing solely on the individu-
al and her/his characteristics. While these theories sub-
stantially contributed to the understanding of human
health practices, the attention to and inclusion of the
broader environmental and socio-economic context led
to a second generation of theories that additionally
focus on the influence and competence of a commu-
nity or “setting” in which individuals live, work, play,
or learn. These theories might include the individu-
al as one focus of intervention, but they also address
issues beyond the control of the individual, such as the
increased availability of supporting devices (e. g. con-
doms free of charge or the implementation of a health
center in the neighborhood).
A third group of theories clusters around awareness
raising and knowledge transmission through communi-
cation and action-motivation. Here, the targets might
be individuals, (risk) groups, communities, or even
whole nations, addressed by mass communication cam-
paigns (� mass media) or social marketing strategies
(e. g. BZgA’s HIV-prevention campaign “Mach’s mit”).
A fourth group of theories focuses on the analysis of
organizational structures and structural change mecha-

nisms and their health impact by means of general poli-
cy or “� healthy public policy” development (Nutbeam
and Harris 2004).
Many projects have successfully been conducted with-
out theory – solely based on experience or intuition.
However, the likelihood of success and � effectiveness
has been proven to be higher when the conceptualiza-
tion is theory-led.

Usefulness of Models for Health Promotion

The use of models in health promotion can serve the
purpose of helping to systematically plan, conduct, and
evaluate health promotion interventions or programs.
In modern public health practice, a mix of concepts
from different models is usually employed and all major
theories are checked for their applicability to a giv-
en project. One intervention model – the Pantheoreti-
cal Model – is a synergistic composition of concepts
from theories of different disciplines like education
and training, persuasion, motivation, and facilitation
(McAlister et al. 1991; Seibt 2003a).
Models such as the Public Health Action Cycle (Fig. 1)
remind practitioners to follow a systematic approach –
from assessment to policy and strategy formulation,
and from implementation to evaluation (Institute of
Medicine 2003).
The � precede–proceed health promotion planning
model (Seibt 2003b; Green and Kreuter 2004) propos-

Health Promotion Models, Figure 1 The Public Health Action Cycle



642 Health Promotion Models

es a clear understanding of the social, epidemiological,
behavioral, environmental, educational, organization-
al, administrative, and policy aspects of a problem area
during the needs assessment or planning stage; for eval-
uation, there is a distinction between � process evalua-
tion, � impact evaluation, and � outcome evaluation.

Selected Psycho-Social-Ecological Models

� Health education and prevention have developed
towards health promotion along the following path:
they started in the 1950s of the last century with
context-free models, such as the � health belief model
where the individual is the sole target, and progressed to
more recent theories such as the Social-Learning Theo-
ry or the Stages-of Change-Theory, which focus on the
individual but also consider the individual’s life style
and their ecological and socioeconomic environment.
A short introduction to the three models mentioned is
outlined here:
The Health Belief Model was developed in the 1950s
by the U.S. Public Health Service. It is still used as
an assessment tool to understand why persons partici-
pate in programs for the prevention or detection of dis-
eases (e. g. being immunized against the flu). The origi-
nal model encompassed five concepts; self-efficacy was
added for modern applications (Fig. 2). Perceived sus-
ceptibility is defined as the subjective opinion about the
chances of contracting a condition; perceived severi-
ty is the subjective opinion of how serious a condi-
tion and its consequences might be if untreated. Per-

Health Promotion Models,
Figure 2 The Concepts of
the Health Belief Model

ceived benefits means the opinion of the effectiveness of
various available actions in reducing the problem, and
perceived barriers are the potentially negative aspects
of a health action, e. g. side effects or costs. Cues to
action might be an environmental event or a bodily trig-
ger. Self-efficacy is defined as the person’s confidence
in performing a particular behavior successfully (Ban-
dura 1986).
The model’s empirically highest validated concepts are
susceptibility and barriers, mostly used in combination
with concepts of other models (Seibt 2003c).
The � social learning theory, also called Social Cogni-
tive Theory, not only explains how people “learn” and
maintain certain behavioral patterns, but also explicates
factors influencing health behaviors and thereby pro-
vides the basis for intervention strategies for the promo-
tion of behavioral change. Human behavior is explained
in terms of a triadic, dynamic, and reciprocal model, in
which behavior, personal factors (including cognitions),
and environmental influences all interact (Fig. 3).
According to the theory, humans are not only able to
learn from direct experience, but also by observing
others and anticipatorily drawing conclusions for their
own behavioral outcome; this type of vicarious learn-
ing enables them to build outcome expectations through
cognitive processes, to acquire tactile and social skills
through (imitative) training, and, amongst others, to
develop self-efficacy expectations.
Social Learning Theory is widely used since its con-
cepts are easy to operationalize for health promoting
interventions: role models can be used to model pos-
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Health Promotion Models, Figure 3 Scheme of the triadic, recip-
rocal interaction between the three determinants for human behav-
ior according to the Social Learning Theory: Environment, Person, and
Behavior (according to Bandura 1986)

itive outcomes, to correct misconceptions, to demon-
strate self-reward, to reflect mastery, to point out oppor-
tunities, to signal social support, etc. (Seibt 2003d).
The Stages-of-Change-Theory, also called the � trans-
theoretical model (TTM), differentiates phases through
which people, groups, or organizations go when chang-
ing – both for eliminating an old and for adopting a new
behavior or condition. This theory provides a time
dimension for the change process.
The original Stages-of-Change-Theory distinguishes
five phases:
In the first stage – Precontemplation – people have
no awareness of the problem and no intention to take
action; this stage is the most stable one. The second
stage – contemplation – is defined as an intention to
take action some time in the future, conceptualized as
within the next 6 months for most individual problem
behaviors. In this phase, there is recognition of a prob-
lem, and causes, effects, and solutions are reflected.
However, there is no readiness yet to engage in any
changes. In the third stage – preparation – the focus
lies on the solution rather than the problem. There is
an intention and a plan to test the new condition. It
is an ambivalent stage with high awareness, anxiety,
impatience, etc. Often, small changes have already tak-
en place (e. g. a reduction in cigarette consumption per
day). Action is the (fourth) stage in which individuals
overtly modify their behavior or environment in order
to overcome their problems. This phase requires consid-
erable commitment of time and energy. Maintenance is
the (fifth) stage in which people work to prevent relapse
and consolidate the gains. For addictive behaviors, this
stage often extends to an indeterminate period (e. g. for-
mer alcoholism).

A second dimension of the Stage-Theory is the spec-
ification of processes, by which people (or groups or
organizations) move onto the next stages. In short, the
progression through stages one to three involves cogni-
tive, affective, and self-evaluative processes, while for
stages three to five, social support, contracts, rewards,
and environmental control mechanisms are important.
In each stage, people can rush through, stay for long
periods of time, or remain forever.
This theory allows differentiation between target pop-
ulations and intervention methods in a stage-sensible
way (Seibt 2003e). There is almost no public health
problem behavior for which the theory has not yet been
tested and used.

Other Models

There are other models or theories used in health pro-
motion: the � theory of reasoned action, also called
� theory of planned behavior (Seibt 2003f); the Diffu-
sion of Innovation theory (Seibt 2003g); the Commu-
nication-Behavior Change Theory (Seibt 2003h); the
Attribution Theory (Seibt 2003i); � social marketing
(Seibt and Lehmann 2003k), etc. Another group of the-
ories includes those of changes in organizations for
the creation of health-supportive organizational practice
and those for the development of healthy public poli-
cy and community development (for a short description
of those, see Nutbeam and Harris 2004 or Glanz et al.
2002).

Cross-References
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Health Promotion Outcomes

Definition

Health promotion outcomes, as personal characteris-
tics and skills, as well as social norms and actions,
organizational practices and public policies which are
attributable to a health promotion activity, are defined
by WHO. They represent the most immediate results
of health promotion activities and are generally direct-
ed towards changing modifiable determinants of health.
Health literacy, public health policy, and communi-
ty action for health are included as health promotion
outcomes. Health promotion outcomes often produce
a broader range of changes and effects than initially
intended by the program.
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Definition

Setting is the place or social context in which people
engage in daily activities in which environmental, orga-
nizational and personal factors interact to affect health
and well being (WHO 1998).

Basic Characteristics

Settings are places or social conditions in which
humans spend a huge part of their daily lives and which
have a great influence on their health. Typical settings
are work situations, areas of leisure time and schools.
When carrying out interventions it is recognized that
it is necessary to consider the living conditions of indi-
viduals and their settings. With regard to health promot-
ing activities, need to be described and analyzed before
implementing health promotion interventions. As indi-
viduals belong to and are influenced by a variety of
settings, the formulation of the setting approach was
an important step in the development of health promo-
tion activities. Settings can be categorized in various
ways: personal and individual (e. g. health risk relat-
ed lifestyles), regional aspects (cities, regions, islands
and countries), social as well as institutional (family,
kindergartens, schools, associations or communities of
interest).
The setting approach was first put forward as a health
promotion concept in the � Ottawa Charter in 1986 and
it is the basis of the � WHO � healthy cities project;
a long-term development project to place health on the
agenda of cities around the world, and to build a con-
stituency of support for public health at the local level
(WHO 1998).
Numerous and widespread programs and interventions,
mainly initiated by WHO, give credence to the funda-
mental importance of the concept of settings. Exam-
ples of settings include � social networks, � healthy
islands, � health promoting schools, � health promot-
ing workplaces (HPW), healthy cities and healthy vil-
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lages, health promoting prisons, neighborhoods and
� health promoting hospitals.
The WHO initiative “Health 21” confirmed the setting
approach as an important strategy in health promotion
and was continued at the 4th Conference on Health Pro-
motion in Jakarta, held in 1997. Settings were classi-
fied as central concept for strategies and interventions
in social systems and organizations. Their focus was on
organizational networks, not on the health risk behavior
of individuals and their circumstances.
Therefore, the intention of WHO was to support the
idea of settings in � networks. The WHO/EURO ini-
tiative “Networking the networks” and other global
networking activities are examples of these initiatives.
They aim at creating a global alliance for health pro-
motion. The whole concept of inter institutional and
� inter sectoral-collaboration and cooperation through
network building was seriously promoted by WHO
(WHO 1998).
Currently, discussions center not only on the concept
of systems of networks in health promotion but also on
the setting of health promotion networks; the fostering
of networks is regarded as a necessity and long term
prerequisites for health promotion will be established
through network building (Broesskamp–Stone 2002).
Nevertheless, settings, as one part of health promotion
interventions, need to be more specifically identified
if implementations are to be successful. For example,
community, city or workplace are not specific enough
definitions; more particular information is required,
such as which actors (e. g. � target group, decision mak-
er, professions, etc.) define the setting and careful con-
sideration has to be given to the advantages and disad-
vantages their involvement incur. The success or fail-
ure of an intervention in health promotion activities in
settings depends on the careful definition of these set-
tings. This definition must not only describe the level
of involved actors but also consider the addressed prob-
lems which are the target of the health promotion inter-
ventions (Grossmann, Scala 2003).
The advantage of defining settings is that the same inter-
vention can be utilized to reach both actors and tar-
get groups at various levels; health promotion activities
are combined, in a given setting, not only as individual
measures but also as population related measures. Thus,
all the participants of the setting define the potentials for
health in a participative process and develop their own
priorities and produce suggestions for improvement.

Cross-References

� Health Promoting Hospitals
� Health Promoting Schools
� Health Promoting Workplace
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� Healthy Island
� Intersectoral Cooperation
� Networks
� Ottawa Charter
� Social Networks
� Target Group
� WHO

References

Brößkamp-Stone U (2002) Institutionen, Systeme und Strukturen
in der Gesundheitsförderung und Prävention. In: Schwartz
FW, Badura B, Busse R, Leidl R, Raspe H, Siegrist J, Walter
U (eds) Das Public Health Buch. Gesundheit und Gesund-
heitswissenschaften, 2nd edn. Urban & Fischer, München

Grossmann R, Scala K (2003) Setting-Ansatz in der Gesundheits-
förderung. In: BZgA (Bundeszentrale für gesundheitliche
Aufklärung) Leitbegriffe der Gesundheitsförderung – Glos-
sar zu Konzepten, Strategien und Methoden der Gesundheits-
förderung, 4th edn. Fachverlag Peter Sabo, Schwabenheim

World Health Organization (WHO) (1986) Ottawa Charter
for Health Promotion. http://www.euro.who.int/AboutWHO/
Policy/20010827_2. Accessed Mar 2007

World Health Organization (WHO) (1998) Health Promotion
Glossary. Document WHO/HPR/HEP/98.1. World Health
Organisation, Geneva

Health Promotion Theories

� Health Promotion Models

Health Protection

� Health Care

Health Record

Synonyms

Medical record; Patient record; Medical documentation

Definition

Health record refers to all patient records generated
over an individual’s lifetime by all health care providers

http://www.euro.who.int/AboutWHO/Policy/20010827_2
http://www.euro.who.int/AboutWHO/Policy/20010827_2
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the patient was in contact with, and records every time
that health services were used. It comprises the histo-
ries of all disabilities and illnesses, laboratory findings
and results from other diagnostic procedures, and infor-
mation on the therapies applied.

Health-Related Quality of Life (HRQOL)

Definition

In public health and in medicine, the concept of health-
related quality of life refers to a person or group’s per-
ceived physical and mental health over time. Health-
related quality of life is used to measure the effects of
numerous disorders, short- and long-term disabilities,
and diseases in different populations on their patients to
better understand how an illness interferes with a per-
son’s day-to-day life. Health-related quality of life rep-
resents the functional effects of an illness and its con-
sequent therapy upon a patient, as perceived by the
patient.

Cross-References

� Indicator
� Quality of Life

Health Reporting

Definition

Health reporting is performed to follow the trends in
health status of the population over time. Health report-
ing can be done using � health indicators – changes of
the indicator level in a specific period of time; by using
indicator sets – a set of parameters used as a model
to track progress of health goals over time; or by using
health targets – formulated strategies adopted by sever-
al countries.

Health Research

Synonyms

Medical research; Clinical research

Definition

Health research is defined as investigative work under-
taken on a systematic and rigorous basis using quantita-
tive and qualitative methods to generate new knowledge
aimed to impact on human physical, social and psycho-
logical well being.

Health Research and Indigenous Health

MIHAELA SERBULEA

International School of Homeopathy Japan,
Yokohama, Japan
serbulea_m@hotmail.com

Synonyms

Medical research; Clinical research; Medical anthro-
pology

Definition

Medical research encompasses a broad range of activ-
ities within basic and clinical research, all aimed
at improving or maintaining human health. Clinical
research involves research on human participants, while
basic research refers to underpinning research from
areas such as animal studies, psychology, statistics,
economics, physics, chemistry, etc. (http://www.mrc.
ac.uk/index/current-research/current-clinical_research/
current-clinical_research_definition.htm) (UK Medical
Research Council).
Research and indigenous health focuses on two main
areas:
• Research on traditional medical practices
• Research on indigenous populations

Basic Characteristics

Research Methods

Research on Traditional Medical Practices Eth-
nobotanical surveys and phytochemical analysis of pos-
sible active compounds should be done ideally simul-
taneously with a study of the socio-cultural beliefs
and rituals underpining the use of plants in traditional
medicine.
Research on traditional medicine has focused on clin-
ical and experimental medicine. In order to maxi-
mize the contribution of traditional medicine to health

http://www.mrc.ac.uk/index/current-research/current-clinical_research/current-clinical_research_definition.htm
http://www.mrc.ac.uk/index/current-research/current-clinical_research/current-clinical_research_definition.htm
http://www.mrc.ac.uk/index/current-research/current-clinical_research/current-clinical_research_definition.htm
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care globally, cultural, social, political and economi-
cal aspects of traditional medicine should be researched
(Bodeker 2000).
Protocols for clinical trials should be designed accord-
ing to the specificities of the tested substance and the
cultural sensitivities of the peoples who have used the
therapies for generations. Guidelines developed by the
World Health Organization state that if a traditional
medicine is in customary use with no reported side
effects, a fast-track toxicology regime (testing on two
species of animal for a six-week period) with documen-
tation is an adequate basis for starting Phase III clinical
trials.

Research on Indigenous Populations Epidemiolog-
ical research has shown that native populations have
a significantly lower health status than that of the dom-
inant population and that barriers exist to receiving for-
mal health care.

Safety

Roy Chaudhury has offered a model for the clinical
evaluation of herbal medicines which includes toxici-
ty testing of the plant in two species of animal for acute
and sub-acute toxicity, a modified, shorter toxicity test-
ing if the plant has already been used in man or is in
such use now and the administration of the total extract
or combination of plants, if used, in exactly the same
way as it is prepared and used by the population (Roy
Chaudhury 1992).
Claims of curing, especially, life-threatening diseases,
and traditional practices related to pregnancy and
birth have to be evaluated in order to avoid dangers.
For instance,further research is needed to determine
the side-effects of Isihlambezo (herbs taken in some
regions of South Africa during pregnancy for cleansing)
on the pregnant woman, the fetus, the labor process and
the outcome of pregnancy.
Several research projects are focused on studying the
safe side of herbal medicine as well as adverse drug
reactions and adverse reaction of herbal medicine when
used simultaneously with Western medicine.

Government Involvement

Traditional healers in some countries want their gov-
ernments to fund testing of their remedies because they
believe it is the only way these effective medicines

would be recognized as such and become more wide-
ly used.
Some governments have urged traditional healers to
collaborate with scientific researchers to prove the safe-
ty of traditional medical practices, in addition to the
age-old practice in the respective communities.

Funding

Despite the importance, very limited amounts, mostly
from private funds, are allocated for research on tradi-
tional medicines, as compared to research of the most
advanced techniques and pharmaceuticals for diagnosis
and treatment.
Resources should be channeled towards research into
the efficacy and safety of traditional medicines.

Ethics

Most healthcare-related research that has been exter-
nally sponsored in developing countries has not taken
account of traditional medicine. In some circumstances,
the belief systems of traditional healers and biomedical
researchers may be so incompatible that the two groups
will be unwilling or unable to collaborate in research.
Such collaboration is desirable, or even essential, for
research to be successful (The ethics of research related
to health care in developing countries, Nuffield council
on Bioethics).
Many developed countries sponsor healthcare-related
research involving populations and patients in devel-
oping countries. The Human Genome Diversity Project
uses indigenous peoples as subjects for genetic research
raising concerns that they are largely unaware of the
potential impacts of this research on their communities.
Informed consent is taken lightly and short-term health
benefits are being promised to attract participation.
Indigenous peoples have frequently expressed criticism
of Western science for failing to consider their cultur-
al world views and ethical principles when seeking to
find breakthrough information for the advancement of
biotechnology, which is least likely to benefit the popu-
lations from whom the knowledge derived (http://www.
ipcb.org/publications/primers/htmls/ipgg.html).

Conclusion

Research on traditional medical practices from a cul-
turally appropriate perspective and taking into con-

http://www.ipcb.org/publications/primers/htmls/ipgg.html
http://www.ipcb.org/publications/primers/htmls/ipgg.html
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sideration social, political and economical aspects of
indigenous health care as well is needed to vali-
date diagnostic and therapeutic procedures on which
the majority of peoples in the developing world rely.
Indigenous health addresses mainly symptoms of ill-
nesses as well as aspects of palliative care entailing ritu-
als involving the entire community and thus the princi-
ples of testing used for Western medicine do not apply.
The holistic nature of traditional medicine requires
a new paradigm of research, different from the meth-
ods prevalent in biomedicine.
The results of unprejudiced research on indigenous
medicine would promote the integration of the two
approaches into a modern health care system.
The advances in biotechnology and genetics in recent
years has alarmed indigenous peoples as to the effects
on their culture and future and raised concerns about the
ethical treatment of populations which are uneducated
in respect to the methods and purpose of this research.
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Health Risk

Definition

Health risk from the environment comes about by the
daily intake of toxic and carcinogenic chemical sub-
stances through the air, water and food which exceed
recommended guideline values; these values should
guarantee freedom from adverse effects to health over
a life time of consumption.

Health Risk Assessment at Workplace

� Workplace Health Risk Assessment

Health and Safety Measures

Synonyms

Health and safety risk management

Definition

The law requires an employer to assess and manage
health and safety risks. Risk management (� risk man-
agement and communication) involves the employer
looking at the risks that arise in the � workplace, and
then putting sensible health and safety measures in
place to control them.
There are three basic steps in managing the risk from
workplace � hazards:
1. eliminate hazards posed by equipment and work

processes at their source (e. g. redesign the work
process, substitute a safer chemical for a hazardous
chemical, use new equipment);

2. if it is not practical to eliminate hazards, control the
hazard to reduce the risk to workers (e. g. machine
guards, noise enclosures, ventilation to dilute the
concentration of a hazardous substance);

3. if it is not practical to control the hazard, protect
workers from the hazard by using tools such as
administrative controls, safe work procedures, effec-
tive safety training, proper supervision, or personal
protective equipment.

Health Service

Definition

A health service is a permanent system of institutions
aiming to meet the health needs of the population and
to provide health protection for both individuals and the
community.

Health Service Area

Definition

A health service area is a geographic area designat-
ed based on geography, political boundaries, popula-
tion, and health resources, for the effective planning and
development of � health services.

http://www.bmj.com/cgi/content/full/322/7279/164
http://www.bmj.com/cgi/content/full/322/7279/164
http://www.mrc.ac.uk/index/current-research/current-clinical_research/current-clinical_research_definition.htm
http://www.mrc.ac.uk/index/current-research/current-clinical_research/current-clinical_research_definition.htm
http://www.ipcb.org/publications/primers/htmls/ipgg.html
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Health Services Management

� Health Economics in Dentistry

Health Services Research

Synonyms

Routine health care research

Definition

Health services research is a multidisciplinary field of
research that focuses on the study of the provision
of individuals and populations with products and ser-
vices related to health care. Goals are the evaluation
of the effectiveness of health care measures under real-
istic conditions and the impact of influencing factors
(e. g. insurance plans, costs, organization, structures,
health technology, and quality of care). Health services
research complements traditional clinical research. Its
research domains are individuals, families, organiza-
tions, institutions, communities, and populations and
ultimatly their health and well-beeing.

Health Services System

� Health Systems

Health Services System Reforms

� Health Systems Reforms

Health Setting

Synonyms

Living condition; Social system and organization

Definition

The place or social context in which people engage in
daily activities in which environmental, organizational
and personal factors interact to affect health and well-
being. A setting is also where people actively use and

shape the environment and thus create or solve prob-
lems relating to health. Settings can normally be iden-
tified as having physical boundaries, a range of peo-
ple with defined roles, and an organizational structure.
Examples of settings include kindergartens, schools,
work sites, hospitals, villages or cities.
Action to promote health through different settings can
take many different forms, often through some form
of organizational development, including change to the
physical environment, to the organizational structure,
administration and management. Settings can also be
used to promote health by reaching the people who
work in them, or who use them to gain access to ser-
vices, and through the interaction of different settings
with the wider community.

Health Statistics

Definition

Health Statistics contain all relevant statistical informa-
tion of the health status of populations or subgroups.
In all developed health care systems, there are nation-
al health statistic centers identifying health problems,
monitoring trends in health status and health service
delivery of their population and identifying disparities
in health status and the use of health care services by
different subgroups. Health statistics are an important
source of information for public health policies and pro-
grams and support medical research.

Health Status

Definition

The term health status describes the state of health of
an individual, a group or a whole population that is
measured at a particular time according to defined stan-
dards or indicators. The definition of these standards or
indicators necessitates an evaluation of the degree of
the individual’s illness or wellness, basic physical and
mental functionality and quality of life. The individual
health status may be measured by a medical examina-
tion defining the presence or absence of life-threatening
diseases, other diseases and their impact on the quality
of life and risk factors of overall health. It may also be
determined by asking the individual about his or her
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health perceptions. As there is no single standard mea-
surement for the health status of individuals or popu-
lation groups, researches must define their own way of
measuring.

Health Status Indicators

Definition

Indicators of health status are the essence of � health
indicators. They include mortality, morbidity (general
rate and disease specific rates), generic health status,
and composite health status measures. They are most
widely used for comparisons between populations, for
communication within the healthcare system, and for
the coordination of future priorities in health of the
community.

Health Strategy

Synonyms

Health action plan

Definition

Health strategy is defined as an elaborate and systemat-
ic plan of action in the organization of health care.

Health Subsidies

Synonyms

Subsidy; Voucher

Definition

A grant provided to individuals, organizations or insti-
tutions to purchase a restricted set of health-related
goods and services. Consumer-side subsidies place pur-
chasing choice in the hands of individual health care
users, while producer-side subsidies support organiza-
tional or institutional provision of particular goods or
services. These subsidies are primary granted by gov-
ernment or philanthropic foundations for the primary
purpose of promoting a goal considered beneficial to
the public welfare.

Health Surveillance

Synonyms

Medical surveillance

Definition

Health surveillance is the ongoing observation of the
health status of the population and the factors that may
affect it.
Health surveillance refers to the systematic collection,
analysis, and interpretation of health data that has a sig-
nificant impact on health, which is then used to drive
decisions about health policy and health education.
Health surveillance in occupational health refers to the
application of medical tests and procedures to individu-
al workers who may be at risk for occupational or work-
related morbidity, to determine whether an occupation-
al or work-related disorder may be present. A medi-
cal surveillance, also, applies tests and procedures on
a group of workers with common exposures for the pur-
pose of identifying individuals who may have occupa-
tional or work-related illnesses and for the purpose of
detecting patterns of illness which may be produced
by occupational exposures among the program partic-
ipants. Medical surveillance represents the first step in
ascertaining the presence of a work-related problem.
Occupational health surveillance entails the systematic
monitoring of health events and exposures in working
populations in order to prevent and control occupation-
al hazards and their associated diseases and injuries.
The purposes of occupational health surveillance is to
identify the incidence and prevalence of known occu-
pational and work-related diseases and injuries, and to
find and evaluate other individuals from the same work-
places who may be at risk of similar disease and injury.
Occupational health surveillance is an important means
of discovering new associations between occupational
agents and accompanying diseases.

Health System in Dentistry

DAVID KLINGENBERGER

Institute of German Dentists, Cologne, Germany
d.klingenberger@idz-koeln.de
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Synonyms

Oral health care system; Oral health care services; Den-
tal care delivery system

Definition

The health system can be described on a fairly gener-
al level as the “totality of organized social action in
response to the occurrence of disease and disability
and for averting risks to health” (Schwartz and Busse
2003). Although this definition is broad and likely to
meet with a wide measure of acceptance, it is not very
useful for operational purposes. A narrower and there-
fore more practical definition subsumes within the con-
cept of the health system “all institutions and activities
directed towards the provision and funding of health
benefits to the population” (Hajen et al. 2000). In this
less wide-ranging sense, the term “health care system”
is also used. The “oral health system” can be defined in
functional terms as “the combination of organizations,
flows of finance, workforce training and structure, laws,
regulations and accepted practice which are aimed at
improving the oral health of individuals and communi-
ties” (Anderson et al. 1998).

History

Health systems have existed ever since people first
attempted to protect their health and to treat diseases.
Organized health systems in the modern sense, howev-
er, are an institution of the last hundred or so years and
universal cover is predominantly confined to industri-
alized countries. In Germany the process of develop-
ment towards an organized health system began in the
second half of the nineteenth century (Tiemann et al.
2003). Nowadays, owing to its quantitative significance
the health system is already commonly described as an
“industry”. Total health spending in Germany in 2005
amounted to 239 billion euro, or 10.7% of gross domes-
tic product. Oral health care is estimated to account for
about 1% of GDP.

Basic Characteristics

A “system” is generally understood to mean the totali-
ty of interconnected elements that influence each other
and are organized for a specific purpose. The system of
oral health care thus involves the interaction between
dentists and patients, health insurance funds, associa-

tions of statutory health insurance dentists, associations
of health insurance funds, professional dental organi-
zations, associations and societies, the dental technol-
ogy industry, health ministries and other government
institutions, as well as other bodies. The objectives of
the system are enshrined, for example, in the German
Dental Association’s “Oral Health Goals”, which are in
turn based on the World Health Organization’s “Global
Goals for Oral Health 2020”:
1. Promotion of oral health and reduction of the effects

of dental, oral and maxillofacial pathology on gen-
eral health and on psychosocial development, with
particular reference to at-risk groups.

2. Reduction of the effects of dental, oral and maxillo-
facial pathology on general health at both individual
and population level by early diagnosis, prevention
and efficient treatment of oral disease.

Given appropriate operationalization of the specified
aims, for instance on the basis of the � DMFT value
for caries or the Community Periodontal Index (� CPI)
for periodontal status, attainment of the system objec-
tives can be assessed empirically by ancillary evaluative
research.
Analysis reveals that the oral health system can be bro-
ken down into three components, of which the third is
assignable to the individual sector (see Fig. 1). They
are:
1. The oral health care system proper (the medical sys-

tem).
2. The social, political and economic background to the

oral health care system (health policy).
3. Patients’ individual capabilities and attitude patterns

(which are subject to influence by the oral health
care system and the socioeconomic background)
(health behavior of the general population).

Compared with the health system as a whole, the oral
health system exhibits certain particularities: “Most
oral care is provided as an outpatient service, and hospi-
tal oral health care is very limited. Among the reasons
suggested for this are: (a) the elective nature of most
dental treatment; (b) the highly individualistic nature of
solo dental practice; (c) the relatively restricted use of
dental auxiliaries; (d) the chronic rather than life-threat-
ening nature of most dental diseases; (e) the minimal
interest in and development of hospital-centered treat-
ment in general dentistry; and (f) the relatively slow
advances in oral health sciences compared to medicine”
(Holst et al. 2002).
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Health System in Dentistry, Figure 1 Oral health system. Source: Chen et al. 1997

Comparative Oral Health Systems Research

The comparative analysis of health systems is con-
cerned with the extent to which indications for the
design of a health system can be derived from a compar-
ison of differently structured health systems and from
evaluation of experience gained in other countries. For
the specific field of oral health care, the Manual of Den-
tal Practice published by the Liaison Committee of the
Dental Associations of the European Union (Kravitz
and Treasure 2004) constitutes a good general survey
of the various national oral health systems.
National differences in the design of oral health systems
are largely attributable to the historical and cultural par-
ticularities of the countries concerned. Both the struc-
ture and organization of the system of oral health care
and the level of benefits provided depend on a state’s
specific “� sociopolitical culture”. The transferability
of system elements between countries is consequently
very limited. The outline of European health systems
given in Table 1 reveals a number of common features
that allow the systems to be assigned to just a few class-
es or “models” (Anderson et al. 1998; Holst et al. 2002;
Klingenberger 2006).
As a rule, these models are not applied in pure form;
that is to say, a given national health system may per-
fectly well include individual features of a different

model and thereby assume a hybrid configuration. The
Semashko model of the central and eastern European
countries has developed in the direction of the Bis-
marck model since the “fall of the iron curtain” in 1989.
Since all national health systems are faced with similar
economic and demographic challenges and a concert-
ed European health policy is proposed for the medium
term (under the “Open Method of Coordination”), it is
generally assumed that there will be a “� convergence
of systems” – i. e. that the various models will devel-
op in the direction of a “mixed system”. The mixing
of systems is already far advanced in some European
states (the countries shown in parentheses in Table 1).

Measuring Health System Performance

An important aspect of comparative health systems
research is international comparison of the performance
of health systems – that is, the extent to which health
goals (including oral health goals) are achieved and the
resources required for this purpose. Anyone wishing to
compare the performance of health systems faces two
problems. First, generally accepted criteria for assess-
ment must be identified (the assessment problem), and,
second, the effect of the health system on the perfor-
mance of other factors must be isolated (the problem
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Health System in Dentistry, Table 1 Delivery models

Bismarck model (government-regulated social insurance system)

• Oral health care is mainly financed through compulsory social insurance, with the option of voluntary
private insurance

• Contributions from employees and employers, usually as a fixed percentage of earned income;
these contributions are pooled and disbursed by independent sickness funds

• Provision relies mainly on private dental practitioners
• Benefits cover most restorative dental care
• There are also private insurance schemes in which patients pay their dentist directly and are reimbursed

from the insurance company
• Cost-sharing generally consists of the consumer’s payment of a fixed percentage of expensive porcelain

or gold restorations and fixed prostheses

Countries: Austria,
Belgium, France,
Germany,
Luxembourg,
Netherlands,
(Switzerland)

Beveridge model (government-organized and tax-financed national health system)

• Financing of oral health care used to be predominantly provided out of general and/or specific taxation,
collected by central or regional government

• Oral health care services are traditionally provided by publicly owned and managed institutions
• Price and treatment profile regulation
• Universal access to oral health care, but usually with defined levels of patient co-payments for treatment
• Small but rising market share of voluntary insurance schemes

Countries: Denmark,
Finland, Sweden,
United Kingdom,
(Norway), (Portugal),
(Spain), (Italy),
(Greece), (Ireland),
(Iceland)

Semashko model (mixed system of Bismarck [financing] and Beveridge [provision])

• Oral health care is mainly financed by compulsory social insurance
• Comprehensive oral health care is provided free of charge to the whole population
• Dentists are salaried public employees who operated from local or company-based polyclinics or hospital

dental departments
• Oral health facilities are publicly owned and the distribution of personnel, clinics, treatment and materials

is planned
• A small proportion of expensive services – mainly prosthetic services – is covered by patient-co-payment
• Some private practice exists in several CEE countries, entirely paid for by patients on a fee-for-service basis

Countries:
Central and eastern
European countries
(CEE)

of attribution) (Hajen et al. 2000). To permit the com-
parison of different health systems, the World Health
Organization has developed an “overall health system
performance” index, which takes account of the follow-
ing five criteria of the performance of a health system
(World Health Organization 2000):
• level of health (life expectancy)
• openness of the health system (accessibility)
• fairness of funding (distribution of burdens) and

access to services (equity)
• status of medical care
• satisfaction of the population with the health sys-

tem and individual satisfaction with one’s state of
health.

However, the World Health Organization’s methodolo-
gy has been criticized as unscientific. All multidimen-
sional analyses are at risk of not comparing like with
like – i. e. of failing to solve the assessment problem
mentioned above. Statements about the performance of
health systems should thus concentrate preferentially

on detailed analysis of individual fields of care. A good
example from the oral health care sector is the Euro-Z
project, an empirical comparison of the prices of dental
treatments in seven European countries (Kaufhold et al.
2001) � (oral) health system performance.

Conclusion

The analysis of health systems is subject to a num-
ber of methodological problems, in consequence of
which caution must be exercised in interpretation of the
results. Yet health systems analysis can offer important
early indications of feasible approaches to reform and
of emerging trends. In the specific field of dentistry,
a trend is becoming apparent, regardless of the partic-
ular system applied, for the proportion of expenditure
accounted for by public funding to be reduced and for
relatively more reliance to be placed on private � mod-
els of finance. In the future, too, a greater role will be
played by private service provision in the field of oral
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health care. An early steering of health policy along
lines based on the results of health systems analysis is
desirable.

Cross-References

� Convergence of Systems
� CPI (Community Periodontal Index)
� DMFT-Index
� Models of Finance
� Oral Health Behavior
� (Oral) Health System Performance
� Sociopolitical Culture
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Health System Forms

Synonyms

Similar trends of health care systems reform

Definition

The basis of convergence theory is the hypothesis
that industrial states with different forms of organiza-
tion face comparable challenges and must accordingly
develop similar solutions. The pressure of comparable
problems, it is held, gives rise to similar requirements
of adaptation and thereby results in an approximation
of institutional, political and economic structures and
strategies. A comparative study of health policies in
the OECD member states concluded that “the most
remarkable feature of the health care systems reform
is the degree of emerging convergence”. Transnation-
al problems and trends in health care can be attributed
to, for example, economic causes (mass unemployment
or globalization), technical factors (innovative medi-
cal technology and consequent new treatment meth-
ods) and issues of population structure (demography
and epidemiology).

Health System Indicators

Definition

Indicators of the performance of � health systems are
defined by effectiveness, appropriateness, efficiency,
responsiveness, accessibility, safety, continuity, capa-
bility, and sustainability. Health system characteristics
include the extent to which the system delivers good
quality health actions to improve the health of the pop-
ulation. This is the most general term for health indica-
tors, including indicators of health care provision, uti-
lization, health care financing, and health policy.
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Synonyms

Health care systems; Health services system

Definition

Health systems are usually characterized according to
the predominant source of health care finance. With
the notable exception of the health care system Unit-
ed States (US) – which is a mixed system – one pre-
dominant source of financing can be identified in most
Organisation for Economic Co-operation and Develop-
ment (OECD) countries, which is either taxes or social
health insurance premiums.

Basic Characteristics

Typology of Health Care Systems

A typology of health care systems is necessarily rather
crude, since divergent approaches towards the design
of health care systems lead to diverging institutional
arrangements. However, probably the most widespread
approach for grouping health systems is by predomi-
nant mode of health care financing. Figure 1 illustrates
the fact that no health care system is financed from one
source only. However, with the notable exception of the
US and maybe Switzerland, one predominant mode of
financing can be identified. Countries such as Canada,
Norway, Sweden, Finland, Australia, Italy, Spain, and

Health Systems, Figure 1 Health care
expenditure and source of financing in
selected OECD countries 2004, Source:
OECD Health Data October 2006

the United Kingdom (UK) are predominantly financed
out of taxes. Other health care systems such as those in
France, Austria, Germany, the Netherlands, and Japan
are financed primarily by social health insurance pre-
miums.

Social Health Insurance Systems

The common feature of � social health insurance sys-
tems is the fact that health care financing is admin-
istered by social health insurers at arm’s length from
government. In contrast to taxes, the premium income
of social health insurers is earmarked for health care
financing. As a consequence, social health insurance
systems are less prone to under-funding than tax-funded
health care systems – the Netherlands being an impor-
tant exception (Brouwer et al. 2003). On the other hand,
social health insurance financing may act as a drain on
employment if premiums are linked directly or indirect-
ly to labor costs (� labor market).
One important difference between social health insur-
ance systems is whether health insurers are competing
or not. In Austria and France, consumers are not able
to choose between social health insurers; in contrast,
there is considerable consumer choice in Germany,
the Netherlands, and Switzerland (� health systems
reforms, � competition, health care). Moreover, social
health insurance premiums are not the only source of
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health care financing in these countries. As a conse-
quence, countries with social health insurance systems
differ in the importance of secondary sources of financ-
ing. Except for Japan, private health insurance premi-
ums are an important source of secondary health care
financing in these countries. Only in Germany is private
health insurance an alternative (� alternative private
health insurance) to social health insurance – at least
for part of the population (Wasem et al. 2004). This was
also true for the Netherlands until 2005; however, social
health insurance and alternative private health insurance
were merged into one unified health insurance system
in 2006 (Schut and van de Ven 2005).
Supplementary private health insurance is most impor-
tant quantitatively in France (Turquet 2004; Wasem et
al. 2004). Out-of-pocket payments are the biggest sec-
ondary source of health care financing in Switzerland.
In fact, Switzerland is on the verge of becoming a mixed
system, since tax-financing is also an important source
of secondary health care financing.

Tax-Financed National Health Systems

In contrast to countries with social health insurance sys-
tems, health care financing in tax-financed countries is
administered by governmental institutions. Health care
is financed not by earmarked social health insurance
premiums. Instead, it is usually financed out of general
tax revenue. This means that health care has to com-
pete with other items such as education and defense,
which also have to be financed out of general tax rev-
enue. As a consequence, rising health care expenditures
may crowd out other public expenditures. Converse-
ly, under-funding of health systems may occur if oth-
er spending items crowd out rising health care expen-
ditures. Under-finding is therefore an important rea-
son for long waiting times, which are a major prob-
lem in Canada and the UK (Hurst, Siciliani 2003; Oliv-

Health Systems, Table 1 Waiting times among sicker adults in four
countries in 2005

CAN UK US GER

Wait for specialist appointment
(more than 4 weeks)

57% 60% 23% 22%

Wait for elective surgery
(more than 4 months)

33% 41% 8% 6%

Source: Schoen et al. 2005

er 2005). Table 1 shows that waiting times for special-
ist appointments and elective surgery are considerably
higher in Canada and the UK than in the US and Ger-
many. On the other hand, access problems due to cost
are less prevalent in Canada and the UK than in the US
and Germany.

Mixed Systems

The US health system is often characterized as a sys-
tem that is financed predominantly by private sources
of finance. � Private health insurance, co-payments,
and charities indeed cover approximately 55 percent of
health care expenditures in the US, which was equiv-
alent to 3,375 US$ per capita in 2004. This amount
exceeds total health care expenditures per capita in all
other countries except Switzerland and Norway. How-
ever, another 2,727 US$ per capita are covered by pub-
lic sources (taxes, social health insurance premiums)
to finance public schemes for the poor and the elder-
ly. This amount exceeds public spending on health care
per capita in any other country except Norway (Wool-
handler, Himmelstein 2002). As a consequence, the US
health system is also characterized as a mixed system.
Although total health care expenditure per capita in the
US is much higher than in any other country, only part
of the population is covered by either private health
insurance or public schemes. About 18 percent of the
non-elderly population (over 46 million individuals) is
uninsured (The Kaiser Commission on Medicaid and

Health Systems, Table 2 Access problems due to cost among sicker
adults in four countries in 2005

CAN UK US GER

More than 1000 US$
out-of-pocket expenses for
medical bills in the past year

14% 4% 34% 8%

More than 100 US$
out-of-pocket expenses
for prescription drugs

16% 3% 30% 5%

Did not fill a prescription 20% 8% 40% 14%

Did not visit a doctor when sick 7% 4% 34% 15%

Did not get recommended test
or follow-up

12% 5% 33% 14%

Reported any access problem
due to cost

26% 13% 51% 28%

Source: Schoen et al. 2005
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the Uninsured 2006). As a consequence, � risk solidar-
ity in the US is low and financial barriers to the access
of health care services are high (see Table 2).

Cross-References

� Competition, Health Care
� Health Systems Reforms
� Labor Market
� Private Health Insurance
� Publicly-Financed Health Systems
� Risk Solidarity
� Social Health Insurance
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Synonyms

Health care system reforms; Health services system
reforms

Definition

A number of health system reforms have been excep-
tionally important during recent years. First, a com-
prehensive health insurance reform has led to the
abolishment of alternative private health insurance in
the Netherlands. As a consequence, Germany is the
only remaining Organization for Economic Co-opera-
tion and Development (OECD) country where social
health insurance and alternative private health insurance
continue to co-exist. Second, the establishment of the
National Institute for Clinical Excellence in the United
Kingdom set a trend for assessing the cost-effectiveness
of health care services, which has also been taken up by
other countries. Finally, the health insurance reform in
Massachusetts may lead to the introduction of univer-
sal health insurance in other states of the United States
(US) as well.

Basic Characteristics

This essay follows the typology that has been applied in
the essay on � health systems. For each type of health
system, one country where major health system reforms
have taken place has been selected.

Reforms in Social Health Insurance Systems:
The Netherlands

At the beginning of the year 2006, the Dutch govern-
ment introduced a fundamental reform of the Dutch
health system. The aim of this reform was to improve
the quality and efficiency of the health system by intro-
ducing a uniform health insurance system and intensi-
fying � regulated competition between health insurers
(Schut and van de Ven 2005; Greß et al. 2007). The
rather arbitrary separation between social health insur-
ance and private health insurance of the past has been
abolished. This is a major achievement, since policy
makers in the Netherlands have been trying to intro-
duce an universal health insurance system since the ear-
ly 1990s (Schut and van de Ven 2005).
Although the new health insurance scheme is executed
by private carriers, regulation of the system is essential-
ly social (Paolucci et al. 2006). All health insurers are

http://www.kff.org/uninsured/upload/7451-021.pdf
http://www.kff.org/uninsured/upload/7451-021.pdf
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obliged to accept all applicants, premium rate restric-
tions do not allow � risk-rated premiums, and insurers
are compensated by a health-based � risk adjustment
system. The new health insurance scheme is compulso-
ry for all inhabitants of the Netherlands.
As a result of the reform, the health insurance mar-
ket in the Netherlands has changed dramatically. Price
competition between health insurers has become very
fierce and consumer mobility has increased dramatical-
ly. While consumer mobility was dormant before the
reform, consumers started actively comparing prices
and options after introduction of the reform. While the
short-term effects of the reform seem to be in line
with the intentions of policy makers, it remains to be
seen whether the same is true for the long-term conse-
quences of the reform. One key aim of reform was that
the new system would lead to a more efficient provi-
sion of health care services. However, so far, competi-
tion between health insurers is based primarily on price.
As a consequence, the quality of health care services is
not yet an important means for health insurers to attract
consumers (� competition, health care).
From a comparative perspective, the Dutch reform is
a rather fascinating example of cross-country poli-
cy learning. Some key features of the Dutch reform,
such as the introduction of a universal health insur-
ance system, mandatory coverage for the entire popu-
lation, tax-financed premium subsidies for low-income
consumers, and voluntary � deductibles, can also be
found in the Swiss health insurance system. What is
more, shortly after the introduction of the reform in
the Netherlands, policy makers in Germany became
very interested in the design of the new Dutch sys-
tem. As a result, some key features of the health care
reform of 2007 in Germany look strikingly similar to
the Dutch system. However, one very important differ-
ence between the system in Germany and those in the
Netherlands and Switzerland remains: the rather arbi-
trary separation between social health insurance and
private health insurance in Germany.

Reforms in Tax-Financed National Health Systems:
United Kingdom

Towards the end of the 1990s, “� postcode prescribing”
had become a key issue for the tax-financed Nation-
al Health Service. Examples where access to certain
treatments and services differed between health author-

ities were frequent, and controversies had emerged over
access to a wide range of treatments. As a consequence,
the � National Institute for Health and Clinical Excel-
lence (NICE) was established in April 1999.
NICE is supposed to provide guidance on the use of
health services to the National Health Service. The
guidance is based on appraisals of pharmaceuticals,
medical devices, diagnostic techniques, and surgical
procedures, as well as preventive services (Department
of Health 1998). Appraisals result in recommendations
for the use of health care services within the NHS that
are binding for regional health authorities. If providers
intend to use a service recommended by NICE, region-
al health authorities have to finance this use. NICE is
supposed to consider not only the clinical effective-
ness of services, but – given scarce resources – also
the relationship between effectiveness and associated
costs (Devlin and Parkin 2004; Greß et al. 2005). In this
respect, NICE has been the pioneer of a development
which has become imperative in many other countries
as well – no matter if these countries are predominantly
financed by taxes or by social health insurance premi-
ums (Greß et al. 2007).

Reforms in Mixed Systems: United States

Health insurance coverage in the mixed US health
financing system is not mandatory. As a consequence,
almost 20 percent of the non-elderly population in the
US is uninsured (� health systems). So far, any effort
to introduce universal coverage in the US on a nation-
al level or even on a state level has been unsuccessful.
However, in April 2006, Massachusetts enacted legis-
lation that is supposed to provide universal coverage to
state residents (Haislmaier and Owcharenko 2006). The
Massachusetts Health Care Reform Plan requires all
adults in the state to purchase health insurance. More-
over, employers are required to provide health insur-
ance coverage to their employees or a pay a fine. Indi-
viduals receive government-funded subsidies in order
to be able to buy health insurance. By May 2007,
more than 100,000 previously uninsured individuals
had gained coverage because of the reform. As a con-
sequence, the Massachusetts plan has generated a great
deal of interest on the national and state level and has
ignited a broader debate about the feasibility of the
introduction of universal coverage (Kaiser Commission
on Medicaid and the Uninsured 2007).
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Health Targets

Synonyms

Health goals

Definition

Health targets are based on outcomes and processes.
They can be quantitative, such as immunization rates, or
qualitative, such as the introduction of national health
care programs and initiatives. While not a require-
ment, health targets should ideally be specific, measur-

able, accurate, realistic and time-bound (“SMART”),
to enable better monitoring and management towards
achieving those targets. Health targets facilitate the
achievement of health policy and therefore represent
a commitment of a system or legislative body to achieve
specific pre-defined outcomes over a pre-defined period
of time (� health outcomes). As they set priorities, they
can be used to create high levels of commitment and
they are the basis for follow-up activities and evalua-
tion. Health targets can be applied nationally, interna-
tionally, or within systems on sub-national levels, such
as public health care systems.
Numerous governments in the Member States of the
WHO European Region and in OECD countries utilize
health targets as an instrument and guidance for policy
formulation and implementation.
Health targets are defined as follows in the WHO Health
promotion glossary:

They define the concrete steps which may be taken
towards the achievement of health goals and it means
a change in the health status of a population that can
be reasonably expected within a defined time peri-
od. Setting targets also provides one approach to the
assessment of progress in relation to a defined health
policy or program by defining a benchmark against
which progress can be measured. The implementation
of health targets requires the existence of a relevant
health indicator and information on the distribution of
that indicator within a population of interest. It also
requires an estimate of current and likely future trends
in relation to change in the distribution of the indicator,
and an understanding of the potential to change the dis-
tribution of the indicator in the population of interest.

(WHO 1998)
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Health Technology

Definition

Health technology includes a wide range of proce-
dures, devices and equipment applied to the mainte-
nance, restoration, and promotion of health. The tech-
nology comprises interventions at any stage of health
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care, including primary prevention, early detection of
disease and risk factors, diagnosis, treatment, rehabili-
tation, and palliative care.

Health Technology Assessment (HTA)
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Abteilung Ärzte/Apotheken, AOK Sachsen,
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Introduction

Health Systems have developed differently and with
varying degrees of complexity throughout the twenti-
eth century. They share a common reason for their exis-
tence; that is the improvement of health for the entire
population. Unfortunately, they share another charac-
teristic: available resources are limited, and deliver-
ing health services therefore involves making necessary
decisions. As a result, decision-makers need informa-
tion about the available options and their potential con-
sequences. It is now apparent that many interventions
once thought to be advantageous have, in the light of
closer evaluation, turned out to be at best of no ben-
efit, or at worst, harmful to the individual and coun-
terproductive to the system. This recognition has led
to the concept of “evidence based medicine” (EBM),
which argues that the information used by policy-
makers to make decisions should be based on rigor-
ous research to the fullest extent possible (Ham et al.
1995). Sackett defined � evidence based medicine as
“the conscientious, explicit and judicious use of cur-
rent best evidence in making decisions about the care
of individual patients”. However, Sackett recognized
that “there is some fear that evidence-based medicine
will be hijacked by purchasers and managers to cut the
costs of health care” (Sackett et al. 1996). As a con-
sequence, he changed his definition four years later to
define evidence based medicine as the integration of
the best research evidence with clinical expertise and
patient values.
EBM primarily affects medical (and health care) prac-
tice and focuses mainly on the individual level, whereas
Health Technology Assessment (HTA) aims to influ-
ence health policy and focuses on the population. In
other words, HTA offers a way of evaluating actual or

potential health interventions, and helps to ensure that
the limited resources available are well spent. Health
care systems worldwide are under increasing pressure,
and such pressure does not seem likely to diminish in
the near future. Critical health � policy analysis and
HTA are needed more than ever in order to assist poli-
cy-makers in making difficult decisions and choices.

Definition

HTA has been defined as “a form of policy research that
systematically examines the short- and long-term con-
sequences, in terms of health and resource use, of the
application of a health technology, a set of related tech-
nologies or a technology related issue” (Henshall et al.
1997). Given the broad context of HTA, it is not defined
by a set of methods, but by its intention.
The aim of a HTA report is to support decision-making
in the health sector by systematically assessing medical,
economic, social, and ethical aspects of health. HTA is
also a form of policy analysis. By nature, HTA is a mul-
tidisciplinary activity, which systematically evaluates
the effects of a technology on health, on the availabili-
ty and distribution of resources, and on other aspects of
health system performance such as equity and respon-
siveness (European Observatory on Health Systems and
Policies). In order to achieve the goal of supporting
decision making, two preconditions have to be fulfilled:
the reports have to meet explicit qualitative standards
and they need to have an actual impact on the decision-
making process in its context.

History

The term “technology assessment” was first used by the
Subcommittee on Science, Research and Development
of the House Science and Astronautics Committee of
the US Congress in 1965. After a long process, the Sub-
committee defined technology assessment as “a com-
prehensive form of policy research that examines the
short- and long-term social consequences (e. g. soci-
etal, economic, ethical, legal) of the application or use
of technology”. Later, beginning with reports from the
Office of Technology Assessment (1976), this general
definition was applied to the health field as well. HTA
began to develop in Europe in the early 1970s, with
studies of expensive medical devices in several Euro-
pean countries, notably Sweden. The Swedish Plan-
ning and Rationalization Institute (SPRI) began stud-
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ies of the then-new computed tomography (CT) scanner
in 1972, and then developed a series of studies of the
implications of health technology. By the mid-1980s,
other European countries had begun to carry out such
studies and to use the term “health technology assess-
ment” to describe their work.

Policy Analysis, Policy Orientation and Context of HTA

HTA has been compared to a bridge between the world
of research and the world of decision-making (Bat-
tista 1996). This bridge is intended to allow the trans-
fer of knowledge produced in scientific research to
the decision-making process. In order to achieve this,
HTA is dedicated to the work of collecting and analyz-
ing evidence from research in a systematic and repro-
ducible way, as well as making it accessible and usable
for decision-making purposes, normally by assessment
reports (� policy analysis). HTA shares these principles
with EBM and clinical practice guidelines (CPG) and,
together with them, enables a body of best practice ini-
tiatives to be built (Perleth et al. 2001).
Assessments can be conducted on, for example, invest-
ment decisions (purchasing new equipment), or shap-
ing of the benefit catalog (reimbursement of new ser-
vices), as well as decisions concerning the organization
of service provision (inpatient vs. outpatient services).
For the purposes of HTA, the decision-maker’s need
for information is termed the policy question. Intensive
cooperation between policy-makers and researchers is
needed in order to clarify the underlying policy ques-
tion and tailor the assessment to the decision-mak-
er’s information needs. The quality of this interaction
is one of the main determinants of the value of evi-
dence for policy-making (Innvaer et al. 2002). Unfor-
tunately, this cooperation is inadequately established in
many countries. Therefore, HTA exists alongside poli-
cy decisions and is insufficiently recognized by politi-
cians and health care managers. It is crucial to explain
the context of a HTA clearly, so that readers can bet-
ter assess whether the report is relevant to their own
problems. The context-embedded approach of HTA is
a key advantage of these assessments because EBM is
mainly focused on randomized controlled clinical trials,
and the transferability of such results into policy deci-
sions is questionable. In order to give an evidence-based
solution to the problems addressed in the policy ques-
tion, the researchers have to define the policy question

in terms of safety, efficacy, and effectiveness, and psy-
chological, social, ethical, organizational, professional,
and economic aspects. These questions determine how
the rest of the assessment will be conducted, the aspects
that will be evaluated, and those that will not, as well
as the profundity of the research regarding each of the
aspects mentioned.
In each country, the adoption and use of health technol-
ogy is influenced by many factors, including the percep-
tion and experience of health and disease, the cultural
responses to technology, the nature of the medical pro-
fession in the particular country, industrial information
and promotion, and the financial and regulatory system
(� HTA, context of).

Aspects of HTA

Technology assessment is carried out by a multidisci-
plinary group because it requires wider expertise than
any individual or single disciplinary group could be
expected to have. It identifies the groups that will be
affected by the proposed technology (the “parties at
interest”) and evaluates the impact of the technology on
each party.
A thorough assessment requires attention to differ-
ent aspects of health technology and health technolo-
gy assessment. Such aspects include dimensions (i. e.
safety, efficacy, or effectiveness), functions (i. e. using,
doing, and supporting HTA), focus (i. e. treatment or
prevention), and type of technology (i. e. drug, medical
procedure, or preventive program), as well as types of
healthcare provider (i. e. inpatient and outpatient), and
decision level (� HTA, aspects of). A scheme of all of
these aspects can provide a method for evaluation and
further development of the HTA; identifying gaps in
coverage and suggesting improvements for the future.
A relatively new field where HTA is being used is
to assess patient safety technologies (� patient safety
HTA). Regardless of widespread investment in patient
safety technologies, especially in the UK but also in the
US and elsewhere, little HTA has been done to estab-
lish the effectiveness of these technologies. The HTA
and patient safety literature suggests there are four cat-
egories of assessment of patient safety technologies:
HTA for existing safety technologies, for underutilized
safety technologies, for emerging safety technologies,
and for safety aspects of technologies with a non-safety
primary purpose.
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HTA Methodology

After consensus on the research questions has been
reached, the task of the HTA is to retrieve, analyze, and
synthesize the available evidence, and to prepare it in
a way that is useful for decision-makers or politicians
(� HTA, methodology). The researchers try to identify
and collect the best available evidence that is suitable to
give valid answers to the different aspects of the policy
question. They then summarize this evidence. In some
cases, it could be appropriate to provide recommenda-
tions for policy-making, or at least to outline resulting
policy options.
A technical assessment of a pharmaceutical or medical
device carried out by a program as a part of a regula-
tory decision can be called a HTA. Similarly, an ethi-
cal analysis concerning gene therapy, that is performed
to clarify the implications of the therapy before decid-
ing whether to provide it, can be considered a HTA.
The most frequent activity in HTA is a synthesis or
systematic review of available information, in particu-
lar on efficacy and cost-effectiveness, in order to assist
different types of policy decisions. A prospective ran-
domized clinical trial or prospective cost-effectiveness
study done for policy reasons, as in the Netherlands or
the UK, is also a technology assessment. On the other
hand, clinical research or even clinical trials done solely
for increasing scientific knowledge are not technology
assessments.
Given the wide scope of HTA, it is not considered a dis-
cipline or a field; it is a systematic inter-disciplinary
process based on scientific evidence and other types
of information. It involves physicians, other clinicians,
economists, social scientists, public health, and health
service researchers, as well as ethicists. Additionally,
the public and its representatives are more and more
involved in HTA.

Role of Evidence

In the last decade, pressure to base decisions on evi-
dence has been extended to other areas of health care,
such as public health interventions and health care pol-
icy-making. In this context, evidence is understood as
the product of systematic observation or experiment.
The evidence-based approach relies mainly on research,
that is, following a pre-established plan to systematical-
ly collect and rigorously analyze data. Evidence is the
result of a search for practical, useful knowledge (Banta

2003). Additionally, the definition of � evidence based
medicine introduces the concept of best available evi-
dence, which implies a “hierarchy of evidence”. Since
the evidence normally comes from research, it is impor-
tant to consider the hierarchy of research designs as
well as the quality of research execution. Some research
studies are considered to be better than others; there-
fore, evidence from good research is generally con-
sidered better than evidence resulting from research
of a lesser standard. HTA often assesses the poten-
tial effects of an intervention on health outcomes. In
the evaluation of these effects, evidence from experi-
ments is, in principle, superior to evidence from non-
experimental observations. Furthermore, among exper-
iments, some study designs are considered better than
others, in consequence ranking higher in the hierar-
chy of research designs (Fig. 1: Hierarchy of research
designs for evidence-based medicine). The rationale for
a hierarchy of research designs is associated with the
concept of EBM and involves considerations of validity,
particularly internal validity. Internal validity is a form
of experimental validity. An experiment is said to pos-
sess internal validity if it properly demonstrates a causal
relation between two variables. Internal validity tells us
how likely it is that an observed effect of an interven-
tion is in fact attributable to that intervention. On the
other hand, a study that readily allows its findings to be
generalized to the population at large has high external
validity, but not necessarily high internal validity. The
extent to which the information provided by a study has
clinical or policy relevance (the external validity) has
also been defined as the “non-methodological quality”
of the evidence (Lohr and Carey 1999). The more inter-
nal validity a research design has (the higher it is in
the hierarchy of evidence), the more likely it is that the
observed effect is truly attributable to the intervention.
Further down in the hierarchy, the possibility increases
that the findings from the study will be misleading. The
design highest in the hierarchy is the randomized con-
trolled (clinical) trial (RCT). However, a major problem
of the gold standard study design for EBM, the RCT, is
the poor external validity of the findings. Unfortunate-
ly, the external validity of RCTs is normally reduced
as the participants and intervention delivery may not
be truly representative of the population to whom the
results should be applied later on. This can happen for
a number of reasons; often only a very small proportion
of the patients with a condition are considered eligi-
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Health Technology Assessment (HTA), Figure 1
Levels of Evidence

ble for a trial. Additionally, important subgroups of the
population are often systematically excluded, such as
ethnic minorities, the elderly, and/or women. Further-
more, participants in research studies differ systemati-
cally from those eligible subjects who refuse to partici-
pate. Finally, yet importantly, research is often conduct-
ed in health care settings not representative of the usual
health care setting.
The way in which an intervention has effects on health
is referred to as its “directness”. Evidence that a link is
direct is thought to be better than evidence that a link
is indirect. When there is only evidence on indirect
links available, it is normally necessary to have evi-
dence for each of the single indirect steps in the causal
chain. A direct link can be established in a single study
but several studies are needed for the establishment of
a complete chain of indirect links. Directness is thus
also related to the kind of parameters used to measure
the effect of an intervention.
In contrast to the strict research hierarchy of the EBM
concept, HTA reports try to judge and generalize their
findings from different studies with different degrees of
internal and external validity to make them suitable for
decision makers who make decisions based not on the
individual patient, but on the population.
The United States Task Force on Community Preven-
tive Services has consistently developed a more elab-

orate hierarchy of research designs for the assessment
of interventions. The authors introduced the concept of
suitability for assessing the effectiveness of interven-
tions (Briss et al. 2000), which goes beyond the internal
validity of the research designs used. This approach is
particularly interesting because it argues that the RCT
is not always the most appropriate (or feasible) research
design. It recognizes that other study designs—in par-
ticular, well-designed cohort studies—can produce data
that are not obtainable from RCTs.

Assessing Research

The results from research are usually published in sci-
entific journals. Consequently, searching for the best
evidence is usually seen as synonymous with search-
ing the literature for results of studies. Although it is
desirable and sometimes necessary to search for evi-
dence from sources other than the published literature,
this is not always possible. Additionally, many system-
atic reviews and assessments focus mainly on published
results and, as mentioned in the beginning, transparen-
cy and comprehensibility are necessary preconditions
for a HTA report. Use of unpublished results always
leads to problems in the verifiability of the report and
should therefore be avoided. Sources for assessing stud-
ies to consider within a HTA report are mainly literature
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databases like Medline, EMBASE, Current Contents,
etc. In addition, specialized � HTA databases with com-
plete HTA reports exist. The internationally recognized
Cochrane Library is the best example of this type of
database.
The concepts shown above allow for a broad classifica-
tion of the available evidence on the effects of an inter-
vention into different levels of quality. When evaluat-
ing an intervention, this approach can be used to limit
the types of studies taken into consideration. Therefore,
with the help of the hierarchy of research designs, it
is possible to set a threshold concerning the types of
research to be considered in the evaluation.
Several tools have been developed to assess and grade
the quality of execution of single studies, following the
same rationale as the hierarchy of research designs in
Fig. 1. This rationale is higher quality = higher internal
validity = higher level of evidence. A review identi-
fied 67 ways to assess and grade the quality of different
study designs, most of which have been developed for
assessment of the quality of RCTs (West et al. 2002).
These grading algorithms allow ordering of a group of
studies with the same design according to the quality
of their execution, again generating a hierarchy. This
approach makes it possible to organize the available
evidence in a way that facilitates drawing conclusions
and making recommendations. Figure 2 visualizes the
process of organization and selection of evidence as it
takes place when conducting systematic reviews as well
as HTAs.

Summarizing the Identified Research

The group of studies selected as the best available to
answer specified research questions is called the “body

Health Technology Assess-
ment (HTA), Figure 2
Selection and organization
of the evidence

of evidence”. A body of evidence is characterized by
a combination of the hierarchy of research design, the
directness of the evidence, and the quality of execu-
tion. Furthermore, factors such as the number of stud-
ies, the size of the effect, and the consistency of results
across the group of studies are also relevant when judg-
ing the strength of the evidence. The challenge in HTA
is to judge the evidence from different studies in order
to give answers to the research questions and, based
upon this, to the policy questions. In recent decades,
several approaches have been developed to standardize
the way researchers make judgments about the strength
of the evidence that underlies their recommendations.
To rate the strength of evidence, 40 different systems
were developed (West et al. 2002). The concepts dif-
fer in the combination of factors required for the stan-
dard of evidence and the weight given to each when
rating the strength of evidence derived from a group
of studies. These systems also establish a link between
the strength of the evidence and the strength of the
recommendation. Strong evidence on the effects of
an intervention allows for strong recommendations for
or against the use of the intervention. Consequently,
weak evidence only supports weak recommendations.
There are several systems to standardize the process
of grading the strength of recommendations, typical-
ly using letters (for instance A, B, C, etc.) to describe
the grade of strength of a recommendation (West et
al. 2002). If such a system is used in HTA reports, it
is necessary that the authors provide information that
allows the reader to interpret the grading of recom-
mendations used. For each of the aspects of assess-
ment in a HTA, the standard and relevance of avail-
able evidence needs to be assessed. The underlying
rationale always consists of the same three key ques-
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tions: are the research findings valid, are they relevant
to the assessment questions, and how strong is the evi-
dence?

Evidence Based Recommendations

The identification of strong evidence for the effective-
ness of an intervention does not necessarily lead to the
formulation of strong recommendations for or against
its implementation in the health care system. Evidence
of the effectiveness of health technology is only one
part of the picture. Clinical recommendations consider
(for the most part) only the benefits and disadvantages
of one or more specific interventions.
The other parts of the picture, such as the impact on
organization of the system, on resources available, on
responsiveness, and on equity, also play a determinant
role in the decision for or against the introduction or
implementation of an intervention respective technolo-
gy. Even with strong evidence of benefit for health from
an intervention, the recommendations from a HTA may
be against its implementation. When considering oth-
er factors, such as cost and cost-effectiveness issues,
the burden of disease, needs and priorities, barriers
to implementation, features of the health care system,
cultural issues, etc., implementation can appear to be
improper in a given context.
Normally, HTA explicitly considers such factors. How-
ever, for the assessment of these factors, RCTs do not
occupy the highest place in the hierarchy of evidence
since this study design is not appropriate to answer rel-
evant questions besides clinical efficacy. In addition, the
epidemiological approach is not always the appropriate
method in these cases. Evidence obtained with empiri-
cal, social, or political science methods must therefore
be considered in a HTA (� evidence based recommen-
dations).
A consensus by the World Health Organization (WHO)
Regional Office for Europe agreed a new definition
of evidence in the context of HTA: “findings from
research and other knowledge that may serve as a useful
basis for decision-making in public health and health
care” (WHO Regional Office for Europe 2004). This
emphasizes the prospective relevance and validity of
different study designs and research forms. It also goes
further, acknowledging the value of evidence obtained
with methods that—within the scope of some scientific
discourses—are not considered scientific.

Impact of HTA

In addition to the dissemination and implementation of
HTA recommendations, the evaluation of their effects
is an important factor of HTA. Like other health tech-
nologies, HTA should be judged on the quality and size
of its effects. In recent years, this aspect has received
increased attention as HTA has begun to become an
important part of health care policy-making in many
countries (� HTA, impact of). However, the response
of policy-makers shows that many of them do not see
the importance of assessment. There is more interest
in controlling costs then in steering health care. Con-
sequently, even when good assessments are done, their
impact on policy-making has been modest. The effects
of HTA are linked with the assessing institution and the
motivation of its commissioner (Gerhardus 2006). For
best use of HTA, exact formulations of the impact aims
are needed. As the first step in assessing a technology,
the people concerned should be defined. These people
have to formulate the aims and disseminate the recom-
mendations of the HTA. Effects of HTA should then be
evaluated, and if defined impact aims are not reached,
a discussion should follow.

HTA Institutions

Many organizations throughout the world assess health-
care technology (� HTA, institutions). There is an evi-
dent need to cooperate and share information from
different cultures. Since the beginning of HTA activi-
ties, efforts have been made to share experiences at an
international level. The first meeting of the Internation-
al Society for Technology Assessment in Health Care
(ISTAHC, today called HTAi) in 1985 made evident
the beginning of international networking in the field
of HTA. HTAi represents mainly single researchers.
In contrast, the International Network of Health Agen-
cies for Health Technology Assessment (INAHTA) rep-
resents agencies in different countries. It has now grown
to 43 member agencies from 21 countries, and stretch-
es from North and Latin America to Europe, Australia,
and New Zealand.
All of the important HTA agencies in Europe recog-
nize the need for improved coordination of HTA in
Europe. There are several European HTA Networks.
One of them is the HTA-Europe project, which aims to
contribute to the effectiveness and cost-effectiveness of
health care in Europe through improved HTA, and to
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strengthen the coordination of HTA in Europe. A form
of HTA exists in all of the old EU-15 member states,
though with a high degree of diversity in institutional-
ization, impact and, financial equipment.

The Future of HTA

HTA is already an important force in Europe. Invest-
ments in HTA are growing, formal programs are being
established at the national and regional level, and evi-
dence is accumulating that HTA is making a difference
in the cost-effectiveness and quality of health care. HTA
is becoming a field of exceptional interest to policy-
makers, because many health care interventions are not
evaluated or inadequately evaluated. On the other hand,
many beneficial and cost-effective technologies are not
fully deployed for the benefit of the public. One key
challenge is to base adoption and use of health tech-
nology on evidence such as that developed by HTA.
Policies offer many possibilities for HTA; for exam-
ple, coverage decisions, i. e. for pharmaceuticals, can be
based on HTA. Determination of the number of services
needed in an area can also be based on HTA. There are
therefore many challenges for HTA at the national and
regional levels of all countries.

Summary

HTA can provide a unique input into the decision-mak-
ing processes of the health care system. In accordance
with its broad concept, the principles and scope of HTA
can be applied in order to assess the potential conse-
quences not only of medical interventions, but also of
organizational interventions, and even of health care
reforms, since reforms can also be considered as inter-
ventions in the health system. HTA can offer several key
features to decision-makers: a thorough assessment of
the potential effects on health and the consequences of
implementation of interventions for the health system,
as well as for the economy and the society in which
a technology is to be introduced or excluded.
To fulfill this task properly, evidence from different
research traditions will have to be considered in one
assessment, using a broad scope of evidence. The field
of HTA has illustrated that it can identify technologies
and produce meaningful assessments in a timely fash-
ion. Technology assessment agencies have successfully
involved leading physicians, administrators, and other
professions in their work.

Nevertheless, some problems remain: despite the 20-
year history of this field, many policy-makers do not see
the importance of assessment. In fact, policy-makers
sometimes have little interest in health care other than
controlling costs. Even with coverage policy, which is
being used increasingly to control costs, HTA is often
not a part of policy-making. Much of the potential
of technology assessment has not been realized. Even
when good assessments are done, their impact on pol-
icy-making has been modest. However, there are great
differences in adoption, implementation, and support of
HTA between countries all over the world. Health tech-
nology itself is international and efforts to understand
its benefits, risks, and costs must also become increas-
ingly international. For this purpose, HTA is a promis-
ing way forward.
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� Evidence Based Recommendations
� HTA, Aspects of
� HTA, Context of
� HTA, Databases
� HTA, Impact of
� HTA, Institutions
� HTA, Methodology
� Patient Safety HTA
� Policy Analysis

References

Banta D (2003) Considerations in defining evidence for pub-
lic health: the European Advisory Committee on Health
Research, World Health Organization Regional Office for
Europe. Int J Tech Assess Heal Care 9:559–72

Battista RN (1996) Towards a paradigm for technology assess-
ment. In: Peckham M, Smith R (eds) The scientific basis of
health services. BMJ Publishing Group, London

Briss PA, Zaza S, Pappaioanou M et al (2000) Developing
an evidence-based guide to community preventive services-
methods. The Task Force on Community Preventive Ser-
vices. Am J Prev Med (Suppl) 18:35–43

Gerdarhus A The role of HTA in german healthcare. Bundes-
gesundheitsblatt, Gesundheitsforschung, Gesundheitsschutz
49(3): 233–240

Hailey D (2005) Elements of effectiveness for health tech-
nology assessment programs. Alberta Heritage Foundation
for Medical Research. http://www.ahfmr.ab.ca. Accessed
30 May 2006

Ham C, Hunter DJ, Robinson R (1995) Evidence based policy-
making. Brit Med J 310:71–2

http://www.ahfmr.ab.ca


H

Health Warning Systems 667

Henshall C, Oortwijn W, Stevens A et al (1997) Priority set-
ting for health technology assessment: theoretical considera-
tions and practical approaches. Int J Tech Assess Heal Care
13:144–85

Innvaer S, Vist G, Trommald M et al (2002) Health policy-mak-
ers’ perceptions of their use of evidence: a systematic review.
J Heal Serv Res Policy 7:239–44

Lohr KN, Carey TS (1999) Assessing “best evidence”: issues
in grading the quality of studies for systematic reviews. Jt
Comm J Qual Improv 25:470–79

Perleth M, Jakubowski E, Busse R (2001) What is “best practice”
in health care? State of the art and perspectives in improving
the effectiveness and efficiency of the European health care
Systems. Heal Policy 56:235–50

Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richard-
son WS (1996) Evidence based medicine: what it is and what
it isn’t. Brit Med J 312:71–2

Velasco-Garrido M, Busse R (2005) Health technology assess-
ment: An introduction to objectives, role of evidence,
and structure in Europe. European Observatory on Health
Systems and Policies. http://www.euro.who.int/observatory/
Publications/20051201_1. Accessed 30 May 2006

West S, King V, Carey TS et al (2002) Systems to rate the strength
of scientific evidence. Evidence Report/Technology Assess-
ment No 47. Agency for Healthcare Research and Quality,
Rockville

WHO Regional Office for Europe (2004) Evidence policy for the
WHO Regional Office for Europe, Copenhagen. http://www.
euro.who.int/document/eni/evidencepolicy.pdf. Accessed
30 May 2005

Health Telematics

Definition

Health telematics refers to health-related activities, ser-
vices, and systems carried out over a distance by means
of information and communication technologies, for
the purpose of global health promotion, disease control,
and health care; as well as education, management and
research for health.

Health Transition

Definition

The health transition is the gradual change from a mor-
bidity and mortality pattern driven by infectious, child-
hood and maternal diseases to a pattern of chronic, non-
communicable diseases occurring mainly in older age.
The health transition is advanced not only in the indus-
trialized countries, but also in high-income population

segments of middle- (and even some lower-) income
countries.
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Synonyms

Monition about health hazard

Definition

System of forecasting and targeted dissemination of
a warning message regarding a hazard to human health
and recommended actions to be taken by the people
concerned.

Basic Characteristics

Health warning systems, e. g. based on forecasting
extreme weather and floods, help to protect life, health,
and property and enhance national economies. Some
such systems have been put in place in several coun-
tries, and others are being envisaged.
In the United States (US), excessive heat is consid-
ered to be the main weather-related killer, causing more
fatalities in an average year than floods, strong winds
(such as tornadoes and hurricanes), lightning, and win-
ter events (storms and extreme cold spells). During
an average summer, there are over a thousand excess
deaths in the US that could be attributed to heat. If
deaths due to heart attacks, strokes, or respiratory ill-
ness are above normal during a heat wave, they could
be considered heat-related deaths, even if they may not
be registered as such by a medical examiner.
People living in cities with strong summer weather vari-
ability have the strongest weather-mortality relation-
ship. They are not adapted (� adaptation) to extreme-
ly hot weather, which is infrequent and occurs irregu-
larly. The number of deaths reported during an intense
heat spell is higher in such cities than in many tropical

http://www.euro.who.int/observatory/Publications/20051201_1
http://www.euro.who.int/observatory/Publications/20051201_1
http://www.euro.who.int/document/eni/evidencepolicy.pdf
http://www.euro.who.int/document/eni/evidencepolicy.pdf
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cities, where hot weather is a normal state. Early season
heat waves can cause higher mortality, because human
organisms have not adapted. People acclimatize better
to the heat as the hot season continues.
There has been considerable progress in the design and
implementation of health warning systems in the US,
established to reduce effects of weather extremes as
well as for seasonal prediction of infectious diseases.
Warning systems are being developed to permit urban
health agencies and local meteorological offices to issue
prior advice to the public if a dangerous heat wave
is imminent. The National Weather Service (NWS)
of the National Oceanic and Atmospheric Administra-
tion (NOAA) in the US provides advance notice (with
a forecast capability of five days) of extreme heat events
for the protection of life and health, based on a single
heat index value derived from temperature and humid-
ity. The excessive heat warning program started in
Philadelphia and is currently functioning in more than
a dozen cities. A custom-made system is developed for
each city, based on the specific conditions of meteorol-
ogy of each urban area, as well as urban structure and
demography. The NWS is developing a plan to expand
a heat/health warning system to each of over 70 large
US municipalities with populations exceeding 500,000.
The system initiated in Philadelphia is now becoming
a worldwide model for heat forecasting and collabora-
tive attempts to construct heat/health warning systems
for vulnerable large cities around the world have been
undertaken in three continents: North America, Europe,
and Asia.
The French lesson of August 2003 showed that the
death toll of the heat wave was not foreseen and detect-
ed only belatedly. Health authorities were overwhelmed
by the influx of patients. Retirees’ houses had no air
conditioning. The number of deaths exceeded the work-
ing capacity of undertakers and crematoria. This lesson
demonstrates the need for establishing health and envi-
ronment surveillance, and heat wave forecasting and
warning. Air conditioning in retirees’ homes proved
efficient (yet they are very energy consuming, hence
contributing to enhancement of the � greenhouse effect
and � global warming).
The World Meteorological Organization (WMO) devel-
ops a number of global products and services relevant
to the natural disaster management. For example, the
WMO Tropical Cyclone Programme monitors all trop-
ical cyclones around the Globe from their early stages

of formation and throughout their lifetime, providing
information on their behavior, movement, and changes
in intensity, and on associated onset and development of
storm surges and floods. The WMO’s Severe Weather
Information Center project, carried out in collaboration
with the Hong Kong Observatory, has the goal of devel-
oping a centralized source of official tropical cyclone
warnings and information from around the Globe.
Since deadly extreme heat events occur in many regions
of the world, the WMO is working with the World
Health Organization (WHO) to develop guidelines that
any country can use to set up and run heat/health warn-
ing systems. These systems will include monitoring and
prediction of conditions leading to intense heat waves,
to be carried out by the national meteorological and
hydrological services, the WMO’s constituency, and
with communication between the meteorological and
health sectors. They will increasingly include special
measures for intervention (by the health and social ser-
vice sectors) to inform and better protect the most vul-
nerable members of society.
Long-term forecasts and seasonal forecasts, e. g. based
on El Niño-Southern Oscillations (ENSO), are being
used in many regions, e. g. for drought warning,
to improve preparedness and reduce disaster-caused
human and material losses.

Cross-References

� Global Warming
� Greenhouse Effect
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Health of Women

� Women’s Health

Healthy Ageing

Definition

A hypothesis that assumes an increase in longevity will
increase the number of years lived in good health.

Healthy Cities

Definition

A healthy city is one that is continually creating and
improving those physical and social environments and
expanding those community resources which enable
people to mutually support each other in performing all
the functions of life and in developing to their maxi-
mum potential.

Healthy Island

Definition

A healthy island is one that is committed to and in-
volved in a process of achieving better health and qual-
ity of life for its people, and healthier physical and
social environments in the context of sustainable devel-
opment.

Healthy Public Policy

Synonyms

Health control; Disease prevention; Health promotion

Definition

Health promotion is the process of enabling people
to increase control over and improve their health. It
involves the population as a whole in the context of their
everyday lives rather than focusing on people at risk for
specific diseases, and is directed toward action on the
determinants or causes of health. The goal of a healthy
public policy is health promotion. It is essential to
create supportive environments, strengthen community
action, develop personal skills and reorient health ser-
vices.

Cross-References

� Disease Prevention
� Health Control
� Health Promotion

Healthy Subjects

Definition

Healthy subjects are people without any medical con-
dition (including normal physiological and laboratory
parameters) requiring treatment. The phrase is usually
used for people participating in the early stages of clin-
ical trials, where the kinetics and way of action of new
pharmaceuticals is being established, or in studies to
evaluate physiological or otherwise defined conditions.
Because these individuals do not profit medically from
such investigations, they are often financially compen-
sated for their participation and any experimental risks
are kept minimal and foreseeable.

Healthy Years Equivalent (HYE)

Definition

The concept of healthy years equivalent attempts to put
the remaining lifetime spent in a limited health state rel-
ative to the time spent in perfect health. Individuals are
asked to weigh the complete remaining lifetime direct-
ly. The concept of healthy years equivalent shows some
relationship to the QALY concept but has not been fully
implemented so far.
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Hearing

Definition

A hearing is a procedural element of administrative pro-
ceedings and criminal proceedings as well as any type
of lawsuits heard before courts. All individuals affect-
ed by administrative acts or court decisions have the
right to receive a hearing where they are entitled to
present their own facts and evidence and to challenge
the administration’s facts and opinions. Hearings are
a crucial component of administrative and court pro-
cedure rules. Violation of the hearing right can result in
unlawfulness of an administrative act or court order.

Hearing Impairment Caused by Noise

Synonyms

Occupational hearing loss

Definition

Hearing impairment is loss of normal hearing due to
� noise exposure. Occupational exposure to noise is
quite frequent in metallurgy, construction, textile and
many other industries. At the start of occupational noise
exposure workers are faced with temporary hearing
loss. This hearing loss is not only present during the
exposure but also for a certain period after the exposure
to noise. After several years of exposure, depending on
� individual susceptibility, this temporary hearing loss
becomes permanent. A characteristic audiogram will
show impairment in both bone and air conduction, with
a maximum loss around 4.000 Hz which is symmetric
and bilateral.

Heart Disease

Synonyms

Cardiac disease

Definition

A structural or functional abnormality of the heart, or
of the blood vessels supplying the heart, that impairs its
normal functioning. Heart disease is a general term that
refers to any disease or condition of the heart, including

coronary heart disease, hypertension, heart failure, con-
genital heart disease, disorders of the heart valves, heart
infections, cardiomyopathy, conduction disorders, and
heart arrythmias.

Heart Rate

Definition

Heart beats per minute.

Heat Cramps

Definition

Heat cramps is a medical condition occurring when the
body is dehydrated and loses minerals due to excessive
sweating. It is the least severe form of heat emergen-
cies, which occur when human body is exposed to phys-
ical activity, in a hot environment, and without adequate
water supply. The condition can occur in an occupa-
tional setting, in warm � weather, in sportsmen, chil-
dren, etc. The typical symptom is forceful and painful
contractions of muscles exposed to intense activity: e. g.
the muscles at the back of the calves (the gastrocnemius
muscles) or the muscles of arms in sportsmen or work-
ers. Heat cramps improve with rest, drinking water, and
a cool environment.

Heat Exhaustion

Synonyms

Dehydration

Definition

Heat exhaustion refers to dehydration caused by pro-
longed physical activity without consuming adequate
water, especially in a hot environment. This medical
condition is characterized by impaired water homeosta-
sis in the body. Symptoms of mild dehydration (loss
of about 2% of body water) include headaches, visual
impairment, decreased blood pressure, dizziness, thirst,
discomfort, tiredness, and dry skin and mouth. In mod-
erate dehydration (more than 5%) symptoms are lethar-
gy, seizures, fainting, and sunken eyes. In severe cases

http://www.healthscout.com/ency/68/700/main.html
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(with 10% to 15% fluid loss), muscles become spas-
tic, paresthesia occur, skin is wrinkled, urination is
greatly reduced, and the state may progress to delir-
ium, unconsciousness, and death. Treatment includes
re-hydration – replenishment of water and electrolytes
orally or intravenously.

Heat Stroke

� Hyperthermia

Hebrew Bible

Definition

The Hebrew Bible begins with the sacred story about
creation and salvation and contains the Jewish scrip-
ture. Christians accept the scriptures and their contin-
ued faith in a transcendent god.

Hedonic Pricing

� Willingness-to-Pay Analyses

Hegemonic Masculinity

Synonyms

Dominating masculinity

Definition

To speak of hegemony is to seek to come to terms with
a particular idea of political leadership or influence.
Much of what might have been positive aspects of the
term have dropped out of use after Gramsci. Instead, the
word typically implies a “demanding” and “command-
ing” form of dominance. Now, when used adjectivally,
it typically imputes negative connotations to the word it
modifies. The ability to use the word to refer to predom-
inant influences towards “the good” through example
and through reason are now almost wholly lost. When
used of masculinity, it invariably indicates a “hard” ver-
sion of what is considered to be acceptable male func-
tioning. Therefore, no capacity is left for a Macduff
both to publicly mourn the loss of loved ones to the

treachery of a trusted peer and to publicly vow to right
an injustice in the political domain. For Shakespeare,
Macduff represents a masculine influence that stands
with peers to face openly the tyrant Macbeth rather than
retreat into an inner world as does Hamlet.

Heine-Medin Disease

� Polio
� Poliomyelitis

Hemagglutinin

Definition

Hemagglutinin is a spike-shaped glucoprotein of the
virus surface. At the present time, 15 serotypes are
known. Hemagglutinin not only causes agglutination
(clumping) of erythrocytes but also controls viral
attachment and uptake. The virus can only bind to spe-
cific receptors. Not all hosts have the same types of
receptors. Thus, contagiousness of an influenza virus
depends on the serotype of viral hemaggglutinin as well
as on the host’s receptor pattern.

Hematopoietic Stem Cells

Synonyms

Haematopoietic stem cells; Hemopoietic stem cells;
Haemopoietic stem cells

Definition

A hematopoietic stem cell (HSC) is the common pre-
cursor of any myeloid or lymphoid cell type, for exam-
ple white and red blood cells, platelets and lympho-
cytes. Like the precursor of vessel cells, the HSC derive
from the hemangioblast in embryogenesis.
HSC are clonogenic (� clonogenicity) as verified in ani-
mal models using lethally irradiated mice. Theoretical-
ly, mice can be rescued if one single HSC is successful-
ly transferred to the animal bone marrow. In vitro, HSC
can be induced to differentiate into various cell types,
for instance cardiomyocytes. Due to their low prolif-
eration rate it is rather complicated to expand them in
vitro. Therefore, they may not provide an ideal cell type
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for cell replacement therapy, where besides safety, fea-
sibility is the most important property.

Hemolytic Uremic Syndrome (HUS)

Definition

Hemolytic uremic syndrome (HUS) is a severe com-
plication of an EHEC-infection. It is caused by bacte-
rial toxins. HUS is assumed to occur in 6–8% of all
EHEC-cases. Primarily, young children, older people
and immunocompromised people are concerned. HUS
causes a destruction of small blood vessels, a break-
down of red blood cells (hemolysis) and a reduced
platelet count (thrombocytopenia). The impairment of
the kidneys leads to progressive renal failure. Without
treatment HUS can be lethal, in 10–30% terminal renal
insufficiency develops.

Hemophthisis

� Anemia

Hemopoietic Stem Cells

� Hematopoietic Stem Cells

Hemorrhagic Fever

� Tropical Diseases
� Tropical Diseases and Travel Medicine

Hemorrhagic Fever with Renal Syndrome
(HFRS)

� Hanta Fever

Hepatitis

Synonyms

Inflammation of the liver

Definition

Hepatitis is inflammation of the liver that may be
caused by several different viruses (A, B, C, D, E, F).
Hepatitis A infection is acquired by ingesting contam-
inated food or water and is also called an illness of
dirty hands implying poor hygiene habits as the cause
of infection. Most common are hepatitis B and C infec-
tions that are acquired from contaminated blood or
body fluids directly (e. g. needle) or during sexual con-
tact. They may cause acute illness, as with hepatitis
A infection, but also create many different long term
consequences, including liver cancer.

Hepatitis A

� Food- and Fecal-Orally Transmitted Infectious Liver
Diseases

Hepatitis A Immunization, Active

Synonyms

Hepatitis A vaccination, active

Cross-References

� Hepatitis A Vaccination, Active
� Immunization, Active

Hepatitis A Vaccination

Synonyms

Hepatitis A immunization

Definition

In hepatitis A vaccination, which was first permitted in
1996, whole inactivated viruses are administered. Two
inoculations are given at an interval of 6–12 months,
whereby the first vaccination already leads to a protec-
tive effect of almost 100% after 2 weeks. The second
dose achieves long-term protection lasting at least 20
years. Although hepatitis A vaccination is one of the
officially recommended vaccinations in some countries,
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in other regions it is only administered for certain spec-
ified indications. There might be a higher risk of infec-
tion due to one’s profession, due to residence in a com-
munity institution, in case of certain chronic diseases
or when the subject is planning a journey to a region
where endemic disease is present. Contraindications for
the hepatitis A � vaccine are acute illness with fever,
and a known severe allergic reaction to components of
the vaccine.

Hepatitis A Vaccination, Active

Synonyms

Hepatitis A immunization, active

Cross-References

� Immunization, Active

Hepatitis B

Synonyms

HBV-Infection

Definition

Hepatitis B is a viral infection, which is transmitted by
contact with blood or other body fluids of an infected
person. Following an incubation period of 2–6 months,
inflammation of the liver develops. The symptoms
are elevated liver enzymes, icterus, fever, malaise and
stomach ache. In 0.5–1% the infection takes a dramatic
course, which leads to liver failure and – without trans-
plantation – has a lethal outcome. In adults a chronic
hepatitis is found in 5–10%, in children the incidence
is much higher, in newborn babies even up to 90%. In
a number of countries, up to 30% of the population
suffers from chronic hepatitis B. During the course of
years, 50% of people with chronic hepatitis B devel-
op liver failure or liver cancer. In general, no medicinal
therapy is given in acute hepatitis B, chronic courses
can be treated with interferon alfa and various virustat-
ics. To prevent hepatitis B infection, active and pas-
sive vaccination is possible (� immunization, active;
� immunization, passive).

Cross-References

� Food-Safety and Fecal-Orally Transmitted
Infectious Diseases

Hepatitis B Immune Globulin

� Hepatitis B Vaccination, Passive

Hepatitis B Immune Prophylaxis

� Hepatitis B Vaccination, Passive

Hepatitis B Infection

� Sexually Transmitted Diseases

Hepatitis B Vaccination

Synonyms

Hepatitis B immunization

Definition

A � vaccine against hepatitis B has been available since
1981. There is no age limit for its use. For newborn
babies whose mothers are infected with active hepati-
tis B, the inoculation process should be started direct-
ly after birth. In such cases, the first dose of active
vaccine is given simultaneously with a passive hepati-
tis B immunization. Otherwise, hepatitis B vaccination
is generally implemented 3 times from the third month
of age as part of the 6-fold vaccination, or twice when
no pertussis component is involved, at intervals of at
least 4 weeks, followed by a further vaccination after
4–12 months. The protection rate achieved is 95–99%.
Booster vaccinations are recommended for persons at
risk, in particular for those individuals who come into
contact with blood frequently, such as medical staff,
police officers or prison staff. Contraindications for the
hepatitis B vaccine are acute illness with fever, and
a known severe allergic reaction to components of the
vaccine.
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Hepatitis B Vaccination, Passive

Synonyms

Application of hepatitis B immune globulin; Hepati-
tis B immune prophylaxis

Definition

If a pregnant woman suffers from a chronic active
hepatitis B, that means Hbs (surface)- antigen can be
detected, the risk of the newborn baby developing hep-
atitis B is 10–20%. For this reason, infants of HBs-
Ag-positive mothers should receive a passive hepati-
tis B-vaccination directly after birth. Simultaneously,
the active hepatitis B-vaccination is started. Another
indication for the administration of hepatitis B immune
globulin is contact of a non immune person with the
blood of someone infected with hepatits B. Due to their
profession, some individuals come into contact with
blood frequently and thus face an enhanced risk of
infection, in particular medical staff, police officers and
prison staff.

Herbalism

Synonyms

Herbal medicine; Phytotherapy

Definition

Herbalism refers to the use of herbs to prevent and
cure illness. Whole plants or their parts are used for
treatment instead of separating and purifying the active
constituents of plants. Plant derivatives may be high-
ly active and concentrated in various parts of the plant.
The season of the year and the time of day may affect
the best time for gathering. These preparations are diffi-
cult to standardize, since they are complicated mixtures
which may have hundreds of constituents.

Herbalists

� Indigenous Health Care Services

Herbal Medicine

� Herbalism

Herd Immunity

Definition

Immunization involves both a direct benefit to the indi-
vidual child as well as to those in the community who
remain un-immunized and benefit from the immuniza-
tion of the vast majority. The latter is called “herd
immunity”.

Herpes Genitalis Infection

Synonyms

Infection with herpes simplex type 2

Definition

Following an incubation period of 2–12 days an infec-
tion with herpes-simplex virus can lead to lesions of
the skin and the mucous membranes, cause general
symptoms like fever, headache, painful swellings of the
lymph nodes, or induce a severe systemic infection,
which involves the whole organism. In local infections,
firstly vesicles appear, which are arranged in groups,
then the rupture of the vesicles leads to painful erosions,
which develop into superficial ulcers. An effective ther-
apeutic is aciclovir. Depending on the localization and
the severity of the infection, aciclovir can be adminis-
tered as an ointment, tablets or infusion. The viruses
are not killed by the therapy, they can be reactivated at
a later point of time.

Heterogeneity

Synonyms

Heterogeneousness

Definition

In the field of monogenic disorders, heterogeneity
describes the phenomenon that the same phenotype can
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be caused by different � mutations. The different muta-
tions can be located within a single gene (allelic het-
erogeneity) or may occur in different genes (locus het-
erogeneity). However, in contrast to polygenic disor-
ders, a given individual harbors only one (autosomal-
dominant) or two different mutations (autosomal-
recessive) in one gene.

Heterogeneousness

� Heterogeneity

Heterotopic Pregnancy

� Ectopic Pregnancy

Heterozygosity/Homozygosity

Definition

Diploid organisms like humans carry two copies of each
autosomal chromosome (paired homologous chromo-
somes) and thus, also two copies of each autosomal
gene. One of the paired chromosomes (one of the two
copies of a gene) is transmitted by the father, the other
by the mother. If the sequence of the two copies (� alle-
les) of a gene is identical, the individual is homozy-
gous, if the two copies of a gene contain different alle-
les, the individual is heterozygous. Autosomal-dom-
inant disorders manifest when only one of the two
copies of the underlying gene is mutated (heterozygosi-
ty). In contrast, autosomal-recessive disorders manifest
when both copies of a gene carry either the same muta-
tion (homozygosity) or two different mutations on each
allele (compound-heterozygosity).

HETUS

Definition

Harmonized European time use surveys. Project initi-
ated by the statistical office of the European Union to
harmonize time use surveys in Europe and to provide
for comparable time use data. Important source to ana-
lyze health related behavior(al) patterns.

HIB-Vaccination, Active

Synonyms

Active immunization against Haemophilus influenzae B
(Hib)

Cross-References

� Immunization, Active

Hierarchical Linear Modeling

� Multilevel Statistical Analysis

High Blood Pressure

� Arterial Hypertension

Highly Dangerous Infectious Diseases

� Acute Life-Threatening Infections

High Risk (Prevention) Strategy

Definition

High risk prevention strategies represent preventive
measures that focus on individuals who are judged most
likely to develop a certain disease. They are valuable
in addition to measures of prevention within the gen-
eral population. One example for a high risk approach
for stroke prevention is the treatment of hypertension
in individuals that have previously suffered a tran-
sient ischemic attack (TIA). The high risk strategy falls
mainly in the medical domain of secondary prevention
(screening).

High Risk Workplaces

Definition

High-risk working places include all workplaces where
in spite of completely or incompletely applied preven-
tive measures and actions, health risks for workers still
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exist that can endanger their safety and health. At high-
risk places a higher risk of injuries, � occupational dis-
eases and damages exists, due to specific technological
processes whereupon there is no possibility to apply the
adequate occupational safety measures or due to spe-
cific demands related to specific health, physical, psy-
cho-physical working ability of a person. Such high-
risk workplaces include for example those in agricul-
ture, logging, commercial fishing, etc.
With insight into risk and causal factors at work-
places, possible prevention strategies aimed at reducing
risk, or interventions to interrupt the causal sequence
of accidents should be considered. There is a wide
range of protective technologies and strategies that has
already been applied to workers’ protection. The goal
is the identification, development and implementation
of effective preventive strategies to reduce the risk of
injuries and occupational diseases to workers at the
highest possible extent.

Hill People

� Indigenous Health Care Services

Hinduism

Definition

With some 900 million followers, Hinduism is the third
most popular religion after Christianity and Islam. Its
origins can be found in India. All believers take on the
religion as a way of life, following the earlier Vedas
scriptures.

Hippocratic Oath

Definition

The Hippocratic Oath concerns the doctor–patient rela-
tionship, focusing on the physician’s code of conduct. It
goes back to the forth century before Christ. The Oath
stated: “I will use treatment to help the sick according to
my ability and judgment, but I will never use it to injure
or wrong them . . . And whatsoever I shall see or hear
in the course of my profession . . . I will never divulge,
holding such things to be holy secrets.” Medical ethics

consisted, therefore, initially, of these three, clear prin-
ciples: � beneficence, � non-maleficence, � confiden-
tiality.

HIV/AIDS

Synonyms

HIV-infection; Acquired immunodeficiency syndrome

Cross-References

� AIDS
� HIV-Infection and AIDS

HIV (Human
Immunodeficiency-Virus)-Infection

Synonyms

AIDS

Definition

Acquired immuno-deficiency syndrome (AIDS) results
from the infection with the human immuno-deficien-
cy virus (HIV). The virus is transmitted sexually or
by inoculation with contaminated blood, but may be
passed from mother to baby at birth. The highest risk is
among homosexual or bisexual men, intravenous drug
abusers, and people with multiple blood transfusions.
AIDS infection is � endemic in sub-Saharan Africa
and India. Its origin is unknown. The virus damages
the immune system and therefore the body’s defense
towards infections weakens. Carriers of HIV may be
symptom-free for years, but after shorter or longer peri-
ods of time illness develops with various manifesta-
tions. AIDS is a fatal disease with new drugs helping
relieve the symptoms, or prolong the survival period.

HIV-Infection

� HIV/AIDS
� HIV-Infection and AIDS
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HIV-Infection and AIDS

MONIKA KORN

Klinik für Kinder und Jugendmedizin,
Friedrich Ebert Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Infection with human immunodeficiency virus; Ac-
quired immunodeficiency syndrome

Definition

AIDS is a chronical infectious diseases, which is caused
by the HI (human immunodeficiency)-virus, and which
is primarily transmitted by sexual intercourse or by re-
used contaminated needles of drug dependents. AIDS
is characterized by a weakening of the immune system,
which can neither be healed, nor prevented by a vacci-
nation. Different drugs are available, which can impair
the viral reproduction and delay the inevitably lethal
course of the disease.

Basic Characteristics

History of AIDS and its Problems Nowadays

AIDS is a transmissible disease of recent times,
which is caused by an infection with the HI (human
immunodeficiency)-virus. Most probably, the HI-virus
stems from the SI-virus (simian immunodeficiency
virus), which can be present in chimpanzees. The SI-
virus, however, developed from a combination of two
different viral strains, which are found in guenons. As
guenons are hunted and eaten by chimps, the chim-
panzees were infected with the precursors of SI-virus.
The first transmission to a human presumably took
place in the middle of the 1950s by ingestion of chimp
meat. In 1959, HIV-antibodies were detected in a man
in Congo for the first time. The further spreading of
the HI-virus among humans was caused by sexual inter-
course or by contact with contaminated blood. As many
years lie between the infection with the HI-virus and the
onset of AIDS, the problems of this new infectious dis-
ease did not become relevant until the 1980s. Initially,
AIDS seemed to concern only particular groups at risks.
These groups were homosexual men, who faced a high-

er risk of infection due to frequent partner-swapping
and the practice of anal intercourse, and drug depen-
dents, who were infected by the virus through the re-
use of contaminated needles. After an antibody test,
which was developed by Robert Gallo in 1985, had
become available, it quickly became clear that AIDS
was much more dangerous than assumed initially. With-
in a short period of time, AIDS proved to be a global
infection and a worldwide threat. In 1986, the virus was
named “HIV”, in the following year, AZT (Retrovir®),
a � nucleoside reverse transcriptase inhibitor (NRTI)
was licensed as the first therapeutic substance. In 1988,
the WHO declared December 1st as World AIDS Day.
Two years later, a red ribbon became the sign of
protest against the discrimination of HIV-infected peo-
ple. In 1991, a loop of red silk ribbon established to
be the international symbol of the fight against AIDS
(Fig. 1). As a valuable parameter for therapy control,
HIV-PCR (polymerase chain reaction) was introduced
in 1994. During the following years, therapeutic possi-
bilities were extended by the introduction of � protease
inhibitors (PI) (saquinavir in 1995), � non-nucleoside
reverse transcriptase inhibitors (NNRTI) (nevirapin in
1996), and a � fusion inhibitor (enfuvirtide, 2003).
With the awareness of the consequences of AIDS, the
population of the industrial nations initially developed
a kind of mass hysteria; during the course of 1990s the
public interest slowly faded away, although the risk of
AIDS remained unchanged. Unfortunately, knowledge
about AIDS has decreased, especially among teenagers

HIV-Infection and AIDS,
Figure 1 The Red Ribbon –
the worldwide symbol for
solidarity with HIV-positive
people and those living with
AIDS
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and young adults. A lack of knowledge, promiscuity
and careless sexual behavior with a high readiness to
take risks make the fight against HIV more difficult.
Furthermore, AIDS is frequently treated as a taboo sub-
ject. Many people do not know that they are infect-
ed, or they do not perform a test as they fear social
discrimination. HIV-tests may not be available, espe-
cially in developing countries. Because individuals may
be unknowingly infected and because the latency peri-
od is extended, transmission of the virus can easily be
spread. Today, more than 40 million people are infect-
ed with HI-virus, 2.2 million are children under the age
of 15 years. The most recent HIV-infections appear in
Africa south of the Sahara; in these regions, the effects
of AIDS are highly damaging. Meanwhile, 15 million
children have become orphans due to AIDS, and by the
year 2025 this number is expected to reach 25 million.
Most of these orphans live in extreme poverty. Even if
they are adopted by relatives, in most cases, the care
they receive is not as good as that given to the biolog-
ical children in the adoptive family. AIDS orphans are
not only susceptible to exploitation and abuse but also
their life expectancy is considerably shortened.
Further, a sufficient amount of therapeutics to treat
AIDS is not available in developing countries.

The HI-Virus

The HI-virus is a RNA-virus belonging to the retrovirus
group. One has to differentiate between the strains HIV-
1 and HIV-2, both of which are divided into further sub-
types. By the action of the enzyme reverse transcrip-
tase, retroviruses integrate their genetic code into the
genotype of the host’s cells, that means, viral RNA is
assimilated into the double-stranded structure of DNA.
Other important viral enzymes involved in the process
are integrase and a protease. HI-viruses bind to the
so-called � CD4-receptors of T-lymphocytes (T4-cells,
helper T-cells, CD4-lymphocytes), which are responsi-
ble for cellular immunity. A complex of glycoproteins
(Gp 120), which is found on the surface of HI-viruses,
is responsible for the viral adhesion. The virus is high-
ly adaptable and is able to develop different subtypes
quickly. For this reason, it has an excellent survival
capability because resistance to therapeutic measures
can rapidly evolve. Due to the high mutation rate, the
development of a vaccine has so far not been success-
ful. HIV-infection is detected by the � HIV-test. Virus

load and CD4 evaluation play an important role in deter-
mining the course of the disease.

Ways of Transmission

The HI-virus can be found in various body fluids.
Blood, sperm, vaginal secretions, mother’s milk and
cerebrospinal liquor are contagious. On the other hand,
no risks are associated with spittle, tears or sweat.
Transmission of HIV by droplets or insect bites does
not occur. The virus can be transmitted through micro-
injuries or larger lesions of the skin or the mucous
membranes. Primarily, the virus is transmitted by sexu-
al intercourse with an infected partner without the use
of � condoms. In the case of unprotected vaginal sex
with an infected partner the woman’s risk of infection is
0.05–0.15%, for the male partner 0.03–5.6%. These are
average risks, but the individual risks have to be con-
sidered. Individual risks are markedly increased when
there is a high virus load in the presence of other � sex-
ually transmitted diseases (STD), or if sexual inter-
course is performed during menstruation. Another way
of transmitting HI-virus is the re-use of contaminat-
ed needles in cases of intravenous drug consumption.
Moreover, a pregnant HIV-positive woman can trans-
mit the virus to her unborn child; the risk is about 25%.
Babies can also be infected during the birth process
or through breastfeeding. Blood transfusions are a fur-
ther possible source of infection; thanks to the testing
of blood donors, which was established in the middle
of the 1980s, the actual risk of transmission by blood
transfusion is minimal, at least in industrial countries.
However, it has to be remembered that the HIV-test may
remain negative for up to 3 months after an individual
has become infected.

Course of HIV-Infection and AIDS

HIV-infection passes through three stages. Following
an incubation period of 6 days to 6 weeks, the acute
phase appears with flu-like symptoms (fever, headache,
sore throat, exanthemas and swellings of the lymph
nodes). It lasts 4–6 weeks. The following latency phase,
in which there are no symptoms, can last for several
years. After this phase, the so-called AIDS related com-
plex (ARC) occurs. In this stage of the infection there
are similar symptoms as in the first stage, but the symp-
toms do not disappear. The last stage of the disease,
which in general takes a lethal course within two years,
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demonstrates the complete AIDS clinical picture with
� AIDS-defining symptoms. There can be a consider-
able variability in the individual course of the disease.
Fast progressors develop the clinical picture of AIDS
within 5 years after the infection (5% of adults). Long-
term non-progressors do not show any AIDS-defining
symptoms even after a time interval of 15 years. In
adults, the percentage of the latter group is 5%.

AIDS-Therapy

AIDS cannot be cured; it is only possible to delay the
course of the disease and improve the quality of life.
At the onset of therapy, the risk of developing AIDS
and the long-term-toxicity have to be weighed up. Fol-
lowing the Centers of Disease Control and Prevention
classification, there are 3 categories (A-C) according to
clinical appearance.
• Category A is asymptomatic HIV-infection;
• Category B is defined by the presence of diseases,

which do not belong to the AIDS-defining symp-
toms, but which can, most probably, be related to an
immune deficiency.

• Category C consists of AIDS-defining symptoms.
Furthermore, the CD4-status and the virus load are tak-
en into consideration. Indications for an onset of thera-
py are a CD4-value of 200–350 cells/pl, a CD4-value of
350–500 cells/pl in combination with a high virus load,
AIDS-defining symptoms and diseases, which indicate
the presence of immunodeficiency. The primary aim of
HIV-therapy is to reduce the virus load below the detec-
tion limit (< 50 copies/ml). Antiviral therapy (ART)
is carried out as a combined treatment (HAART =
highly active antiretroviral treatment). After an induc-
tion therapy with four of the available therapeutics, in
most cases, maintenance therapy is carried out using
three of the therapeutics; in general, 2 NRTI + 1 PI
or 2 NRTI + 1 NNRTI. During the course of the dis-
ease, therapeutic drug monitoring is performed. Plas-
ma levels of the drugs are determined in order to detect
over- and/or underdosage. Moreover, CD4-value and
virus load are controlled regularly to evaluate ther-
apeutic success. In the case of the development of
resistances, changes in the medication will be neces-
sary. Different databases supply information about cur-
rent HIV resistance profiles (like http://hivdb.stanford.
edu or http://www.hiv.lanl.gov/content/index). In HIV-
treatment, so-called adherence plays an important role,

meaning compliance with the therapeutic options. If > 5
% of drug applications are omitted, then an increase of
virus load above the detection limit has to be expected.
To achieve a good adherence, it is essential to inform
the patient about the aims, necessity, complications and
side effects of treatment.

HIV-Infection During Pregnancy and in Childhood

It has been found that in 90% of infected children,
the HI-virus was transmitted vertically during preg-
nancy or breastfeeding. As infection with multiresis-
tant viral strains is possible, a genotypic resistance test
has to be performed. The administration of the antivi-
ral drug nevirapin in pregnancy and birth by Cesare-
an section plays an important role in the “prevention
of mother to child transmission” (PMTCT). In gener-
al, the course of HIV-infection is more severe in chil-
dren and leads to death more quickly than in adults.
In developing countries, 50% of the infected children
die within the first two years of life, only a few sur-
vive beyond five years of age. In babyhood, there is an
extremely high risk of developing AIDS-defining syn-
dromes, like HIV-encephalopathy, pneumocystis-pneu-
monia or HIV-hepatopathy. For this reason, antiviral
therapy should be given to all children below the age of
one. In older children, the risk of AIDS and AIDS mor-
tality correlate well with CD4-values. Children should
be given adequate therapy. Furthermore, consideration
should be given to their whole social surroundings (car-
ing persons, kindergarten, school, etc.).

Prevention of HIV-Infection and AIDS

The most important factors preventing HIV-infection
are an informed population and the acceptance of safer
sex (condom use).
Unfortunately, some years ago, in Africa, the Catholic
Church claimed that condoms were not effective in the
prevention of AIDS. The growth of such mistrust in the
population makes information campaigns less effective.
As promiscuous behavior amongst teenagers increases,
sexual education, including information about sexual-
ly transmitted diseases, becomes a must for this age
group.
In an effort to educate people in developing countries,
companies of actors travel from one village to another
performing show pieces about the AIDS problem.

http://hivdb.stanford.edu/
http://hivdb.stanford.edu/
http://www.hiv.lanl.gov/content/index
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In the case of a proved HIV-infection (positive HIV-
test), a strengthening of the immune system should be
striven for in order to delay the course of the disease.
A healthy way of life with balanced diet, sufficient sleep
and renunciation of smoking and drug consumption can
help to achieve this aim.
To avoid the spread of HIV-infection, an easily avail-
able HIV-test which gives a quick result is necessary.
Postexposition prophylaxis (� postexposition prophy-
laxis (PEP) in HIV-infection) may be indicated in some
situations. For example, inadvertent contact with conta-
gious material (following a needle stick injury or some
other kind of professional exposure) or the positive
HIV-status of a partner does not becomes clear until
after sexual intercourse has taken place.

Conclusion

HIV-infection, which is primarily transmitted by
unprotected sexual intercourse, after a latency phase
of several years leads to a deficiency of the immune
system, which is called AIDS (acquired-immune-
deficiency-syndrome). AIDS has become a disease with
worldwide significance and far-reaching consequences
for society. In developing countries, a great number of
children suffer from the disease, either directly or indi-
rectly by the loss of one or both parents. AIDS can-
not be cured, a vaccination is not available, but the
inevitable deadly course of the disease can be delayed
by antiviral therapy. Information campaigns, the avoid-
ance of unprotected sexual intercourse (without use of
condoms) and the HIV-status of partners are of decisive
significance in the fight against AIDS.

Cross-References

� AIDS-Defining Symptoms
� CD4

� Condom
� Fusion Inhibitors
� HIV-Test
� Non-Nucleoside Reverse Transcriptase Inhibitors

(NNRTI)
� Nucleoside and Nucleotide Reverse Transcriptase

Inhibitors (NRTIs)
� Postexposition Prophylaxis (PEP) in HIV-Infection
� Protease-Inhibitors (PI)
� Sexually Transmitted Diseases
� Virus Load
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HIV-Test

Synonyms

Detection of HIV-Antibodies

Definition

HIV-test detects antibodies against the HI-virus. At
first, a HIV search-test (HIV-ELISA-test) is carried out.
In the case of a positive result, a second test follows
for confirmation (Western blot method or immunoblot).
According to the WHO, a person is assumed to be HIV-
positive when antibodies against two different viral pro-
teins can be detected. In further tests more detailed
information of the virus’ stems is revealed, and – after
the onset of a therapy – testing of resistances is per-
formed. Directly after the infection with the HI-virus,
during the building antibodies phase, the test still shows
a negative result. About 12 weeks after infection the
detection of antibodies can assumed up be reliable. In
newborns maternal IgG-antibodies are present, which
leads to falsely positive test results. Due to this, in new-
born children, a direct detection of the virus itself (e. g.
PCR-test) is performed.

HMO

Definition

A Health Maintenance Organization (HMO) is a type
of health care plan that provides a full range of health-
care services to its members. It offers prepaid, compre-
hensive health coverage for both hospital and physician

http://hivdb.stanford.edu
http://www.hiv.lanl.gov/content/index
http://www.aidsinfo.nih.gov/guidelines
http://www.ctu.mrc.ac.uk/penta/guidelin.pdf
http://en.wikipedia.org/wiki/HIV
http://www.who.int/topics/hiv_infections/en/
http://www.unicef.org/aids/
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services. An HMO contracts with healthcare providers,
e. g. physicians, hospitals, and other health profession-
als. Members are required to use participating providers
for all health services. Members are enrolled for a spec-
ified period of time.

Hole

� Landfill

Holistic Medicine

Synonyms

Complementary medicine; Traditional medicine; Alter-
native medicine

Definition

Holistic medicine represents an approach to medical
treatment based on the theory that living creatures and
the non-living environment function together as a sin-
gle integrated whole. The holistic approach to medicine
insists on the study not only of individual disease but
also of the response of people to their disease – phys-
ically, psychologically, and socially. A treatment plan
must meet the unique needs of each individual, and all
aspects of an illness are taken into account, such as the
effects of the illness on personal relations, the family,
work, and the patient’s emotional well being. Holistic
treatment prefers to encourage the patient’s own capac-
ity for self-healing, rather than having recourse to sur-
gical or drug remedies, and emphasizes education and
self-care, including proper diet and exercise.

Cross-References

� Alternative Medicine
� Complementary Medicine
� Traditional Medicine

Home Care

� Community Care

Home- and Community-Based Services

Definition

Home and community-based services are � health ser-
vices provided in a patient’s place of residence or
in a non-institutional setting located in the immediate
community. They may include home health care, adult
day care, consultative-specialist health care, medical
equipment services, or other interventions.

Homogeneity Analyses:
“Fixed Effect” Model

Definition

Homogeneity analyses: “Fixed effect” model is
a method of meta-analysis (and general statistical mod-
eling) which estimates an overall single effect for an
intervention. Variation of study estimates is assumed
to be due to random (sampling) error within studies.
This model assume that the exposure effect is con-
stant across studies and that variation from one study
to the next is due solely to within-study random vari-
ation. Fixed-effects models may allow the outcome to
depend on several fixed effects, corresponding to sev-
eral variables that characterize the studies. This method
of meta-analysis ignores between study variability, and
may overestimate the precision of the treatment effect if
there is significant unexplained heterogeneity between
the studies.

Homogeneity Analyses:
“Random Effect Models”

Definition

Homogeneity analyses: “Random effect models” is
a method of meta-analysis (and general statistical mod-
eling) which estimates the effect of an intervention,
assuming that variation in the meta-analysis is a com-
bination of random sampling error within studies and
variation between studies. Random effect models are
more conservative than fixed effect models, giving esti-
mates with wider � confidence intervals. This method
takes into account the possibility that other factors may
modify treatment effects, and assumes that the studies
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included in the review are a random sample taken from
the distribution of the possible treatment effects. If ran-
dom-effect models are used, then the rationale for mod-
el selection should be given, and estimates of among-
study variation should be reported.

Hookworm Infection

� Infection with Ancylostoma Duodenale

Hormone Replacement Therapy (HRT)

Definition

Hormone replacement therapy refers to the substitution
with the female hormone estrogen alone (in a wom-
an with no uterus) or estrogen and progesterone (in
a woman with an intact uterus to prevent overgrowth of
endometrial lining and consequently endometrial can-
cer) in the peri- and postmenopause to prevent signs
and symptoms of the declining female hormone pro-
duction in the ovaries. HRT is effective for menopausal
symptoms as well as for the prevention of � osteo-
porosis and hip fractures due to bone mass declines in
the � menopause. Because of the major adverse effects
(increased risk of invasive breast cancer, cardiovascular
diseases, stroke, phlebothrombosis) benefits and risk of
HRT have to be weighed carefully and individually.

Hospice

� Palliative Medicine and Hospice Care
� “A Safe Place to Suffer”

Hospice Care

Synonyms

Palliation at home; Long term-care facility

Definition

Hospice and palliative care have a similar philosophy,
namely the alleviation of symptoms (e. g. severe pain)
for patients with end stage disease. But they represent
differing aspects of the aim of ‘a safe place to suffer.’

Furthermore, their locations of treatment often vary.
Hospice care is defined as ‘a program that provides pal-
liative care and attends to the emotional and spiritual
needs of terminally ill patients at an inpatient facility
or in the patient’s home’ (http://cancerweb.ncl.ac.uk/
cgi-bin/omd?query=hospice&action=Search+OMD).
Hospice care is most frequently provided in the
patient’s home, in long term care facilities or residential
institutions.

Cross-References

� Palliative Care

Hospice Care in Children

� Paediatric Palliative Care

Hospice Chaplains

Synonyms

Geriatric chaplain

Definition

Hospice chaplains work in hospitals, seminaries or
with volunteer organizations, which provide spiritual
care for geriatric and terminally ill patients. They visit
homes and retirement centers, often with the coopera-
tion and assistance of voluntary helpers. The hospice
chaplains, along with their team, provide a welcome
relief from isolation and routine for most patients. Their
visits mostly occur at weekly intervals on a one-on-
one conversational basis which guarantees personal and
intimate contacts that often lead to durable friendships.

Hospital-Acquired Infections

� Nosocomial Infections

Hospital Care

� Inpatient Care

http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=hospice�egingroup uppercase {count@ 38}elax elax uccode `unhbox voidb@x �group let unhbox voidb@x setbox @tempboxa hbox {count@ global mathchardef accent@spacefactor spacefactor }accent 3 count@ egroup spacefactor accent@spacefactor uppercase {gdef {~}}endgroup action=Search+OMD
http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=hospice�egingroup uppercase {count@ 38}elax elax uccode `unhbox voidb@x �group let unhbox voidb@x setbox @tempboxa hbox {count@ global mathchardef accent@spacefactor spacefactor }accent 3 count@ egroup spacefactor accent@spacefactor uppercase {gdef {~}}endgroup action=Search+OMD
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Synonyms

Infection control

Definition

Hospital epidemiology and infection control have been
synonyms for many years, and both refer to the disci-
pline concerned with preventing the spread of infec-
tions within the healthcare setting. However, both of
these terms have grown in terms of definition and func-
tion. Infection control refers to policies and procedures
used to reduce or minimize the occurrence of hospi-
tal infections (� hand hygiene, cleaning/� disinfection/
� sterilization, vaccination, � surveillance, � outbreak
investigation, etc.). Hospital epidemiology is the use
of scientific methodology to measure the necessity and
effect of preventive strategies for hospital infection con-
trol.

Basic Characteristics

The fundamental roles of hospital epidemiology are to
identify risks, understand risks, and eliminate or mini-
mize the risks of hospital infections.
Hospital infection (HI), also called hospital-acquired
or nosocomial infection, is an infection that originates
or occurs in a hospital or other healthcare facility.
The term “nosocomial” comes from two Greek words:
“nosus” meaning “disease”, and “komeion” meaning
“to take care of”.
The � Centers for Disease Control and Prevention
(CDC) has developed a set of definitions for surveil-
lance of HI (Garner et al. 1988). The definitions com-
bine specific clinical findings with results of laboratory
and other tests. According to these definitions, a HI is
an infection not present on admission, but acquired dur-
ing a stay in hospital, that manifests itself either dur-
ing hospitalization or in the period following a hospi-
tal stay. The majority of HIs become evident 48 hours
or more following admission. HIs include occupation-
al infections that healthcare workers acquire while per-

forming their duties within a healthcare setting. All HIs
can be classified as occurring in one of 13 sites. The
most common types of HIs are � surgical site infec-
tions, � urinary infections, � pneumonia, and � blood-
stream infections.

Epidemiology

Hospital infections occur worldwide and affect both
developing and developed countries. Approximately
5%–10% of all hospitalized patients in developed coun-
tries acquire a clinically significant HI per year; the
� mortality rate attributable is about 10% (WHO 2002).
The � incidence rate for developing countries can be
higher than 25%. HIs increase patients’ morbidity and
mortality, length of hospital stay, and treatment costs.
HIs have occurred for as long as hospitals have existed.
Reasons why nosocomial infections will be common in
the future include the advancing age of patients admit-
ted to healthcare settings; greater prevalence of chronic
underlying diseases among admitted patients; increased
use of aggressive medical and therapeutic interventions,
including implanted foreign bodies and organ trans-
plantations; growing numbers of immunocompromised
patients; and transmission of � antibiotic-resistant bac-
teria.

Etiology

Many different pathogens may cause HI. The infect-
ing organisms vary among different patient populations,
different healthcare settings and facilities, and different
countries (Ducel et al. 2002). The most common noso-
comial pathogens are bacteria, viruses, fungi, and para-
sites. These microorganisms may already be present in
the patient’s body or may come from the environment,
contaminated hospital equipment, healthcare workers,
or other patients.

Reservoirs

Reservoirs of HI may be animate (healthcare workers,
patients’ own endogenous flora, visitors) or inanimate
in the environment, including equipment and medica-
tions.

Host

Exposure of a susceptible host to infecting agents is
influenced by intrinsic factors (age at infection, birth
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weight, sex, nutritional status, comorbid conditions
and diseases, immunosuppression, immunization sta-
tus, and psychological state of the host) and extrinsic
factors (invasive medical or surgical procedures, medi-
cal devices, duration of antimicrobial therapy and hos-
pitalization, and exposure to hospital personnel) (May-
hall 2004).

Environment

Environmental factors include a) physical factors such
as building features, ventilation, water; b) biologic fac-
tors such as vectors; and c) social factors (socioeconom-
ic status, sexual behavior, potable water, food prepara-
tion, and adequate waste disposal).

Mode of Transmission

Pathogens that cause HIs can be acquired in several
ways.
a) Endogenous infections: bacteria present in the nor-

mal flora may cause infections due to transmission
to sites outside their natural habitat.

b) Exogenous infections: bacteria can be transmitted
through � contact (direct or indirect); � droplets
or air; contaminated food, water or medications; or
by arthropods or other insects. Contact transmis-
sion is the most important and the most common
mode of transmission. Vector-borne transmission of
infectious agents is of less significance in developed
countries.

Risk Factors

All patients admitted to hospital are at some risk
of acquiring a HI. The most vulnerable are neonates
(especially premature babies), very old people, people
with compromised nutritional or immune status, and
those with comorbid conditions (such as diabetes). Oth-
er risk factors include a prolonged hospital stay, use
of indwelling � catheters, inadequate hand hygiene,
and prevalence of antibiotic-resistant bacteria from the
overuse of antibiotics.

Prevention

In the early 1970s, The CDC initiated the Study on
the Efficacy of Nosocomial Infection Control Project
(SENIC) to examine the � effectiveness of HI surveil-
lance and control programs. This project showed that

approximately 32% of HIs are preventable if infec-
tion surveillance and control programs include four
components: 1) appropriate emphases on surveillance
activities and vigorous control efforts; 2) at least one
full-time infection-control practitioner per 250 beds; 3)
a trained hospital epidemiologist; and 4) feedback of
wound infection rates to practicing surgeons (for surgi-
cal site infections) (Haley et al. 1980).
Although the components needed for prevention vary
for the different types of HI, a variety of steps can be
taken to prevent nosocomial infections, and include the
following key components (Ducel et al. 2002):
• Adopting an infection control program which

includes strict quality control of procedures known
to lead to infection, and a surveillance program to
track infection rates,

• Limiting transmission of pathogens through cor-
rect and frequent handwashing and glove use, asep-
tic practices, sterilization, disinfection, � isolation
strategies, and laundry,

• Limiting the risk of endogenous infections by mini-
mizing invasive procedures and promoting cautious
use of antibiotic medication,

• Protecting patients with appropriate antibioprophy-
laxis and vaccination,

• Prevention of infections in staff members,
• Continuing staff education.

Epidemiologic Methods Applied
to Hospital Infections

Classic methods in epidemiology (� epidemiology,
aims and scopes) are used to study HI. Descriptive epi-
demiology provides helpful tools to describe the distri-
bution and frequency of HI, particularly in relation to
persons (age, sex, race, marital status, personal habits,
occupation, socioeconomic status, medical or surgical
procedure or therapy, device use, underlying disease,
or other exposure), time (duration of stay in hospital,
pre- and post epidemic periods, seasonal variation, sec-
ular trends), and place (geographic occurrence of the
HI or outbreak, medical or surgical ward of acquisi-
tion of infections). Information on each of these char-
acteristics allows the formulation of a hypothesis about
the source, reservoir, or the mode of transmission of
a HI. In particular, descriptive data analysis may be per-
formed in the early phase of the investigation of clus-
ters of HI. � Analytical studies are designed to test



H

Hospitals 685

hypotheses. Two types of analytical studies can be used:
� cohort studies and � case-control studies. Examples
of cohort studies include identification of risk factors
for HI and risk factors for postoperative complications,
and handwashing methods. A � retrospective (histori-
cal) cohort study is widely used in the investigation of
an outbreak of HI. Experimental epidemiology mainly
consists of � randomized clinical trials in hospital epi-
demiology. Examples are the following: prevention of
catheter-related bloodstream infections, prevention of
surgical site infections, prevention of ventilator-associ-
ated pneumonia, control of transmission of multiresis-
tant microorganisms, etc.

Cross-References

� Antibiotic-Resistant Bacteria
� Bloodstream Infections
� Case Control Studies
� Catheter
� Centers for Disease Control and Prevention (CDC)
� Cohort Studies
� Contact
� Disinfection
� Droplet
� Effectiveness
� Epidemiology
� Hand Hygiene
� Incidence Rate
� Isolation in Public Health
� Mortality Rate
� Observational Studies
� Outbreak Investigation
� Pneumonia
� Public Health Surveillance
� Randomized Clinical Trials
� Sterilization
� Surgical Site Infections
� Urinary Infections
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Hospital Information System

Definition

A hospital information system is an � information sys-
tem for processing � data, information and knowl-
edge in hospital activities, i. e. on the secondary and
tertiary health care levels. These electronic systems
include electronic patient databases; applications for
data access, retrieval, presentation, and distribution
from several units (physicians’ notes, nurses’ notes,
laboratory and other diagnostic tests, medications, etc);
and communication technologies enabling simultane-
ous use by several users and transfer of information
for several purposes: research, education, teleconsult-
ing, etc.

Hospitals
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Definition

Hospitals are licensed establishments providing mainly
inpatient healthcare, i. e. diagnosing, treating and hous-
ing the sick and injured, and managing childbirth. Out-
patients, i. e. patients who do not stay in the hospital
after treatment, can receive examination, � emergency
care or other services not provided by doctors outside
the hospital. Hospital health care delivery may be on
a public (government-owned) or private (non-profit or
profit making) basis. Hospitals are either providing nec-
essary health care for all types of diseases or special-
ized in some medical areas (e. g. children’s hospitals,
mental hospitals). The hospital sector is in most coun-
tries strongly regulated by government law. Scope and
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quality of inpatient health care services depend on the
resources spent in the hospital as well as on the qual-
ifications of the hospital staff and therefore may vary
significantly from one country to another.

Basic Characteristics

History

The term ‘hospital’ comes originally from ‘hospitium’
meaning a place for guests. During Roman times, its
meaning has extended to ‘needing shelter’. Through-
out the middle ages, hospitals were charitable institu-
tions for the needy, aged, infirm, or young and hospitals
were mostly dependent on the church. In the 16th cen-
tury hospitals took on their modern meaning as institu-
tions where sick or injured people are given medical or
surgical care. In Europe, in the late 17th century, large
facilities for the sick and poor were created, and, espe-
cially in France, hospitals have since been well estab-
lished. During the 18th century there was a rising need
for hospitals due to the increase in the urban population
in larger industrializing towns, and hospitals became
more and more independent from the church. But there
was little that could be done in a hospital that could
not be as well done in a home. Only with the progress
of medicine and surgery has the hospital flourished.
Toward the end of the 19th century, hospital care was
revolutionized by the discovery of anesthesia, improve-
ments in sanitation, establishment of hospital nursing
schools, and other advances. After the World Wars, hos-
pitals broadened the scope of their activities, becom-
ing important centers not only for health care services
but also for medical education, nurse training, medical
research, and the provision of patient convalescence and
social support. The development of ambulance services,
transporting sick and injured people, made the modern
hospital also the focus of emergency care. In conclu-
sion, hospitals have changed from places providing care
solely for the sick and poor to being the center of the
medical world, occupying an important place in society
from birth until death.

Types and Organization of Modern Hospitals

Today, inpatient hospital health care is delivered either
by general hospitals or by specialized hospitals, for
example, mental health and substance abuse hospitals

or other specialty hospitals such as specialized heart
disease hospitals.

General hospitals are licensed establishments which
provide surgical and non-surgical diagnostic and med-
ical treatment for inpatients, using specialized facili-
ties and equipment for all types of diseases. Hospitals
also may provide outpatient care such as examination,
laboratory services, diagnostic X-ray services or emer-
gency services which are not provided by outpatient
doctors’ offices. In some countries, a minimum num-
ber of beds is a required condition for registration as
a hospital. Hospitals can be run by the government on
a national, regional or community level (e. g. general
acute hospitals, army and police hospitals, prison hos-
pitals), by private non-profit organizations (e. g. the Red
Cross) and by universities (teaching hospitals). Teach-
ing hospitals, in addition to providing care, train health
care providers, perform research and provide high level
services such as organ transplantation.

Specialized hospitals, such as mental health and sub-
stance abuse hospitals, provide the whole spectrum of
inpatient services needed for mentally ill people or peo-
ple suffering from substance abuse disorders requir-
ing typically longer lengths of stay. Services comprise
general psychological, psychiatric and nutritional care
along with other social services.

Specialty hospitals are licensed establishments for
the care of patients with specific types of diseases or
medical conditions. For example, specialized emergen-
cy centers, hospitals for tropical diseases, orthopedic
hospitals, sanatoriums for rehabilitation or disease pre-
vention. These hospitals may also provide outpatient
services, laboratory and operating room services.

Hospital staff in modern hospitals are required in
significant numbers to provide the whole spectrum of
hospital services. Large hospitals may employ between
2000 and 3000 people which makes the management
of a hospital a very complex task. The main groups of
employees in a hospital are as follows:
• Clinical staff: Physicians or doctors responsible for

the diagnosis, treatment and prevention of diseases
and surgeons, specializing in performing surgery.

• Nurses performing diagnostic skills (e. g. history
taking), therapeutic management (e. g. coordinating



H

Hospitals 687

consultations and referrals), and promoting health
activities in collaboration with the patient.

• Laboratory staff and pharmacists.
• Administrative staff dealing with finance and

accounting, salaries, supply, storage, staff recruit-
ment and training, building maintenance, catering,
laundry, etc.

Funding and Payment Systems

According to the health care system and regulatory
framework in place, hospitals may be run by the gov-
ernment or independent non-profit organizations with
public funding through taxes or social insurances (e. g.
in most European countries). Or, hospitals may be pri-
vately run with a clear for–profit motive (e. g. in the
United States).
Regardless of who owns the hospitals, the methods of
financing have changed significantly during the two
past two decades all over the industrialized world.
There has been a clear shift from open-ended retrospec-
tive funding of inpatient health care towards funding
based on � prospective budgets or � per-case payments.
The change in financing methods of hospitals is due to
the persisting need for � cost containment as endlessly
rising hospital expenditures are confronted with limited
public and private financial resources. Budgets in gen-
eral are based on historical spending and do not typi-
cally incorporate incentives to spend less than the fixed
budget. Even annually revised activity-related budgets
make it difficult to realize cost containment. Therefore,
more and more hospital owners changed the financing
method of hospitals towards per-case payments based
on purchasing packages, i. e. contractual agreements
between purchaser and provider, or on � diagnosis
related groups (DRGs).

Organizational and Structural Changes,
Future Challenges

There are four main factors that influence the organi-
zational and structural changes in hospital health care
provision:
1. Evolution of disease and treatment

Many large hospitals reflect the scientific, econom-
ic and social situation of the time when they were
built, i. e. the early 20th century. Distinctive oper-
ative units divided into medical disciplines deliver
services according to their own independent proce-

dures. Changes in the presentation of diseases, for
example the increasing advent of chronic diseases,
have led to a growth in multidisciplinary treatment
based on the idea of a health care chain. These sci-
entific and technological changes in disease man-
agement (� disease management programs) require
a redesign of most hospital structures as rigid and
hierarchically organized disciplines do not favor the
cooperation of interdisciplinary care-teams.

2. Health policies and payment systems
The regulatory framework resulting from health pol-
icy changes as well as from changes in payment sys-
tems influence the investment and delivery of care in
hospitals. Payment systems may, for example, privi-
lege investments in hospital equipment but not in the
maintenance of hospital buildings. � Per-case pay-
ments based on DRGs may lead to higher admission
rates or extensive equipment use not directly related
to the health gain but to the higher reimbursement
rate.

3. Progress in medical technology
Advances in health technology, such as diagnostic
imaging, intravascular ultrasound and minimal inva-
sive surgery, have led to a considerable reduction in
the average length of stay of a patient. This has led to
an overall reduction in the number of hospital beds
and a higher turnover in patients.

4. Improving quality programs
Hospitals need to improve their quality of services in
many aspects (� health care quality). There is a lack
of coordination between services, often an inappro-
priate use of resources with respect to the quality
delivered and scarce maintenance of building and
equipment as well as a lack of information among
hospital staff on costs and outcome. Improvement
in the quality programs necessitates changes in the
organization and management of hospitals. The cur-
rent trend is to consider hospitals as industrial com-
panies which must be organized, managed and eval-
uated. In this sense, management functions and clin-
ical activities have to be provided with the shared
common goal of health care quality. Many initia-
tives aiming to improve health care quality have
been started: for example the introduction of � clin-
ical guidelines, continuing medical education, dis-
ease management programs and standards for health
technology assessment.
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The continuous development of medical knowledge and
treatment practices together with the financial pressure
of cost-containment and the rising expectations in terms
of quality of care will inevitably lead to further changes
in the organization and management of hospitals. The
future challenges are two-fold:
1. to change the functional interaction between the lev-

els of care, incorporating the idea of a health care
chain to provide effective and integrated health care
to the patients, and

2. to change the reporting measures in order to make
the effectiveness of health services transparent with
regard to patients’ health quality.

Cross-References

� Activity-Based Bugdets
� Clinical Guideline
� Cost Containment
� Diagnosis Related Groups (DRGs)
� Disease Management Programs
� Emergency Care
� Health Care Quality
� Per-case Payment
� Prospective Budgets
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Host

Definition

The host is the human or animal to which an agent
acquires entry and in which it multiplies. The reaction
of the host to infection is variable, resulting in an unap-
parent or clinical, mild or severe infection.

House Dust Mites

Synonyms

HDM; Dust mites; Domestic mites

Definition

House dust mites (HDM) are small arthropods approxi-
mately 0.3 mm in length. The biological family includes
47 species in 17 genera but those most frequently
detected in human dwellings are Dermatophagoides
pteronyssinus, D. farina, Blomia tropicalis and Euro-
glyphus maynei. The optimal air temperature for dust
mite growth is between 18 and 27°C. Their major
food source is skin scales and organic debris, but they
are almost entirely dependent on ambient humidity for
moisture. Feces, in the form of small airborne particles,
have great allergenic potential due to protein residues,
and inhalation of fecal particles is the main way of
exposure. High levels of domestic mites and their aller-
gens are usually observed inside homes in hot and wet
climatic zones of the world but have now been found
even in northern parts of Europe and North America,
where cold and dry climates predominate. The high-
est mite densities are found in bedrooms and living
rooms because these indoor spaces usually have large
areas covered by textile materials. The most important
adverse health effects due to biological indoor air con-
tamination are asthma (primarily in children), atopic
dermatitis, eczema, urticaria, allergic rhinitis, and con-
junctivitis. Asthma is strongly associated with sensiti-
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zation to indoor allergens, and among them HDM aller-
gens are thought to be a major cause. Indoor relative
humidity is the key factor that determines survival and
development of house dust mites. For this reason, the
most effective recommendations for reducing the HDM
population and accumulation of allergens are maintain-
ing relative air humidity below 50%, and encasing mat-
tresses with a special mite-impermeable membranous
material. Other recommended measures are improv-
ing ventilation, intense and frequent vacuum cleaning,
reducing the total textile area in indoor spaces, and even
removal of carpets and other floor coverings from the
homes (especially from bedrooms) of those who suffer
allergies to house dust mites.

Housing

� Urban Environments

HRQL

� Quality of Life

HTA, Aspects of
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Definition

Health Technology Assessment (HTA) is carried out
by a multidisciplinary group because it requires wider
expertise than any individual or single disciplinary
group could be expected to have. While conducting
a HTA, medical, methodological, ethical, social, legal,
and economic aspects have to be considered, discussed
and judged prior to formulation of the recommenda-
tions.

Basic Characteristics

Compared to assessing published medical evidence,
the methods for assessing the ethical, legal, and social
aspects of health technology by HTA are relatively

undeveloped. One reason for this might be that inte-
grating ethical inquiry into HTA is methodologically
difficult. However, policy makers can only make well-
founded decisions on the basis of HTA reports dealing
with all of the aspects mentioned below.

Methodological Aspects

The core mission of HTA methodology is to promote
the identification, development, and use of appropriate
research methods so that health and social care can be
built on the best possible evidence base. Consequent-
ly, the main purpose of HTA is to determine the avail-
able � scientific evidence, including � patient safety
and risks, � efficacy, and � effectiveness.
Methodological aspects are discussed in detail under
� HTA methodology.

Economic Aspects

Because costs and efficiency have made technolo-
gy prominent in health care policy-making, HTA has
become much more focused on (and limited to) eco-
nomic aspects of health technology, whereas gener-
al technology assessment lays greater emphasis on
the societal context of technology, or the interac-
tions between technology and society. Consequently, in
HTA, different methods are seen as valid and viable.
For example, HTA is much more dominated by quan-
titative (� quantitative research), comparative research
than general � technology assessment, where � quali-
tative research is more often regarded as appropriate.

Ethical Aspects

Moral aspects have been on the HTA agenda since
HTA itself was first used in Western societies in the
early 1970s. The growing importance of biotechnol-
ogy in medicine since then has added to an increas-
ing awareness of ethical aspects. With relatively new
issues like � genetic testing, ethical questions have
entered the agenda, going beyond the traditional clin-
ical considerations. These ethical questions concern the
possible impacts on society, and challenge our con-
cept of health and disease as well as our understand-
ing of human dignity, thus introducing a new quality
into debates on health care and medicine. Regarding
moral aspects, HTA has not matured as a comprehen-
sive approach to evaluating health technology. Instead,
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HTA has become much more focused on (and limited
to) economic aspects of health technology, often with
the consequence of insufficient consideration of ethical
aspects of the new technology before a recommenda-
tion is made. Although there is no validated method for
assessing values or ethics (in healthcare), at least three
categories of ethical questions can be distinguished in
HTA (Reuzel et al. 2004a):
• Issues related to essential concepts and definitions
• Issues related to the technology, which in health care

focus on diagnosis, prevention, and therapy
• Issues related to resource allocation

Social Aspects

There is a need for ethical inquiry in HTA from the per-
spective that policy-making never appears to be based
exclusively on economic (� cost effectiveness) data.
Health technologies may have social and ethical con-
sequences that influence policy-making and therefore
need to be addressed in HTA. Typically, an ethical
inquiry is carried out as an addition to conventional
HTA, by including � patient preferences or � patient
orientation of the procedure assessed in decision mod-
eling, or by � quality-of-life studies or discussions on
equity and distributive justice (Reuzel et al. 2004a).

Legal Aspects

The structure of the legal systems in each particular
country is determined by the basic structures of the
medical and health care systems themselves. The dif-
ference between national health care systems, where
the state determines the rules for accepted medical
methods and products, and social insurance systems,
which are more or less self-governing bodies, has to
be observed within the framework of public legal reg-
ulations. Another important aspect relates to the local
scope of decisions. In some countries, decisions based
on HTA reports have effects at a national level, in oth-
er systems, only at a regional level. One problem is
that the legal concepts for dealing with HTA recom-
mendations, which leave considerable scope for inter-
pretation, are relatively undetermined. Furthermore, the
lack of consensus on the criteria and procedures of deci-
sion-making in HTA concerning health sciences as well
as practice constitute unsatisfactory empirical facts, as
well as a normative challenge.

A legal constitution of HTA has to guarantee the coher-
ence of regulations in the different fields of law relat-
ed to HTA (e. g. pharmaceutical law, law of medicinal
products, statutory health insurance law) and the har-
monization of their effects in the process of application
(Francke 2006).
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Definition

Health Technology Assessment (HTA) has been com-
pared to a bridge between the world of research and the
world of decision-making. This bridge is intended to

http://www.egms.de/en/meetings/hta2005/05hta10.shtml
http://www.egms.de/en/meetings/hta2005/05hta10.shtml
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allow the transfer of knowledge produced in scientific
research to the decision-making process. A common-
ly accepted definition for the context of HTA does not
exist because the context of HTA has to take a lot of dif-
ferent aspects into consideration. Besides the published
evidence, for example, methodological, social, ethical,
and legal circumstances have to be judged prior to giv-
ing a recommendation via a HTA report.

Basic Characteristics

Technology Assessment
and Health Technology Assessment

� Technology assessment has been described as a com-
prehensive form of � policy research that examines
short- and long-term social consequences of the appli-
cation of technology. Developing and/or using (health)
technologies is based on value judgments, meaning
that social, cultural, ethical, and legal factors are inter-
twined with the place of (health) technologies in soci-
ety (Oortwijn et al. 2004). There is no sharp distinc-
tion between the terms technology assessment (TA) and
health technology assessment with regard to the con-
tent because general TA tools can be and are applied to
health technologies. Conducting HTAs does not begin
and end with the HTA itself, but it is ideally embed-
ded in a course of activities: first, the classification of
pending problems; second, the prioritization of topics;
third, conducting the research or assessment; fourth,
appraisal of the recommendation; and last, its imple-
mentation.
Unfortunately, in many countries, the role of TA
and HTA in the preparation of decision making and
later implementation of these decisions is not well
defined.

Perception of HTA

HTA exists alongside policy decisions and is often
insufficiently recognized by politicians and health care
managers. It is crucial to explain the context of a HTA
report clearly, so that readers can better assess whether
the report is relevant to their own problems. The
context-embedded approach of HTA is a key advan-
tage of these assessments, because � evidence-based
medicine is mainly focused on � randomized con-
trolled (clinical) trials, with questionable transferability
of the results into policy decisions. In order to give an

evidence-based solution to the problems addressed in
the policy question, the researchers have to define the
policy question in terms of safety, � efficacy, � effec-
tiveness, and psychological, social, ethical, organiza-
tional, professional, and economic aspects of HTA
(� HTA, aspects of). These questions determine how
the rest of the assessment will be conducted, the aspects
that will be evaluated and those that will not, as well
as the profundity of the research regarding each of the
aspects mentioned.
In each country, the adoption and use of health technol-
ogy is influenced by many factors, including the per-
ception and experience of health and disease, cultural
responses to technology, the nature of the medical pro-
fession in the particular country, industrial information
and promotion, and the financial and regulatory sys-
tem.

Cross-References
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Definition

Sources for assessing studies to consider within a health
technology assessment (HTA) report are mainly litera-
ture databases like Medline, EMBASE, Current Con-
tents, etc. For assessing HTA reports themselves, spe-
cialized HTA databases exist. Normally, these databas-
es are full-text databases (� databases, full text).
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Basic Characteristics

Because many organizations throughout the world
assess healthcare technology with different focuses,
there is an evident need to cooperate and share informa-
tion from different cultures. The most important medi-
um for sharing such information are HTA databases.
The most important of these databases are:

The Cochrane Library

The major product of the � Cochrane collaboration
is the Cochrane Database of Systematic Reviews. The
Cochrane Library is published four times a year and
is available on CD-ROM and the Internet. Each issue
contains all existing reviews plus an increasingly wider
range of new and updated reviews. It is published and
distributed by Wiley InterScience and is also distribut-
ed by a number of other distribution partners. The
Cochrane Library is a single source of reliable evidence
about the effects of health care. Cochrane reviews are
based on the best available information about health-
care interventions. They explore the evidence for and
against the effectiveness and appropriateness of treat-
ments (medications, surgery, education, etc.) in specif-
ic circumstances. The reviews are mostly prepared by
health care professionals who volunteer to work in one
of the many � Cochrane review groups, with editori-
al teams overseeing the preparation and maintenance
of the reviews, as well as applying the rigorous quali-
ty standards for which Cochrane Reviews have become
known. The activities of the Collaboration are directed
by an elected Steering Group and are supported by staff
in Cochrane Entities (Centers, Review Groups, Meth-
ods Groups, Fields/Networks) around the world.
The following Databases are included in The Cochrane
Library:
• The � Cochrane Database of Systematic Reviews
• The � Database of Abstracts of Reviewsof Effects

(DARE)
• The � Cochrane Central Register of Controlled Tri-

als (CCTR or CENTRAL)
• The � Cochrane Database of Methodology Reviews

(CDMR)
• The � NHS Economic Evaluation Database(NHS

EED)
• The Health Technology Assessment Database
• The � Cochrane Database of Methodology Reviews

(CDMR)

Databases of the Centre for Dissemination
and Reviews (CRD)

The � centre for reviews and dissemination (CRD)
of the National Health Service (NHS) in the Unit-
ed Kingdom was established in January 1994, and
aims to provide research-based information about the
effects of interventions used in health and social care. It
offers three databases: DARE, NHS EED and the HTA
database.

Database of Abstract of Reviews of Effects (DARE)

The CRD created this database for reviews and dissem-
ination in 1994. Potential reviews are identified by hand
searching key medical journals, regular searching of
bibliographic databases, and by scanning gray literature
and selected websites. The database includes reviews of
health and social care topics. It contains summaries of
systematic reviews, which provide a critical commen-
tary on the quality of the review.
Different kinds of records (structured and provision-
al abstracts, Cochrane Reviews published in journals,
Cochrane “flag” reviews) are added to DARE at the end
of every month.

NHS Economic Evaluation Database (NHS EED)

Databases like MEDLINE and EMBASE as well as
magazines (which are hand searched) and working
papers of specialized working groups and � HTA insti-
tutions are the sources of the NHS EED. The database
contains bibliographical information and appraisals of
economic evaluations in which costs, outcomes of treat-
ment, and care alternatives in health care are compared.
Experts in the NHS write appraisals that give informa-
tion about different aspects of the original study, like
study population or study design. Study types that are
investigated include economic studies, cost-benefit ana-
lyzes, cost-utility analyzes, cost-effectiveness analyzes,
cost-minimization analyzes, and cost-consequence ana-
lyzes, as well as � systematic reviews of economic
studies.

International Health Technology Assessment
(IHTA) Database

The � IHTA database contains information on HTAs
and is produced in collaboration with the � INAHTA
Secretariat, based at SBU, Sweden.

http://www.cochrane.org/contact/entities.htm
http://www.cochrane.org/contact/entities.htm
http://www.york.ac.uk/inst/crd/crddatabases.htm


H

HTA-Europe Project 693

The database contains records of ongoing projects
being conducted by members of INAHTA, as well as
publications reporting completed technology assess-
ments carried out by INAHTA members and other HTA
organizations. The abstracts in the database are descrip-
tive rather than analytical and do not form critical
appraisals of the reports (i. e. the reports have not been
evaluated by reviewers from the Centre for Reviews and
Dissemination).
Many different types of research are included in the
HTA database. As well as systematic reviews, the
database contains ongoing and completed research
based on trials, questionnaires, and economic evalua-
tions. Where possible, the research type is stated in
the title or abstract. In some cases there is an overlap
between the DARE database (systematic reviews) and
the NHS EED database (economic evaluations).

Database of the International Network
for Agencies for HTA (INAHTA)

This database was developed in cooperation with the
international network of public HTA agencies (Inter-
national Network of Agencies for Health Technology
Assessment, INAHTA) and contains information on the
current HTA projects and published HTA reports of
INAHTA members. Information includes evaluation of
medical procedures and technologies in health care, and
is available as various kinds of documents, such as HTA
reports, studies, survey results, economic appraisals,
and systematic reviews.

DAHTA Databases

The � DAHTA database contains HTA reports
and projects provided by the German Agency for
Health Technology Assessment � DIMDI (DAH-
TA@DIMDI). In addition, other institutions like the
Federal Physicians’ Chamber (Bundesaerztekammer)
and the National Association of SHI-Accredited Physi-
cians (KBV) use the database to publish their HTA
projects. Current international HTA reports are contin-
uously included, with German abstracts of international
HTA reports added by the DAHTA database staff. The
database contains studies concerning medical evalua-
tion and cost-efficiency of drugs, therapies, and surgical
procedures, as well as studies supporting management
and organization systems of health services.
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HTA-Europe Project

Definition

The HTA-Europe project was developed from a recom-
mendation in the � EUR-ASSESS project. In the HTA-
Europe project, partners examined several preventive
technologies in their respective countries, showing that
prevention and screening procedures often seem to
be prematurely adopted, without adequate assessment.
The HTA-Europe project, as well as the EUR-ASSESS
project, was aimed at improving coordination of HTA
activities in the European Union. The main conclu-
sion of this report was that it would be beneficial for
the healthcare system of European Union countries for
the European Commission to assist the establishment

http://www.dimdi.de/static/de/db/dbinfo/dbkurz/dahta.htm
http://www.dimdi.de/static/de/db/dbinfo/dbkurz/dahta.htm
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http://www.york.ac.uk/inst/crd/crddatabases.htm#HTA
http://www.york.ac.uk/inst/crd/crddatabases.htm#NHSEED
http://www.york.ac.uk/inst/crd/crddatabases.htm#NHSEED
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of a coordinating mechanism for HTA at the European
level.
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Definition

The Impact of Health Technology Assessment (HTA) is
the sum of the broad and diverse effects stemming from
a � HTA program’s activities.

Basic Characteristics

Like other health technologies, HTA should be judged
on the quality and size of its effects. In recent years, this
aspect has received increased attention. HTA has begun
to become an important part of health care policy-mak-
ing in many countries.
The goal of HTA is change; it should help to demon-
strate problems and potentials in disease control. Topics
chosen for assessment must be important to society and
information should be presented in a form that is useful
to the intended audience. Technology assessment iden-
tifies the groups that will be affected by the proposed
technology and evaluates the impact of the technology
on each party.
Furthermore, together with the dissemination and
implementation of HTA recommendations, the evalu-
ation of their effects is an important factor of HTA.
However, the response of policy-makers shows that
many of them do not see the importance of assessment.
There is more interest in controlling costs then in steer-
ing health care. That means that even when good assess-
ments are done, their impact on policy-making has been
modest. Some factors cause some HTA to have little
impact; a prerequisite for the assessment to be effec-
tive is that it must be comprehended and accepted by
those who use it. Furthermore, content and preparation
of the assessment must be properly formulated for it to
be interesting.
The effects of HTAs are linked with the assessing insti-
tution and the motivation of its commissioner (Ger-
hardus et al. 2006).

For best use of HTAs, exact formulation of the impact
aims is needed. As a first step in assessing a technology,
the people concerned should be defined. These people
have to formulate the aims and disseminate the recom-
mendations of the HTA. Effects of HTA should then be
evaluated, and if defined impact aims are not reached,
a discussion should follow.

Impact Measures

Measuring the impact of HTA is very difficult due to the
multiplicity of other influences on the policy-making
process and the difficulty of measuring the longer-term
impacts of HTA (Hailey 1990). Studies of HTA impact
should include at least three types of evaluation: con-
text, implementation, and outcome (Peterson 1998).
Context evaluation identifies environmental enablers
and barriers that influence the impact of HTA products;
implementation evaluation identifies critical processes
and activities in producing HTA products that influence
impact; and outcome evaluation identifies the extent to
which the HTA products influence healthcare policy
and decision-makers. Normally, products that present
evidence with clear conclusions tend to have a greater
influence on decision making than those that do not.
A widely used measuring method in HTA impact analy-
ses is direct � client interviews. This could be “product
specific”, semi-structured interviews with requesters
and purchasers. However, even if a HTA does not result
in instrumental utilization, this is not “no impact”.
In conclusion, the current impact of HTA on policy
decisions has not been clearly and systematically exam-
ined, and programs on this topic are not implemented,
even in the countries that have been using HTA inten-
sively for decades.
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� HTA Program
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Definition

Many organizations throughout the world assess health-
care technology. In the past twenty years, there has
been a rapid expansion of the international Health Tech-
nology Assessment (HTA) community, which today
includes 42 public organizations in 21 countries, and
numerous private and nonprofit organizations (Mulc-
ahy and Walley 2005). Many efforts have been made
to share experiences at an international level, like
establishing the International Society for Technology
Assessment in Health Care. This network stretches
from North and Latin America to Europe, Australia,
and New Zealand.

Basic Characteristics

HTA in Europe

HTA is currently managed actively in 16 European
countries, the old Member States of the European
Union, plus Switzerland. These countries have estab-
lished different national programs, tailored to their own
healthcare environment. The leaders are Sweden and
Denmark, who began to assess health technologies in
the early 1970s. A number of the States of Europe are
deeply involved in HTA, including Spain, The Nether-
lands, France, Sweden, and the United Kingdom (UK).
Other countries have more recently begun to support
and use HTA, including Austria, Belgium, and Ger-
many. In the UK, a centralized National Health Service
(NHS) program was established in 1993. The UK pro-
gram is noted for its strong relationship with the UK
appraisal organization, the National Institute for Health
and Clinical Excellence (NICE), which uses HTA as the
basis for its guidance for the NHS. Some of the national
agencies are outlined below:

United Kingdom: National Coordinating Center for
Health Technology Assessment (� NCCHTA)

France: National Agency for Accreditation and Eval-
uation in Health (� ANAES, formerly ANDEM)

Spain: National Spanish Agency for Health Technolo-
gy Assessment

Netherlands: The Netherlands Organization for
Applied Scientific Research (� TNO)

Sweden: Swedish Council on Health Technology
Assessment in Health Care (� SBU)

ISTAHC and INAHTA

The foundation of the International Society for Tech-
nology Assessment in Health Care (ISTAHC) in 1985
in Copenhagen had the aim of beginning and promot-
ing international communication and co-operation. The
ISTAHC now has more than 1000 members all over
the world and is today called HTAi (www.htai.org).
In 1993, the International Network of Agencies for
Health Technology Assessment (� INAHTA) was cre-
ated. This Network presently has more than 20 mem-
bers, mostly from European Countries (www.inahta.
org), and provides access to a database of HTA reports
and ongoing assessments. Networks across Europe are
necessary to avoid the gaps and duplication in cover-
age of HTA that have become increasingly apparent.
One project was inaugurated in 1994, and called the
� EUR-ASSESS project. Part of the aim of this project
was to establish a network of those working in HTA in
Europe. The need for improved co-ordination of HTA
in Europe led to a subsequent project, the � HTA-eu-
rope project, which was organized by the TNO Pre-
vention and Health Institute in the Netherlands. A third
project, the European Collaboration for Health Tech-
nology Assessment (� ECHTA), explored the possibil-
ities of institutionalizing HTA at a European level. One
of the most prominent outputs of this project was the
formulation of best practice guidelines for undertak-
ing and reporting HTAs (Busse et al. 2002). The most
recent project, which was officially started in January
2006, is the European Network for Health Technology
Assessment project (� EUnetHTA project).

HTA in North America and the United States

The first formal activity in HTA was the Health Pro-
gram of the US Office of Technology Assessment,
established in 1975. In the United States, the Agen-
cy for Healthcare Research and Quality (� AHRQ),
Veteran’s Administration Technology Assessment Pro-
gram, and a multitude of private healthcare organiza-
tions and companies each conduct their own HTA. This

http://www.htai.org
http://www.inahta.org
http://www.inahta.org
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often leads to a fragmented, duplicative and highly vari-
able quality of HTA in that country (Perry and Thamer
1999).

Cross-References
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Definition

Methods for assessing health technology assessment
(HTA) reports have to use best scientific practices and
procedures. Despite policy goals, HTA must always be
firmly rooted in science and the scientific method. The
process must be carried out with integrity and results
must be valid.

Basic Characteristics

Research Question

For best use of HTAs, exact formulation of the impact
aims is needed. In a first step of technology assessment,
the people concerned should be defined. HTA promotes
the decision-making of different kinds of associations,

such as � healthcare providers (e. g. � HMOs), � statu-
tory health insurance providers, purchasers, patients,
or policy-makers. These people have to formulate the
aims and disseminate the recommendations of the HTA.
A policy question, formulated by decision makers, is
then transformed into the correct � research question.

Realization of HTA

The core mission of HTA methodology is to promote
the identification, development, and use of appropriate
research methods so that health and social care can be
built on the best possible evidence base.
Consequently, the main purpose of HTA is to deter-
mine the available � scientific evidence, including
� patient safety and risks, efficacy, and effectiveness.
HTA researchers retrieve, analyze and synthesize the
available evidence. A � systematic literature review
is one important element in determining the efficacy
and safety of a technology. Evaluations are based on
different research categories: randomized clinical tri-
als (� primary research), systematic reviews (� sec-
ondary research), and � treatment guidelines or syn-
thesis of evidence (� tertiary research). The group of
studies that are considered to be the best available to
answer the questions posed is called the “body of evi-
dence”. It is characterized by a combination of factors,
such as the hierarchy of research design, the direct-
ness of the evidence, and the quality of execution. The
strength of evidence is also influenced by other fac-
tors. In judgment of the evidence, the number of stud-
ies, size of effects, and homogeneity or consistency of
results across all included studies should not be neglect-
ed. In the completed HTA report, literature is presented
in tables or by � meta-analysis. The literature used is
also prepared in a useful manner for decision-makers.
The challenge is to judge evidence from different stud-
ies. Research is contracted to academic researchers and
investigation centers; multidisciplinary teams in scien-
tific institutions are advantageous for the realization of
HTA reports.

HTA Reports

The product of the HTA process is the assessment
report or HTA report. The methodology must be exact-
ly and transparently documented. The way researchers
make their judgments about the strength of the evidence
that will underlie their recommendations should be pub-
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lished in a distinct manner. A review has identified 40
different systems used to rate the strength of evidence;
it therefore seems intelligible to explain the used system
in the report (West et al. 2002). Rating of the strength
of evidence causes a grading of recommendation. There
are also several systems to standardize the process of
grading the strength of recommendation. Using letters
is a typical way to describe the strength of recommen-
dations (West et al. 2002).
The HTA program of each country normally publishes
its generated HTA reports. In addition, they should be
included in the � cochrane library and other worldwide
� HTA databases.

Quality of HTA Reports

There are high claims for the quality of HTA reports
and their recommendations. However, different prob-
lems may be present in these reports, especially the risk
of unsystemic literature research and valuation. To pre-
vent these risks, many countries have established HTA
methodology programs. The most well-known of these
programs is the � UK HTA methodology programme,
coordinated by the National Coordinating Centre for
Research Methodology (NCCRM) in Birmingham.

Outcomes of HTA Reports

The outcome of a HTA report is normally a determina-
tion of the appropriateness of payments for services in
health care systems.
Generally, HTA is intended to assist decision-makers in
adopting rational decisions concerning three principal
issues related to new health technologies (Pan Ameri-
can Health Organization 1998):
• approval for market access,
• approval for their inclusion in services financed with

public funds, and, if appropriate,
• proper dissemination within the health system.
With regard to existing health technologies, HTA is
intended to orient rational decision-making with respect
to three principal issues:
• withdrawal of financing for technologies proven to

be inefficient,
• generalization of new applications of technologies

that already exist in the public health system, and
• withdrawal of technology (or suppression of one of

its indications) from the market (e. g. a drug such

as thalidomide, which was withdrawn because of its
side effects).

Cross-References

� Cochrane Library
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� Healthcare Providers
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� HTA, Databases
� Meta-Analysis
� Primary Research
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HTA Program

Definition

A HTA program is any governmental or private effort
or structured program to promote HTA or several
aspects of HTA in specific regions or worldwide.
HTA programs include, for example, � EUnetHTA and
� EUR-ASSESS.

Human Activity Integrating Risk
Identification

� Risk Management
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Human Capital Approach

Definition

The human capital approach is a method to estimate the
� indirect cost due to productivity loss. The value of
the human capital is approximated by the value of an
average individual’s future earning. The entire period
of absence from work due to illness is considered and
valued by the achievable gross income. Over a long-
time perspective, the human capital approach estimates
higher indirect costs compared with the friction cost
method.

Human Engineering

� Ergonomics

Human Factors

Definition

The terms � ergonomics and human factors engineer-
ing are often used interchangeably. Initially ergonomics
was more physiology and comfort oriented, while
human factors engineering was more oriented to phys-
ical sciences. Ergonomics has traditionally focused on
how work affects people, while the emphasis in human
factors (engineering) is on the cognitive and perceptu-
al factors leading to the design of systems that reduce
the operation errors. “Human factors” is an umbrella
term for several areas of research that include human
performance, technology, design, and human-computer
interaction.

Cross-References

� Ergonomics

Human Factors Engineering

� Ergonomics
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Synonyms

Disaster impacts on human health

Definition

Relations of disasters to human health

Basic Characteristics

Even if disasters (� hazards, natural; � hazards, tech-
nological) are not commonly perceived as public health
events, they clearly lead to deterioration of human
health over vast disaster-affected areas.
Direct health-related impacts of disasters are: deaths,
injuries, � communicable diseases, and mental health
problems. Health effects may result from unsafe or
unhealthy conditions (lack of safe drinking water,
spoiled food supplies) following the disastrous event.
Indirect effects arise through social and economic dis-
ruption, infrastructure damage, and population dis-
placement.
There are short-term health effects, such as injuries
and stress associated with the disaster, and long-term
health consequences, such as malnutrition, psychiatric
disorders, depression, anxiety, alcohol or substance
abuse, functional disabilities, and domestic (children
and spouse) violence.
Life-threatening situations may arise, e. g. in elderly
and lonely people with severe health problems who
were trapped and abandoned in their homes.
Population displacement following disasters leads to
increases in communicable diseases resulting from
crowding, lack of clean water and shelter, and poor
nutritional status. Due to the very large number of peo-
ple that may be affected, malnutrition and famine trig-
gered by disastrous events may be among the most
important consequences of natural disasters, and the
resultant deaths may outnumber the direct fatalities.
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In areas hit by a disaster with no evacuation warning,
the hardship can be even more intense. Families spend
nights huddled together in places they believe to be rel-
atively “safer”, which may not necessarily be safer in
reality.
Disasters test the integrity of water supply systems
and increase the risk of outbreaks of water-borne dis-
eases. The impacts of disasters are particularly severe
in less developed areas featuring environmental degra-
dation and in communities lacking basic public infras-
tructure. Populations with poor sanitation infrastructure
and a high burden of infectious disease often experi-
ence increased rates of diarrheal diseases after disaster
events. Post-disaster increases in cholera and typhoid
have been reported. After some disasters in less devel-
oped countries, such as the 2004 tsunami, there was
a higher risk of disease outbreaks caused by polluted
drinking water and a higher risk of communicable dis-
eases.
There is much evidence of the impact of disasters on
mental health. There may be considerable prolonged
impairment by common mental disorders (anxiety and
depression). Depending on how much suffering, death,
and destruction they witness during a catastrophe, some
survivors suffer from � post-traumatic stress disorder
(PTSD), the same disorder that afflicts combat veter-
ans. PTSD is psychological damage that develops after
a traumatic experience and is almost always a delayed
reaction to the trauma. Symptoms might appear soon
after the event, but they might not surface until several
months or even years have passed.
Among the symptoms of PTSD are a vanished sense
of security, fear of another disaster, hypervigilance,
fatigue, poor concentration, somatic problems (sleep
disturbances, appetite difficulties, etc.), feeling nervous
or tense, depression, and anxiety/stress. These are the
expected reactions of a person who is suffering PTSD
and facing the fact that their life circumstances have
changed dramatically. Dealing with death or injury
of family members, loss of a home, radically trans-
formed neighborhoods, joblessness, the inconvenience
of extensive repairs, etc., can cause a state of long-
lasting shock and the rational thinking processes of
those affected may not function normally.
Those who experience disasters are prone to severe
stress. Children suffer ongoing nightmares. They often
cling to their parents and refuse to go to school. More-
over, children who do attend school after a traumatic

disaster – even those who have typically behaved well –
may develop serious discipline problems.
Health impacts of disasters also fall under the cate-
gories of � medically unexplained physical symptoms
(MUPS) and � functional somatic syndromes (FSS).
Many survivors of a disaster have two life-changing
experiences. First, when they endure the trauma itself
(e. g., seeing floodwaters sweep away their homes,
watching gale-force winds destroy their neighborhoods,
or witnessing the sudden death of their family members,
friends, or neighbors), which might undermine (even
permanently and irreparably) their sense of security and
their ability to cope with life’s problems. Second, they
may face ongoing disorder in their day-to-day lives.

Cross-References

� Communicable Diseases
� Hazards, Natural
� Hazards, Technological
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Human Immunodeficiency Virus (HIV) /
Acquired Immune Deficiency Syndrome
(AIDS)

Synonyms

Human t-cell leukemia virus type III; Human t-cell
lymphotrophic virus type III; Lymphadenopathy-asso-
ciated virus

Definition

HIV is a retrovirus that is the cause of AIDS. The retro-
virus gradually weakens the immune system by attack-
ing Helper T cells. Two types of HIV exist: HIV-1 and
HIV-2. HIV-1 is common worldwide, while HIV-2 is
only common in West Africa. HIV is spread from per-
son to person through blood, breast milk or other bod-
ily fluids. This may occur through blood transfusions,
hypodermic needles, or sexual contact. Mothers who
have HIV while they are pregnant may spread the infec-
tion to their unborn child. An individual who has the
retrovirus in their blood is called “HIV-positive”. AIDS
occurs when the HIV infection has severely damaged
the immune system, a process that may take years. An
HIV-positive person may or may not develop AIDS;
however they can infect other people with the HIV
virus.

Cross-References

� HIV-Infection and AIDS

Human Interaction

Synonyms

Interpersonal; Organizational interactions or relations

Definition

Human relations are defined as network of many dif-
ferent relations between humans either interpersonal or
organizational relations.

Cross-References

� Human Relations

Humanitarian Agency

Synonyms

Aid agency; Aid organization; Relief organization

Definition

An aid agency is an organization dedicated to the sup-
port of people, animals, and nature in time of need.
There are organizations within government as well as
between governments as multilateral donors and as pri-
vate voluntary organizations. Often humanitarian agen-
cies are engaged in a special theme, such as the United
Nations Children’s Fund that supports children.

Humanitarian Aid

� Humanitarian Relief Operations

Humanitarian Relief Operations

Synonyms

Supporting measures; Humanitarian aid

Definition

Humanitarian relief operations assist victims of war,
civil conflict, and natural disasters with material or
logistical help. Particularly, it provides food and
medicine. Aid is delivered by governmental agen-
cies, non-governmental organizations, and humanitar-
ian agencies to save lives, alleviate suffering, and main-
tain human dignity.

Humanity

Definition

It is based on humanitarian principles that ones duty is
to strive to promote the welfare of mankind.
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Human Relations
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Synonyms

Social relations; Human interaction

Definition

Most commonly, the term ‘human relations’ refers to
any interaction between individuals or groups. Over the
last century a number of disciplines, particularly in the
social science and humanities areas, have contributed to
understanding and analyzing the complexity and char-
acter of human relations and how they operate at the
individual, group and societal levels.

Basic Characteristics

Describing ‘Human Relations’

People take part in many forms of ‘human relations‘
every day, whether it is in one-to-one situations, with
family, at social gatherings, as part of a group or work
organization, at a political level and through interaction
with their ecological environment (McMichael 2001).
Human relations are an important focus across a range
of disciplines within the social science field includ-
ing psychology, sociology, politics, anthropology and
economics. Although concepts and interpretation may
vary between disciplines, it is generally recognized
that a defining feature of human relations is its focus
on interaction and communication. The term ‘human
relations’ is often used interchangeably with that of
‘� social relations’ having connotations of associ-
ation, co-operation, mutual dependence and belong-
ing.

Individual and Group Human Relations

Social relations form the basis of concepts such as
social organization and social structure and a central
focus for human relations has been the examination
and analysis of relationships between individuals and
groups of people. At the individual level, areas such

as interpersonal behavior focusing on socialization and
personality development, attitude formation and per-
ception of self are all seen as being important aspects
of human relations (Cooper and Denner 1998). Equally,
the culture of families, which may be viewed as a social
system with their own particular group processes, or
whole communities, which also have their own struc-
tures and organization, and may be influenced by, for
example, changing patterns in employment opportuni-
ties or altered patterns of demography in urban and rural
communities, reflect a group level focus in the broader
context of human relations.
At the societal level, analysis of unequal positions such
as by class, ethnicity, and sex/gender may have a sub-
stantial political impact and assist in understanding the
structural cause of such inequalities, offer potential
solutions for resolving the problems and assist in the
formulation of public policy, at national and interna-
tional levels (Macionis 2005). For example, the recog-
nition of indigenous rights in many countries has led
to the establishment of health initiatives involving com-
munity workers, health professionals and educators, all
committed to addressing health inequalities amongst
indigenous peoples and facilitated information sharing
between indigenous peoples (Ellison-Loschmann and
Pearce 2006).

Human Relations Theory

The social world of adults is primarily patterned around
work activity and it is within this area that human rela-
tions theory first developed as part of a wider focus on
organizational structure and management in the work
place. These trends were enhanced with increasing
industrialization and the era of mass production and
assembly-line work which became more common from
the mid 19th century onwards. Human relations theory
was developed in the early 1920s based on the work of
Elton Mayo who examined the effect of social relations,
motivation, and employee satisfaction on factory pro-
ductivity (Rotemberg 1994). Other schools were estab-
lished, for example, the ‘Neo-Human Relations School’
introduced in the 1950s, by Abraham Maslow and Fred-
erick Herzberg which focused primarily on the psycho-
logical needs of workers (Adair 1990). The human rela-
tions approach stressed that organizational structure did
not necessarily take precedence over social and emo-
tional aspects associated with being part of a team or



702 Human Relations

feelings of job security and recognition, which were all
important aspects in employee motivation.

Human Relations and Health

Human relations are constantly changing, adjusting and
shifting to fit the context and environment in which
they occur and all of these changes have health effects
(Pearce and McMichael 2001). The agricultural revolu-
tion probably began in the “fertile crescent” of South-
west Asia and involved major environmental changes
from the development of organized agriculture and the
establishment of cities. These changes were initially
reflected in a smaller human body size and, apparently,
shorter life expectancy, but were followed by increased
population growth. The industrial revolution, and the
associated period of imperialism and colonialism, com-
menced in Great Britain in the late 18th century, and
initially involved widespread social, environmental and
economic disruption and life expectancy initially fell
before beginning to increase again in the second half
of the nineteenth century. We are currently undergoing
the information technology revolution and an associat-
ed process of economic, social and cultural globaliza-
tion. In industrialized countries, this is likely to prolong
life expectancy for some, but not all, sections of the
population. In developing countries, the benefits have
been even more mixed, while the countries of East-
ern Europe are experiencing the largest sudden drop
in life expectancy that has been observed in peacetime
in recorded human history with a major rise in alco-
holism and “forgotten” diseases such as tuberculosis
and cholera (Men et al. 2005).
These changes particularly affect those who may be
most vulnerable in a society due to, for example, pover-
ty, ethnicity, illness or political beliefs. It has been rec-
ognized that indigenous peoples may be exposed to an
unequal burden of risk as a result of historical injus-
tices which are perpetuated by present day government
policies. For example, the major restructuring of health
and social services in New Zealand during the 1980s
resulted in a widening gap in inequality as evidenced
in key determinants of health such as income, employ-
ment, and housing between Māori, the indigenous peo-
ple, and non-Māori (Ellison-Loschmann and Pearce
2006). More recently, a number of studies have shown
associations between (lack of) social networks, income
inequality and (lack of) social capital and poor health

in populations, although it is not clear that the observed
associations are causal (Pearce and Davey Smith 2003).

Conclusions

Human relations draws on an eclectic range of ideas
from across a number of disciplines, notably sociolo-
gy and psychology, in order to understand the behav-
ior and interaction between individuals, groups, orga-
nizations and societies and the ways in which these
varying levels of interaction may be used to promote
and influence change both locally and globally. Devel-
opments in the way people thought about work in the
early 20th century helped shift the focus from a pure-
ly productivity driven environment towards one rec-
ognizing the ‘human’ elements of organizations albeit
focused primarily on maintaining profitability. The con-
stantly changing nature of human relations has various
health effects at the individual, societal and global lev-
els. Negative health effects are more likely to be expe-
rienced by vulnerable populations and a recent focus in
a number of countries has been on addressing inequali-
ties amongst indigenous peoples across a range of areas
such as culture, education, health, and social and eco-
nomic development.
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Human Rights

Synonyms

Natural rights

Definition

Human rights are minimum standards of legal, civil,
and political freedoms which guarantee dignity to peo-
ple. To treat people as if they were not human beings
is a violation of their rights. A basis for a univer-
sal and internationally protected code of human rights
was established by the adoption and proclamation of
the United Nations’ Universal Declaration of Human
Rights in 1948. The UN and other organizations work
for the protection and promotion of human rights of all
people around the world.

Human Rights and Public Health
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Synonyms

Basic rights; Natural rights

Definition

The human rights are the elementary, natural and
inalienable rights attributed to all on account of their
existence as human beings. Human rights represent
the institutionalized legal, philosophical, political and
moral considerations about the inherent dignity and
equal rights all human beings are entitled to and which
the state has to respect and protect. The human rights
aim to provide individuals with the basic personal,
political and property rights as well as the basic free-
doms. They ensure the individual’s protection from
state actions (“defense rights”) and provide them with
claims vis-à-vis the state to ensure their participation in
the society’s political, cultural and social life.

Basic Characteristics

History of Human Rights

The institutionalization of human rights derives from
the idea that all human beings are naturally provid-

ed with basic rights that are inalienable and must be
respected by the state and its institutions. The history
of human rights goes back to ancient times. As one
of the earliest legal documents, the Magna Carta of
England (synonym: Magna Carta Libertatum) from the
year 1215 acclaimed the existence of certain person-
al rights vis-à-vis the kingdom’s powers. Among oth-
ers, the Magna Carta proclaimed the individual rights
that no “free man” should become arrested, deprived of
his properties, attacked or imprisoned without a “lawful
judgment”. The Magna Carta must be regarded as one
of the fundamental documents for the institution of the
contemporary constitutional state.
Later, in the 17th century, several acts were created
that implemented human rights into national law, such
as the Habeas Corpus Act (1679) in England, protect-
ing persons from unlawful detentions and, particular-
ly, the English Bill of Rights (1689). Therein, positive
personal rights were codified, which becomes obvious
when reviewing the longer original title of the bill “An
Act Declaring the Rights and Liberties of the Subject
and Settling the Succession of the Crown”. The English
Bill of Rights has influenced future national constitu-
tional documents as well as the Universal Declaration
of Human Rights proclaimed by the United Nations
in 1948. For example, “The Virginia Declaration of
Rights” (1776) and the “United States Bill of Rights”
(1791) were declared. Article 1 of the Virginia Decla-
ration of Rights stated “[T]hat all men are by nature
equally free and independent, and have certain inher-
ent rights, of which, when they enter into a state of
society, they cannot, by any compact, deprive or divest
their posterity; namely, the enjoyment of life and lib-
erty, with the means of acquiring and possessing prop-
erty, and pursuing and obtaining happiness and safe-
ty.”
In 1789, France proclaimed the “Declaration of Human
and Citizen Rights” (“Déclaration des Droits de
l’Homme et du Citoyen”) which similarly included
positive human rights. After World War II, the Unit-
ed Nations then took on and furthered the acceptance
of human rights. On 10 December 1948, the Gener-
al Assembly of the United Nations adopted and pro-
claimed the “Universal Declaration of Human Rights”
(United Nations 1948). A profound explication of sin-
gle human rights would go far beyond the scope of this
essay. However, in order to provide a full picture of the
protected rights and because of its fundamental world-
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wide importance, the “Universal Declaration of Human
Rights” is reproduced in verbatim:
“Universal Declaration of Human Rights
Adopted and proclaimed by General Assembly resolu-
tion 217 A (III) of 10 December 1948
On December 10, 1948 the General Assembly of the
United Nations adopted and proclaimed the Uni-
versal Declaration of Human Rights the full text of
which appears in the following pages. Following this
historic act the Assembly called upon all Member
countries to publicize the text of the Declaration and
“to cause it to be disseminated, displayed, read and
expounded principally in schools and other educa-
tional institutions, without distinction based on the
political status of countries or territories.”
PREAMBLE
Whereas recognition of the inherent dignity and of the
equal and inalienable rights of all members of the
human family is the foundation of freedom, justice and
peace in the world,
Whereas disregard and contempt for human rights have
resulted in barbarous acts which have outraged the
conscience of mankind, and the advent of a world in
which human beings shall enjoy freedom of speech and
belief and freedom from fear and want has been pro-
claimed as the highest aspiration of the common peo-
ple,
Whereas it is essential, if man is not to be compelled
to have recourse, as a last resort, to rebellion against
tyranny and oppression, that human rights should be
protected by the rule of law,
Whereas it is essential to promote the development of
friendly relations between nations,
Whereas the peoples of the United Nations have in the
Charter reaffirmed their faith in fundamental human
rights, in the dignity and worth of the human person
and in the equal rights of men and women and have
determined to promote social progress and better stan-
dards of life in larger freedom,
Whereas Member States have pledged themselves to
achieve, in co-operation with the United Nations, the
promotion of universal respect for and observance of
human rights and fundamental freedoms,
Whereas a common understanding of these rights and
freedoms is of the greatest importance for the full real-
ization of this pledge,
Now, Therefore THE GENERAL ASSEMBLY pro-
claims THIS UNIVERSAL DECLARATION OF

HUMAN RIGHTS as a common standard of achieve-
ment for all peoples and all nations, to the end that
every individual and every organ of society, keeping this
Declaration constantly in mind, shall strive by teach-
ing and education to promote respect for these rights
and freedoms and by progressive measures, national
and international, to secure their universal and effec-
tive recognition and observance, both among the peo-
ples of Member States themselves and among the peo-
ples of territories under their jurisdiction.
Article 1.
All human beings are born free and equal in dignity and
rights. They are endowed with reason and conscience
and should act towards one another in a spirit of broth-
erhood.
Article 2.
Everyone is entitled to all the rights and freedoms set
forth in this Declaration, without distinction of any
kind, such as race, colour, sex, language, religion, polit-
ical or other opinion, national or social origin, prop-
erty, birth or other status. Furthermore, no distinction
shall be made on the basis of the political, jurisdic-
tional or international status of the country or territory
to which a person belongs, whether it be independent,
trust, non-self-governing or under any other limitation
of sovereignty.
Article 3.
Everyone has the right to life, liberty and security of
person.
Article 4.
No one shall be held in slavery or servitude; slav-
ery and the slave trade shall be prohibited in all their
forms.
Article 5.
No one shall be subjected to torture or to cruel, inhu-
man or degrading treatment or punishment.
Article 6.
Everyone has the right to recognition everywhere as
a person before the law.
Article 7.
All are equal before the law and are entitled without
any discrimination to equal protection of the law. All
are entitled to equal protection against any discrimi-
nation in violation of this Declaration and against any
incitement to such discrimination.
Article 8.
Everyone has the right to an effective remedy by the
competent national tribunals for acts violating the fun-
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damental rights granted him by the constitution or by
law.
Article 9.
No one shall be subjected to arbitrary arrest, detention
or exile.
Article 10.
Everyone is entitled in full equality to a fair and public
hearing by an independent and impartial tribunal, in
the determination of his rights and obligations and of
any criminal charge against him.
Article 11.
(1) Everyone charged with a penal offence has the right

to be presumed innocent until proved guilty accord-
ing to law in a public trial at which he has had all
the guarantees necessary for his defence.

(2) No one shall be held guilty of any penal offence on
account of any act or omission which did not con-
stitute a penal offence, under national or interna-
tional law, at the time when it was committed. Nor
shall a heavier penalty be imposed than the one that
was applicable at the time the penal offence was
committed.

Article 12.
No one shall be subjected to arbitrary interference with
his privacy, family, home or correspondence, nor to
attacks upon his honour and reputation. Everyone has
the right to the protection of the law against such inter-
ference or attacks.
Article 13.
(1) Everyone has the right to freedom of movement and

residence within the borders of each state.
(2) Everyone has the right to leave any country, includ-

ing his own, and to return to his country.
Article 14.
(1) Everyone has the right to seek and to enjoy in other

countries asylum from persecution.
(2) This right may not be invoked in the case of prose-

cutions genuinely arising from non-political crimes
or from acts contrary to the purposes and princi-
ples of the United Nations.

Article 15.
(1) Everyone has the right to a nationality.
(2) No one shall be arbitrarily deprived of his nation-

ality nor denied the right to change his nationality.
Article 16.
(1) Men and women of full age, without any limitation

due to race, nationality or religion, have the right
to marry and to found a family. They are entitled to

equal rights as to marriage, during marriage and
at its dissolution.

(2) Marriage shall be entered into only with the free
and full consent of the intending spouses.

(3) The family is the natural and fundamental group
unit of society and is entitled to protection by soci-
ety and the State.

Article 17.
(1) Everyone has the right to own property alone as

well as in association with others.
(2) No one shall be arbitrarily deprived of his proper-

ty.
Article 18.
Everyone has the right to freedom of thought, con-
science and religion; this right includes freedom to
change his religion or belief, and freedom, either alone
or in community with others and in public or private,
to manifest his religion or belief in teaching, practice,
worship and observance.
Article 19.
Everyone has the right to freedom of opinion and
expression; this right includes freedom to hold opinions
without interference and to seek, receive and impart
information and ideas through any media and regard-
less of frontiers.
Article 20.
(1) Everyone has the right to freedom of peaceful

assembly and association.
(2) No one may be compelled to belong to an associa-

tion.
Article 21.
(1) Everyone has the right to take part in the govern-

ment of his country, directly or through freely cho-
sen representatives.

(2) Everyone has the right of equal access to public
service in his country.

(3) The will of the people shall be the basis of
the authority of government; this will shall be
expressed in periodic and genuine elections which
shall be by universal and equal suffrage and shall
be held by secret vote or by equivalent free voting
procedures.

Article 22.
Everyone, as a member of society, has the right to
social security and is entitled to realization, through
national effort and international co-operation and in
accordance with the organization and resources of each
State, of the economic, social and cultural rights indis-
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pensable for his dignity and the free development of his
personality.
Article 23.
(1) Everyone has the right to work, to free choice of

employment, to just and favourable conditions of
work and to protection against unemployment.

(2) Everyone, without any discrimination, has the right
to equal pay for equal work.

(3) Everyone who works has the right to just and
favourable remuneration ensuring for himself and
his family an existence worthy of human dignity,
and supplemented, if necessary, by other means of
social protection.

(4) Everyone has the right to form and to join trade
unions for the protection of his interests.

Article 24.
Everyone has the right to rest and leisure, including
reasonable limitation of working hours and periodic
holidays with pay.
Article 25.
(1) Everyone has the right to a standard of living ade-

quate for the health and well-being of himself and
of his family, including food, clothing, housing and
medical care and necessary social services, and the
right to security in the event of unemployment, sick-
ness, disability, widowhood, old age or other lack
of livelihood in circumstances beyond his control.

(2) Motherhood and childhood are entitled to special
care and assistance. All children, whether born in
or out of wedlock, shall enjoy the same social pro-
tection.

Article 26.
(1) Everyone has the right to education. Education

shall be free, at least in the elementary and funda-
mental stages. Elementary education shall be com-
pulsory. Technical and professional education shall
be made generally available and higher education
shall be equally accessible to all on the basis of
merit.

(2) Education shall be directed to the full development
of the human personality and to the strengthening
of respect for human rights and fundamental free-
doms. It shall promote understanding, tolerance
and friendship among all nations, racial or reli-
gious groups, and shall further the activities of the
United Nations for the maintenance of peace.

(3) Parents have a prior right to choose the kind of edu-
cation that shall be given to their children.

Article 27.
(1) Everyone has the right freely to participate in the

cultural life of the community, to enjoy the arts and
to share in scientific advancement and its benefits.

(2) Everyone has the right to the protection of the
moral and material interests resulting from any sci-
entific, literary or artistic production of which he is
the author.

Article 28.
Everyone is entitled to a social and international order
in which the rights and freedoms set forth in this Dec-
laration can be fully realized.
Article 29.
(1) Everyone has duties to the community in which

alone the free and full development of his personal-
ity is possible.

(2) In the exercise of his rights and freedoms, every-
one shall be subject only to such limitations as are
determined by law solely for the purpose of secur-
ing due recognition and respect for the rights and
freedoms of others and of meeting the just require-
ments of morality, public order and the general wel-
fare in a democratic society.

(3) These rights and freedoms may in no case be exer-
cised contrary to the purposes and principles of the
United Nations.

Article 30.
Nothing in this Declaration may be interpreted as
implying for any State, group or person any right to
engage in any activity or to perform any act aimed at
the destruction of any of the rights and freedoms set
forth herein.”
This declaration became internationally important and
strengthened the basis and international acceptance of
human rights even though it is not legally binding to
the nations. This movement has led to the conclusion
of international agreements on the furtherance of civ-
il, political, cultural, economic and social rights and
agreements against racial discrimination. The “Univer-
sal Declaration of Human Rights” formed the basis for
the European “Convention for the Protection of Human
Rights and Fundamental Freedoms” (synonym: “Euro-
pean Convention on Human Rights”) in 1950. By virtue
of this Convention, the “European Court of Human
Rights” was instituted. Both the European Convention
on Human Rights and the European Court of Human
Rights have contributed significantly to the protection
of human rights in Europe. Most national constitutions
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worldwide have enacted national laws to include the
human rights and values proclaimed in the “Universal
Declaration of Human Rights” (Feldman 2006). The
“Universal Declaration of Human Rights” is regarded
as setting forth “the ethics of public health”, as both
pursue the same goal, which is “to provide the condi-
tions under which people can flourish” (Annas 1998).

Human Rights and Public Health

With respect to the relation between human rights and
public health practice, actions taken by public health
departments can impact most of these human rights
although some of them are more often affected. For
example, isolations invade the individual’s right to lib-
erty, freedom of movement and assembly. Surveillance
and data collection by public health departments invade
the private sphere and the right to privacy, as may over-
reaching press coverage (See Kirchhoff 2005). Human
rights with particular relevance in public health practice
are the following:
• The right to life, liberty and security;
• The right to a standard of living adequate for health

and well-being, including food and medical care;
• The right to social security;
• The right to property and not to be deprived of own

property;
• The right to work and free choice of employment;
• The right to just and favorable conditions of work;
• The right to respect privacy and family life;
• The right to be treated equal before the law;
• The right to a fair trial (due process);
• The freedoms of movement and residence;
• The freedom from arbitrary arrest and detention;
• The freedom of expression and of assembly;
• The right to an effective remedy for violations of

rights.
Human rights and public health are interwoven in many
ways. As described in the essay about the legal basis
of public health, the state’s powers to conduct public
health activities derive from the human rights of the
people as members of the population. All individuals’
rights to health, safety and life and their corresponding
right to protect themselves (self-defense) are delegat-
ed to the state and its institutions. Therefore, it is the
state’s core duty and authorization to protect its people
(i. e., the population) from harm to their health, safe-
ty and lives. Therefore, the public health service is not

an end in itself but is aimed at the protection and pro-
motion of the respective rights of the population. In
this sense, the public health service is an instrument of
human rights protection. Both act in the same direction
and are “concordant in many important ways” (Bern-
heim et al. 2007) and “synergistic” (Mann 1997; Chil-
dress et al. 2003).
The concordance between public health practice and
human rights is not disproved by the fact that public
health actions may infringe the human rights of persons
posing risks to the population. Public health practice
has to protect the (rights to) health, safety and life of the
population and, in so doing, must take measures against
individuals who endanger the population. The elimina-
tion of risk by intruding individual rights is the result
of prior legal balancing of the endangered human rights
of the population and the human rights of the dangerous
person. The fact that public health encroaches the rights
of the latter in order to protect the rights of the former
does not generally cause tension between human rights
and public health. In such cases, the human rights of the
population and the respective dangerous individual are
in conflict and such conflicts must be resolved by legal
balancing. In some situations, the public health actions
may be inadmissible because the endangered goods of
the population do not outweigh the affected individual’s
rights. In such cases, human rights are limits to pub-
lic health practice. However, such conflicts do not con-
stitute an antipodal position between human rights and
public health.
Public health practice operates with relevance to human
rights. The population members’ rights to health, safe-
ty and life are the fundament, and the respective self-
defense rights are the basis and justification for the exis-
tence of public health. In public health practice, con-
flicts regularly arise between the human rights of the
protected population and the human rights of individu-
als who threaten the population’s health (See also Chil-
dress et al. 2007). Such conflicts need legal resolution.
This resolution must be grounded in a careful legal bal-
ancing of the conflicting rights.

Cross-References

� Administrative Law and Public Health
� Ethics
� Legal Balancing of Conflicting Rights
� Legal Basis of Public Health
� Public Health Law, Legal Means
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Human T-Cell Leukemia Virus Type III

� Human Immunodeficiency Virus (HIV)/ Acquired
Immune Deficiency Syndrome (AIDS)

Human T-Cell Lymphotrophic Virus
Type III

� Human Immunodeficiency Virus (HIV)/ Acquired
Immune Deficiency Syndrome (AIDS)

Humidity

Synonyms

Moisture

Definition

Humidity is the amount of water vapor in an air sam-
ple. There are three different ways to measure humid-

ity: absolute humidity, relative humidity, and specif-
ic humidity. Humidity is important in climate change
(� climate and microclimate). Water vapor in the air,
the humidity, plays an important part in the global cli-
mate. Like carbon dioxide, water vapor is a greenhouse
gas. Relative humidity is the amount of water vapor
actually in the air divided by the amount of water vapor
the air can hold. Relative humidity is expressed as a per-
centage and can be computed in a variety of ways. One
way is to divide the actual vapor pressure by the satu-
ration vapor pressure and then multiply by 100 to con-
vert to a percent. A device used to measure humidity
is called a psychrometer or hygrometer. The US Envi-
ronmental Protection Agency recommends keeping rel-
ative humidity between 30% and 60%, with below 50%
preferred to control dust mites.

Hunter-Gatherers

� Indigenous Health Care Services

Hydatid Disease

� Echinococcosis

Hygiene

Definition

Hygiene is a discipline of social medicine. It refers
to practices associated with ensuring good health and
cleanliness. In a broader view, in scientific terms,
hygiene is the maintenance of health and healthy living.
Hygiene ranges from personal hygiene, through domes-
tic, and up to occupational hygiene and public health.

Cross-References

� Public Health

Hygienic Hand Disinfection

Definition

Hygienic hand disinfection is performed to eliminate
transient microorganisms from the skin. The hands are

http://www.un.org/Overview/rights.html
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rubbed with 3 ml of an alcoholic disinfectant (press-
ing twice on the pump dispenser) for at least 30 sec-
onds. During the procedure, one has to bear in mind
the nail folds and the area between the fingers. Rings
and watches should not be worn. Hygienic hand dis-
infection should be performed before and after each
contact with a patient, before and after contact with
drains, urethral or venous catheters, tracheal tubes or
other indwelling devices, and after contact with mate-
rial which is suspected of contamination (blood, secre-
tions, contaminated surfaces or objects). Furthermore,
hygienic hand disinfection is necessary before all inva-
sive procedures.

Hyperkinetic Disorder

Synonyms

Attention deficit/hyperactivity syndrome (ADHS);
Attention deficit disorder (ADD); Attention deficit/
hyperactivity disorder (ADHD); Childhood hyperkine-
sis

Definition

ADHD is a developmental and behavioral condition
that affects children’s ability to focus and pay attention.
ADHD refers to inattentiveness, over-activity, impul-
sivity or a combination. Diagnosis of ADHD implies
that the symptoms are out of the normal range of the
child’s age and development and affect family life,
social life, and / or education. ADHD always begins in
childhood but may also persist through adulthood. The
disorder affects 3 to 5 percent of school-aged children.

Hyperkinetic Disorders

� Attention Deficit Hyperactivity Disorder (ADHD)

Hyperpyrexia

� Hyperthermia

Hypertension, Arterial

Synonyms

High blood pressure

Definition

Blood pressure is the force of the blood pushing against
the walls of the arteries. Hypertension is defined as
either systolic pressure consistently at 140 or higher or
a diastolic pressure consistently at 90 or higher. The
limits of a normal blood pressure are age-dependent.
The higher the pressure over 120/80, the higher the risk
of developing cardiovascular complications.

Hyperthermia

Synonyms

Hyperpyrexia; Heat stroke

Definition

Hyperthermia is an acute condition occurring when the
body produces or absorbs more heat than it can dissi-
pate. The heat-regulating mechanisms of the body even-
tually become overwhelmed and unable to effectively
deal with the heat, and body temperature climbs uncon-
trollably. Symptoms include confusion, headaches, and
low blood pressure, leading to possible fainting or
dizziness. The skin is pale or bluish, and the subject
complains of chills and trembling. This serious med-
ical emergency requires immediate medical attention.
Treatment includes immediate lowering of body tem-
perature, and re-hydration.

Hypnotics and Sedatives

Synonyms

Tranquilizers; Depressants; Anxiolytics

Definition

Hypnotics and sedatives are central nervous system
depressants with the capacity of relieving anxiety and
inducing calmness and sleep. Several such drugs can
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also induce loss of memory (amnesia), muscle relax-
ation or have anticonvulsant properties. In the past
barbiturates were mainly prescribed as hypnotics and
sedatives but their use decreased over the last decades
because of a narrow therapeutic range. Today benzodi-
azepines as well as zolpidem and zopiclone are mainly
prescribed.

Hypochondria

Synonyms

Health anxiety; Health phobia

Definition

Hypochondria is an exaggerated, uncorrectable fear that
one is suffering from a physical illness even though,
objectively, there is only a minor, if any, physical prob-
lem. The least variation of body function or feeling
is constantly and erroneously interpreted as proof of
a severe disease.

Cross-References

� Anxiety Disorders

Hypochondriacal Disorder

Definition

The essential feature of a hypochondriacal disorder is
a persistent preoccupation with the possibility of hav-
ing one or more serious and progressive physical disor-
ders. Patients manifest persistent somatic complaints or
a persistent preoccupation with their physical appear-
ance. Normal or commonplace sensations and appear-
ances are often interpreted by patients as abnormal and
distressing, and attention is usually focused upon only
one or two organs or systems of the body. Marked
depression and anxiety are often present, and may jus-
tify additional diagnoses.

Hypomania

Definition

According to ICD-10, individuals with hypomania
show a persistent mild elevation of mood, increased

energy and activity, and usually marked feelings of
well-being and both physical and mental efficien-
cy. Increased sociability, talkativeness, over-familiarity,
increased sexual energy, and a decreased need for sleep
are often present but not to the extent that they lead to
severe disruption of work or result in social rejection.
Irritability, conceit, and boorish behavior may take the
place of the more usual euphoric sociability. The distur-
bances of mood and behavior are not accompanied by
hallucinations or delusions.

Hypothermia

Definition

Hypothermia is a medical condition in which the vic-
tim’s core body temperature has dropped significant-
ly below normal and normal metabolism begins to be
impaired. This begins to occur when the core tempera-
ture drops below 35°C. If body temperature falls below
32°C, the condition can become critical and eventual-
ly fatal, and body temperatures below 27°C are almost
uniformly fatal. Symptoms include ataxia, confusion,
cold skin, gray complexion, peripheral cyanosis, shiv-
ering, tremor, weakness, and rapid breathing and heart
rate, which slow and weaken as temperature decreases,
leading to death. Treatment for hypothermia involves
re-warming and warm intravenous fluids or “lavage” of
the abdominal cavity with warmed fluids in a hospital
setting.

Hypothesis Testing

Definition

Part of the statistical decision making process which
uses sample data to evaluate the truthfulness of
a hypothesis tested in a given population. The process
is based on sample data with the aim of determining
which of the two exclusion hypotheses (Null and Alter-
native Hypothesis) is probably true. Decision making
regarding whether or not the null hypothesis is reject-
ed is based on the group of observations. The pro-
cess of statistical decision making regarding whether
the results of the research depict only a coincidence or
a real effect at the given probability level.
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ICJ

� International Court of Justice

Identity

Synonyms

Personal identity; Individuality

Definition

Identity denotes distinct personality of an individual
which is regarded as a persisting entity. It refers to dis-
tinct features in regard to manners, way of life, beliefs,
culture, by which person may be identified. Also, it may
be used to denote social, ethnic or � cultural identity of
distinct group.

IEC

� Ethics Committee, EC

Igorot

� Indigenous Health, Asian

IHTA

Definition

The International Health Technology Assessment
(IHTA) Database was created as a part of ECRI’s (the

US Emergency Care Research Institute, a nonprof-
it health services research agency and a Collaborat-
ing Center of the World Health Organization) long-
standing collaboration with the US National Library
of Medicine. It encompasses both peer-reviewed litera-
ture and the “gray” literature of hard-to-find technology
assessment documents.

Illness

Definition

Illness is the individual’s experience of disease; it varies
from culture to culture and from individual to individu-
al. It includes the patient’s:
• sensations, feelings, discomforts, defenses, fears,

understanding and beliefs about the condition;
• decisions on where to get help and how to follow

prescriptions;
• attitude towards diseases and toward the physician;
• perception of the effects that the condition has on

private and social life.

Cross-References

� Ailment

Illumination

Synonyms

Lighting; Light

Definition

Illumination refers to either artificial light sources such
as lamps or to natural illumination of interiors from
daylight. It is a term to express the density of luminous
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flux incident on a surface. The symbol of illumination
is E, and the equation is E = dF/dA, where A is the
area of the illuminated surface and F is the luminous
flux. It is the degree of visibility of our environment.

Illusion

Definition

A real existing object (e. g., a tree) appears to be an ani-
mated object (e. g., an angel).

Immaterial

� Spiritual

Immune Globulins

� Antibodies
� Immunization, Passive

Immune Privilege

Definition

The immune cells of every individual organism mature
by selection and enrichment of the immuno-compe-
tent cells, implying that the cells can recognize own
and alien cells. The body’s immune system recognizes
cells like bacteria or transplants because these express
unknown surface markers, the major histocompatibili-
ty complexes (MHCs). Since embryonic stem cells are
assumed not to present mature MHCs to the immune
cells, they may not be recognized. Hence, they are con-
sidered to be immune privileged without being rejected
under non-immunosuppressed conditions.

Immune Prophylaxis

� Immunization
� Immunization, Active
� Immunization, Passive

Immunization

� Immunization, Passive
� Vaccination, Active

Immunization, Active

MONIKA KORN

Klinik für Kinder und Jugendmedizin,
Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Vaccination, active

Definition

Vaccination is a procedure following a fixed pattern,
whereby weakened or dead pathogens or parts of the
same are introduced into the organism, with the aim of
inducing the production of specific antibodies. An anti-
body memory is created, with the result that, in the case
of contact with the same pathogen, an onset of the dis-
ease will be prevented by the organism’s own defense
mechanism.

Basic Characteristics

History

For thousands of years, it has been known that infec-
tious diseases cause protection against a similar infec-
tion in later life. Immunization results in reliable pro-
tection against various diseases, mostly produced by
viruses or bacteria. Since ancient times, epidemics have
repeatedly caused fear and alarm, with countless peo-
ple falling victim, even in Europe in the 18th centu-
ry. This is the origin of the aphorism, “No one is safe
from love or the pox”. In the case of smallpox, in Chi-
na, India and Turkey prior to the discovery of the first
vaccine, variolation was commonly practiced, whereby
pus from persons suffering from mild pox was trans-
ferred to healthy subjects. At the beginning of the 18th
century, this technique came to England and in the fol-
lowing years reached continental Europe. The English
physician, Edward Jenner discovered that patients who
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had been infected with harmless cow pox remained
almost immune to small pox. In 1796, Jenner devel-
oped a � vaccine from the contents of a pustule tak-
en from a milkmaid who had been infected by cow
pox, which he then injected into an 8-year-old boy. The
child remained healthy despite a later small pox in-
fection. Jenner’s discovery led to the beginning of the
era of vaccination. The term “vaccination” stems from
the Latin word vacca, meaning cow. This newly devel-
oped method replaced the unreliable and dangerous
variolation and quickly became widespread. Although
the foundation for vaccination had already been dat-
ed to the beginning of the 18th century, it was not
until much later that the underlying reasons – such as
the immune reaction that is decisive for the success of
the vaccine – were understood. Even today, develop-
ment in this field of research is not yet finished. For
many infectious diseases there is, as yet, no vaccine,
pathogens alter themselves, new pathogens are discov-
ered or known pathogens suddenly become relevant
for mankind. In the case of existing vaccines, incom-
plete spread of immunization prevents optimal protec-
tion from infections and their consequences. In indus-
trialized countries, despite the availability of vaccines,
the best possible disease prevention is hindered by so-
called vaccination fatigue. One should also mention the
increasing frequency of long-haul journeys undertaken
by the inhabitants of the industrialized nations, often
combined with a certain recklessness concerning the
risk of infectious diseases.

Active Immunization

One must distinguish between active and passive immu-
nization. Simultaneous vaccination refers to both active
and passive immunization occurring at the same time.
Passive vaccination will be explained in detail in a sep-
arate section. Active immunity comes about when the
organism itself confronts the pathogen and builds up
antibodies. When a patient recovers from an infectious
disease, he achieves natural immunity or insensitivity.
Artificial immunity is produced through active vaccina-
tion, whereby weakened or dead pathogens or parts of
the same are introduced into the organism. In both cas-
es, the patient produces antibodies, which are quickly
able to activate defense mechanisms through an “anti-
body memory” if the person comes into contact again
with the same pathogen. In this way, either a new infec-

tion does not occur, or the infection at least shows
a mild course.

General Vaccination Programs

Even babies in the womb can come in contact with
pathogens. As long as the infection is not a new one,
the unborn child is generally protected by the moth-
er’s antibodies (immunglobulin IgG), which can pass
through the placenta. After birth, the protective effect of
the mother’s antibodies, the so-called nest protection,
decreases. The infant is exposed to potentially danger-
ous pathogens, in the face of which its immune system,
being not yet fully developed, is easily overstrained.
This is one of the reasons why, in earlier times world-
wide and even today in the developing countries, infant
mortality rates are highest in the first year of life. In
order to protect infants from possibly life-threatening
diseases, a specified vaccination program is put into
action from three months of age. Various vaccines are
combined together. The administration of these com-
bined vaccines (� combination vaccination) reduces
the effort involved and achieves protection against
several infectious diseases simultaneously. Repeated
vaccinations are necessary to achieve sufficient immu-
nity. This is known as � basic immunization. The
organism’s “immune memory” of several pathogens
lessens over time. For this reason, booster vaccina-
tions are needed, usually at intervals of 10 years, in
order to ensure lasting protection. An overview of
recommended vaccinations for infants, children and
adolescents in Europe, according to recommenda-
tions of the WHO, is shown in Table 1 (http://www.
who.int/immunization_monitoring/en/globalsummary/
scheduleselect.cfm). It covers vaccinations for protec-
tion against bacille Calmette-Guérin (� Bacille Calmet-
te-Guérin (BCG) vaccination) (see also � tuberculosis
and other mycobacterioses), diphtheria (� diphthe-
ria vaccination), pertussis (� pertussis vaccination),
tetanus (� tetanus vaccination), Haemophilus influen-
zae (� Haemophilus influenza � B (Hib) vaccination),
poliomyelitis (� polio vaccination), hepatitis B (� hep-
atitis B vaccination), measles (� measles vaccination),
mumps (� mumps vaccination), rubella (� rubella vac-
cination), varicella (� varicella vaccination), meningo-
cocca type C (� menigococcal vaccination), and pneu-
mococca (� pneumococcal vaccination). In other coun-
tries, additional vaccinations may be generally recom-

http://www.who.int/immunization_monitoring/en/globalsummary/scheduleselect.cfm
http://www.who.int/immunization_monitoring/en/globalsummary/scheduleselect.cfm
http://www.who.int/immunization_monitoring/en/globalsummary/scheduleselect.cfm
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Immunization, Active, Table 1 Overview of recommended vaccinations for children and adolescents in Europe according to immunization
schedules of the WHO (http://www.who.int/immunization_monitoring/en/globalsummary/scheduleselect.cfm)

Vaccine / Antigen Combination Age in completed months Age in completed years

Birth 2 3–4 4–6 11–14 15–23a) 5–6a) 6–7 9–17a)

BCG1) X X4)

DtaP2) 1. 2. 3. 4.

Tdb) B B

aP B

Hib2) 1. 2.c) 3. 4.

IPV2) 1. 2.c) 3. 4. B

HB2) Seed) 1. 2.c) 3. 4. I

MMR3) 1. 2.

Varicella 1. a)

Meningococca C5) 7) 1. 2. 3.

Pneumococca6) 7) 1. 2. 3.

1., 2., 3., 4. → Administration of vaccines
B: Booster – should preferably be given no sooner than 5 years after the previous dose.
I: Basic immunization of all children and adolescents with missing or incomplete vaccination series
a) At this point of time, vaccination status must be checked and completed if necessary.
b) From the age of 5–6 years, there’s used a booster vaccine with a reduced contend of diphtheria toxoid
c) When using monovalent vaccines or combination vaccines without a pertussis component, this dose may be omitted.
d) For newborn infants hepatitis B-immunoprophylaxis may be necessary.
1) Bacille Calmette-Guérin
2) Intervals between vaccinations - minimum 4 weeks; interval between the last dose and that prior to it – minimum 6 months
3) Minimum interval between vaccinations - 4 weeks
4) Only if tuberculin test is negative
5) Vaccination with conjugate vaccine
6) Vaccination with conjugate vaccine
7) In the different countries recommendations concerning the age at vaccination may vary

mended. In this regard, one may refer to the vaccination
program of the American CDC (Center of Disease Con-
trol), http://www.cdc.gov/nip/recs/child-schedule.htm.

Indication Vaccinations

Apart from vaccinations generally recommended, oth-
er vaccines may be administered as indication vacci-
nations. This category consists of vaccinations against
pathogens that are only found in certain countries or
regions, or vaccinations that are relevant only for cer-
tain subgroups of the population who are at particular
risk. An increased risk may be the result of age, existing
diseases, or profession. Indication vaccinations include
vaccinations against hepatitis A (� hepatitis A vac-
cination), yellow fever (� yellow fever vaccination),
cholera (� cholera vaccination), enteric fever (typhoid)
(� typhoid vaccination), rabies (� rabies vaccination),
influenza (� influenza vaccination) or TBE (tick-borne

encephalitis) (� tick-borne encephalitis (TBE) vaccina-
tion).

The Role of Vaccinations in the Society

Vaccinations aim to minimize or eradicate the appear-
ance of certain infectious diseases. Morbidity, the rate
of complication or hospitalization, mortality and risk of
infection for high-risk patients should thus be reduced.
This carries a substantial significance for the econo-
my of a country. In order to be successful, vaccination
cover must be at least 85%. The less complex a vac-
cination program is, the more chance it has of reach-
ing a wide range of the public. The importance of vac-
cination as a preventive measure must be repeatedly
impressed upon the population. Education and contin-
uous checking of the rate of vaccination are indispens-
able. The fact that some diseases have become more

http://www.who.int/immunization_monitoring/en/globalsummary/scheduleselect.cfm
http://www.cdc.gov/nip/recs/child-schedule.htm
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rare thanks to vaccination does not make these diseases
less dangerous when they do occur.

Development of New Vaccines

When new vaccines are introduced, they must be
appraised for their usefulness. For example, in the case
of enteritis through rotaviruses, the greatest burden
of disease and mortality certainly occurs in the Third
World. However, even in the industrialized countries,
large costs are incurred for families and for society,
both from hospitalization and from the treatment of out-
patients. Whether a vaccine that is desperately needed
in the developing world is actually produced and made
available in sufficient quantity depends on whether the
manufacturer of this vaccine can also find a market for it
in the industrialized countries. � Rotavirus vaccination
has meanwhile been accepted to be a worthy comple-
tion of the vaccination calendar in babies.

Complications, Contraindications
and Anomalies of Vaccination

Although modern vaccines are safe and effective, reac-
tions of differing severity can occur at the time when
a vaccine is administered. It is not always easy to estab-
lish whether this connection in time is coincidental or
causal. The probability of a causal connection is suf-
ficient for the legal recognition of injury as a result
of vaccination. While localized reactions, fever and
exanthema occur relatively frequently but are not long-
lasting, serious complications are seldom found among
healthy subjects. The situation is different in the pres-
ence of immune deficiency. Patients with immune defi-
ciency cannot react adequately to protective vaccina-
tions, particularly where living vaccines are involved,
but may instead be endangered by them. For certain
patients with immune deficiency, vaccination with liv-
ing vaccines is therefore contraindicated. The admin-
istration of living vaccines during pregnancy is also
to be avoided. When giving a vaccination, one should
also take into consideration the possibility of allergy
to the constituent elements. On the other hand, special
efforts should be made to vaccinate people with chronic
heart, lung, renal and metabolic diseases, because these
patients are at greater risk for infectious diseases. The
widest possible vaccination cover is desirable for resi-
dents of community institutions as well as for the staff
who work there. In conclusion, one might say that vac-

cination is an important area of preventive medicine and
is of particular value in pediatrics. Through this proce-
dure, some infectious diseases that would otherwise be
serious are no longer a threat. However, the success of
vaccination is still dependent upon its implementation,
its acceptance by the population and on a sufficiently
high vaccination rate. For many diseases no vaccine has
yet been found, with the result that development in this
field is not yet concluded. Moreover, the appearance of
new infectious diseases creates further challenges for
modern medicine.

Cross-References

� Bacille Calmette-Guérin (BCG) Vaccination
� Basic Immunization
� Cholera Vaccination
� Combination Vaccination
� Diphtheria Vaccination
� Haemophilus influenza B (Hib) Vaccination
� Hepatitis B Vaccination
� Hepatitis A Vaccination
� Influenza Vaccination
� Measles Vaccination
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� Mumps Vaccination
� Pertussis Vaccination
� Pneumococcal Vaccination
� Polio Vaccination
� Rabies Vaccination
� Rotavirus Vaccination
� Rubella Vaccination
� Tetanus Vaccination
� Tick-Borne Encephalitis (TBE) Vaccination
� Typhoid Vaccination
� Vaccination, Active
� Vaccine
� Varicella Vaccination
� Yellow Fever Vaccination
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Immunization, Passive
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Synonyms

Vaccination, passive; Inoculation, passive; Application
of immune globulins; Immune prophylaxis

Definition

Passive immunization is a process by which � anti-
bodies are introduced into an organism. These antibod-
ies, which are directed against a particular germ, pro-
vide an immediate protection and prevent any disease
which may be caused by that particular pathogen.

Basic Characteristics

History

The first steps in passive immunization were tak-
en in the late 19th century. The German physician
and scientist Emil von Behring and the Japanese
physician and bacteriologist Shibasaburo Kitasato
worked together in Berlin, focusing their research
on tetanus and diphtheria (http://nobelprize.org/nobel_
prizes/medicine/articles/behring/index.html). In their

immunological experiments they introduced blood
from infected animals into healthy animals. Animals
vaccinated by this technique proved to be immune
against the given germ or its toxin. From this observa-
tion the scientists concluded that the antitoxins, which
were transmitted by the vaccination, neutralized the
bacterial toxins. Based on this discovery, they devel-
oped the first passive vaccine against diphtheria. Dur-
ing the 20th century medical research developed further
vaccines. Both human and animal antibodies were used
in their production. Recently, some monoclonal anti-
bodies have been produced utilizing genetic technolo-
gy, freeing the process of the need to rely on infected
donors.

Characteristics of Passive Immunization

The essential characteristic of passive immunization is
the transmission of antibodies. Due to these antibodies,
the germ is combated immediately or its toxin is neu-
tralized. The immune system of the vaccinated person
is not stimulated, and thus no specific mechanisms of
defence (building of antibodies) are initiated. For this
reason, an immune (or antibody) memory is not built
up. At a later date, the organism can neither “remem-
ber” the infection nor the passive vaccination. The anti-
bodies vanish within 3–4 weeks; their protective effects
weaken and slowly disappear. Because of the missing
immune memory for the organism a new contact with
the same germ is equivalent to a primary infection.

Use of Passive Immunization

The earliest passive immunization takes place in the
womb during pregnancy, with maternal antibodies of
the IgG type being transmitted to the unborn child. Thus
the baby achieves an intrauterine protection against
several infections the mother’s immune system has
already coped with and produced antibodies against.
After birth the protection by maternal antibodies –
the so-called � nest protection – continues for a cou-
ple of months, supporting the still immature immune
system of the baby. Later in life passive immuniza-
tion may become necessary whenever an individu-
al, who has come into contact with particular germs,
does not have enough time to produce antibodies.
This procedure is called � post exposition prophylax-
is. Most common examples are the passive immuniza-
tions against tetanus (� tetanus-vaccination, passive),

http://www.cdc.gov/nip/recs/child-schedule.htm.
http://www.immunize.org/timeline/
http://www.metrokc.gov/health/tb/bcgvaccine.htm
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http://nobelprize.org/nobel_prizes/medicine/articles/behring/index.html
http://nobelprize.org/nobel_prizes/medicine/articles/behring/index.html
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rabies (� rabies-vaccination, passive), rubella (Ger-
man measles) (� rubella-vaccination, passive), vari-
cella (� varicella immunization, passive) and hepati-
tis B (� hepatitis B-vaccination, passive). Furthermore,
immune globulins can be administerd to prevent infec-
tious diseases, like diphtheria, measles, mumps, hep-
atitis A, botulism and cytomegaly. A pre-exposition
prophylaxis can be implemented to achieve protection
against TBE (tick-borne encephalitis) (� TBE (tick-
-borne encephalitis)-vaccination, passive).
A person suffering from an immune deficiency or an
immune defect will be unable to produce antibodies
against particular pathogens. In this case, the admin-
istration of antibodies might be the only possible way
to prevent serious infection. Moreover, several severe
diseases (like cancer or chronic disease) or pregnancy
can be an indication for the administration of passive
immunization when there has been contact with partic-
ular pathogens.

Advantages and Disadvantages
of Passive Immunization

As mentioned before, the greatest advantage of passive
immunization is the immediately achieved protection.
This might be the only possible way of protecting cer-
tain groups of people from life-threatening diseases. In
most cases, passive vaccines are tolerated well. The
disadvantages of passive immunization are the time-
limited effect, the missing induction of an antibody-
memory and the relatively high costs. And it cannot
be ignored that most immune sera are still made of
material extracted from human and animal donors; thus,
there is always the risk of provoking an allergic reac-
tion, and – despite all precautionary measures – there
is always the risk of transmitting germs. In this connec-
tion, the possiblity of transmitting hepatitis B and HIV
has to be mentioned. Recently, monoclonal antibodies
have been produced by genetic technology, doing away
with any need for donors; when using these products
there is no risk of transmission of diseases or caus-
ing allergic reactions, moreover, by being independent
of animal and human donors, a better availability of
immune globulins can be achieved.

Cross-References

� Antibodies
� Hepatitis B-Vaccination, Passive

� Immunization, Passive
� Nest Protection
� Post Exposition Prophylaxis
� Rabies Vaccination, Passive
� Rubella-Vaccination, Passive
� TBE (Tick-borne Encephalitis)-Vaccination,

Passive
� Tetanus-Vaccination, Passive
� Varicella Immunization
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Immunoglobulins

� Antibodies

Impact Evaluation

Definition

Impact evaluation refers to the immediate effect of
a program or process and the term outcome refers to the
distant or ultimate effect or following definition: impact
refers to the extent to which the program has changed
the behavior of the participants. An impact evaluation
will often certainly seek “changes in the desired direc-
tion.” Impact evaluation measures the short term effects
of the health promotion program and is concerned with
whether the objectives were achieved. It measures any
changes in behavior, environment, health knowledge,
social lifestyle or risk factors that were identified in the
objectives.

http://nobelprize.org/nobel_prizes/medicine/articles/behring/index.html
http://nobelprize.org/nobel_prizes/medicine/articles/behring/index.html


718 Impairment and Disability

Impairment and Disability

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Synonyms

Activity limitations; Participation restrictions; Handi-
cap

Definition

According to the International Classification of Func-
tioning, Disability, and Health developed by the World
Health Organization (WHO), disability is defined as
“the outcome or result of a complex relationship
between an individual’s health condition and � personal
factors, and of the external factors that represent the cir-
cumstances in which the individual lives”. Impairments
are defined as “problems in � body function or � body
structure such as significant deviation or loss”. Disabil-
ity serves as an umbrella term for impairments, activity
limitations, and participation restrictions.

Basic Characteristics

Background

There are over half a billion people in the world who
suffer some form of physical, mental, or intellectual
disability, with one third of those people being chil-
dren. Chronic conditions constitute the most common
causes of disability; examples include cardiovascular
and chronic respiratory diseases, cancer, and diabetes;
injuries, like those due to road traffic crashes, falls and
landmines; mental illness; malnutrition; and HIV/AIDS
and other infectious diseases. The main drivers for
the growth of the disabled population are factors like
population growth, aging, and medical advances that
preserve and prolong life. As a consequence, there
is a significant and increasing demand for health and
rehabilitation services and, furthermore, environmen-
tal and attitudinal changes are necessary. Poverty is
one key reason behind many disabilities and disabili-
ty itself increases poverty even further. About 80% of
people with disabilities live in low-income countries

and the lives of many of those people are character-
ized by poverty, isolation, and despair. In most cases,
people living in poverty only have limited access to
basic health services like rehabilitation and education.
The majority of developmental initiatives ignore the
needs of people with disabilities. There are, for exam-
ple, around 70 million people worldwide with hearing
impairment and it is projected that in the developing
world alone there will be approximately 190 million
people with disability related to communication within
25 years time. This will result in considerable service
implications.

Medical Model of Disability

Based on the medical model of disability, illness or dis-
ability is the result of a physical condition and intrin-
sic to the individual (it is part of that individual’s own
body). It may reduce the individual’s � quality of life,
and causes clear disadvantages to the individual. As
a consequence, curing or managing illness or disabil-
ity revolves around identifying the illness or disabili-
ty, understanding it, and then learning to control and
alter its course. Therefore, a compassionate or just soci-
ety invests resources in health care and related ser-
vices. This should enforce the medical curing of disabil-
ities, expand functionality, and/or improve functioning
to allow disabled persons a more “normal” life. The
medical profession’s responsibility and potential in this
area is central.
The medical model of disability is often cited by dis-
ability rights groups when evaluating the costs and ben-
efits of various interventions, be they medical, surgical,
social, or occupational. Often, a medical model of dis-
ability is used to justify large investment in these pro-
cedures, technologies, and research, when adaptation
of the disabled person’s environment might ultimately
be cheaper and more attainable. Some disability rights
groups see the medical model of disability as a civil
rights issue, and criticize charitable or medical initia-
tives that use it in their portrayal of disabled people,
because it promotes a negative, disempowered image of
people with disabilities, rather than identifying disabil-
ity as a political, social, and environmental problem.

Social Model of Disability

The social model of disability proposes that barriers,
prejudice, and exclusion by society (purposely or inad-
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vertently) are the ultimate factors in defining who is
disabled and who is not in a particular society. It rec-
ognizes that while some people have physical, intel-
lectual, or psychological differences from a statistical
norm, which may sometimes be due to impairments,
these do not have to lead to disability unless society
fails to accommodate and include them in the way it
would those who are “normal”. The phrase “differ-
ently abled” is sometimes used to convey an aspect
of the social model of disability, although the model
is not generally taken as denying that some attributes
(or loss of) can be seen (when unaided) as impair-
ments.
The approach behind the model can be traced to the
1960s. In 1976, the UK organization Union of the Phys-
ically Impaired Against Segregation (UPIAS) claimed
that disability was: “the disadvantage or restriction of
activity caused by a contemporary social organization
which takes little or no account of people who have
physical impairments and thus excludes them from par-
ticipation in the mainstream of social activities”. In
1983, the disabled academic Mike Oliver coined the
phrase “social model of disability” in reference to these
ideological developments. He focused on the idea of an
individual model (of which the medical was a part) ver-
sus a social model, derived from the distinction origi-
nally made between impairment and disability by the
UPIAS. The “social model” was extended and devel-
oped by academics and activists in the UK, US, and oth-
er countries, and extended to include all disabled peo-
ple, including those seen as having mental impairments
or disabilities.
Criticism of the social model has come from the dis-
abled community for not taking into account the phys-
ical body in its analysis of disabling factors. It has
been described as too unbending in its concentration on
structural societal factors and criticized for neglecting
the cultural and experiential aspects of disability. Much
of the criticism can at first be seen as well-founded, on
the grounds that both individual and social factors influ-
ence everyday life for a person with an impairment.
Still, the social model perspective, with its separation
of impairment and disability, has undoubtedly yielded
many political benefits and given a theoretical starting
point for research, activism, and discussion. The influ-
ence of the social model has still been limited and hin-
dered by its stand-alone stance in relation to the fields
of medicine, rehabilitation, and technology.

The Integrated Model and ICF

The integrated model of disability attempts to bring
together the medical and social perspectives. It enables
people with disabilities to have a number of different
roles including citizen and patient, among many oth-
ers. One of the operationalizations is the WHO’s Inter-
national Classification of Functioning, Disability, and
Health (ICF). The ICF is the most well known existing
framework used for analyzing the functioning of peo-
ple with disabilities. The ICF has broadened the focus
from its predecessor, ICIDH-1 (International Classifica-
tion of Impairment, Disability, and Handicap). ICIDH-
1 presented a primarily medical and individual model
for explaining disability, whereas ICF includes environ-
mental factors along with activities and participation.
The introduction of environmental and social response
variables is a big step forward since ICF will be used
by many health professionals and policy makers. The
hope is that functionality will not be assessed on its
own, but be qualified in relation to all other dimen-
sions. However, there are issues with combining the
two paradigms, as ICF will remain an instrument for
measuring and classifying individuals predominantly
on the level of impairment. Consequently, this makes
the use of ICF as an integrative model complicated
both from an individual and social model perspective.
It can still be concluded that one aim of the ICF is
to provide a tool for international comparability of
health information and in this respect it may be suc-
cessful.

Conclusion

Disability is both a complex and topical issue, and
health professionals all over the world face patients
with a wide range of disabilities seeking personalized
advice and help. Besides medical model approaches,
social model perspectives are also needed in rehabili-
tating science and engineering as they are fundamental
for the control and self-determination of people with
disabilities. The strict dichotomy between the medical
and the social models should be replaced by an inte-
grative model; ICF seems to be a step towards the right
direction but still needs to be further refined. The social
model perspective should be included without compro-
mising its political benefits. This could be achieved by
directing its focus towards the space between the indi-
vidual and his/her surroundings and towards the func-
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tional need and wishes rather than the mere functioning
of the individual.

Cross-References

� Body Function
� Body Structure
� Personal Factors
� Quality of Life
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Implicit Knowledge

Synonyms

Disease frequency

Definition

Implicit knowledge is the cumulative store of expe-
riences, insights, expertise, know-how, trade secrets,
understanding and learning. Implicit knowledge is
embedded knowledge, unstructured and intangible,
requires person-to-person contact to transfer and can-
not be communicated on paper or electronically.

Improper Nutrition

� Malnutrition

Improvement by Symptomatic Therapy

� Symptom Relief in Palliative Medicine

Inactive Lifestyle

Definition

Intensity, duration and frequency of physical activity
are used to set cut-points between physically inactive
and active people. No unitary values are defined.

Inactivity

� Sedentary Lifestyle

INAHTA

Definition

INAHTA – The International Network of Agencies for
Health Technology Assessment – has the mission of
providing a forum for the identification and pursuit
of interests common to HTA agencies. INAHTA was
established in 1993 and has now grown to 45 mem-
ber agencies from 23 countries. The Network stretch-
es from North and Latin America to Europe, Australia,
and New Zealand.

Inborn

� Native

Incidence

Definition

Incidence is a word used in � epidemiology. It refers to
the number of people newly affected by a certain con-
dition in a specific period of time. It can be given as
a number (e. g. in these past six months there have been
24 new cases of lung cancer) or as a ratio, having as
denominator the total number of people who can pos-
sibly be affected by the mentioned condition (e. g. the
incidence of lung cancer for these past six months has
been 3/100,000).
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Cross-References

� Disease Frequency

Incidence Rate

Definition

The incidence of disease is defined as the number of
new cases of disease occurring in a population during
a defined time interval. The number is useful as a mea-
sure of the risk of disease.
The incidence rate is defined as the incidence divided
by the sum of the different times each individual was at
risk of the disease.
� Disease Frequency, Measures

Incidence Rate in Occupational Medicine

Synonyms

Disease frequency measure

Definition

The incidence rate is the number of new cases of injury
disease during the calendar year divided by the num-
ber of � workers in the examined group during the
year, multiplied by 100,000. The incidence rate is an
important source of information on risk of injury in an
examined group; it is also a useful tool for follow up of
implemented preventive measures.

I = NC

W
× 100.000

I = Incidence rate
NC = Number of new cases of injury during the calen-
dar year
W = Number of workers in the examined group during
the year

Inclination

� Confounding and Interaction
� Prejudice

Income Solidarity

Definition

The term income solidarity refers to redistribution from
individuals with high income toward individuals with
low income.

Increasing Returns to Scale

� Economies of Scale

Increasing Worldwide Interdependence

� Globalization

Incremental Cost-Effectiveness Ratio

Synonyms

Incremental cost-outcome ratio; Incremental cost-out-
come relation

Definition

The incremental cost-effectiveness ration (ICER) is the
main result of the two forms of � health economic
evaluation: cost-effectiveness analysis and cost-utility
analysis, and adapts the concept of incremental anal-
ysis to the health economic evaluation. The ICER is
calculated by dividing the additional ( = incremental)
costs of a health care technology by the additional out-
comes. Typical examples for ICER are the costs per
event avoided, the costs per life year gained, and the
costs per QALY (� quality-adjusted life years) gained.

Incubation

Synonyms

Incubation period

Definition

Incubation is the time interval between invasion by
an infectious agent and appearance of the first sign or
symptom of the disease in question.
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Incubation Period

� Incubation

Incurable Disease

� End Stage Disease

Indemnity Health Plan

� Indemnity Insurance Plan

Indemnity Insurance Plan

Synonyms

Indemnity health plan; Fee-for-service; Health insur-
ance plan; Indemnity plan

Definition

Indemnity insurance plans are the traditional health
insurance plans that primarily existed before the rise
of � managed care in the US. An indemnity insur-
ance plan reimburses medical expenses regardless of
who provides the service. In some cases, the reim-
bursement amount may be limited. There are different
types of indemnity insurance plans that use different
methods for determining the percentage covered by the
insurer. In general, the insured must satisfy a specif-
ic deductible after which the plan pays a percentage of
covered expenses. The coverage of indemnity plans is
often more limited than with other types of coverage.

Indemnity Plan

� Indemnity Insurance Plan

Independent Ethics Committee

� Ethics Committee, EC

Independent Groups Design

� Unpaired Groups Design

Independent Samples Design

� Unpaired Groups Design

Indian

� Indigenous Health, North America
� Indigenous Health, South America

Indicated Prevention of Mental Disorders

Definition

Preventions targets high-risk people who are identified
as having minimal but detectable signs or symptoms
foreshadowing mental disorder or biological markers
indicating predisposition for mental disorder but who
do not meet diagnostic criteria for disorder at that time
(e. g., children with behavioral disturbances are at high-
er risk for suffering from mental disorders in later life).

Indication Vaccination

� Immunization, Active

Indicator

Definition

An indicator is a measurement that reflects the status
of a system. Indicators reveal the direction of a system
(a community, the economy, or the environment); if it
is going forward or backward, increasing or decreasing,
improving or deteriorating, or staying the same.

Indigenous

Synonyms

Aboriginal; Autochthonous; Native; Natural; First; Pri-
mitive
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Definition

Indigenous may refer to objects and people with origins
in particular location(s).

Cross-References

� Endemic
� Ethnic

Indigenous Africans

� Indigenous Health – Africa

Indigenous Australians

� Indigenous Health – Australooceanian

Indigenous Culture

Synonyms

Tradition

Definition

� Indigenous culture is defined as set of customs,
beliefs, values and communications practiced by certain
indigenous community. Each indigenous culture has its
specific features that influence behavior of indigenous
community members and therefore shape their health
status, health needs and utilization of health care.

Indigenous Health – Africa

PREDRAG MAKSIMOVIC

Medical Centre, Bulawayo, Zimbabwe
famona@mweb.co.zw

Synonyms

Indigenous people; Indigenous Africans; Pigmy people
(Central and Western Africa); Maasai (Eastern Africa,
Kenya, Tanzania); Nuba (Eastern Africa, Sudan); Ogiek
(Eastern Africa, Kenya); Berbers (Northern Africa,
Tunisia, Algeria, Libya, Morroco); Tuareg (North-
ern Africa, Sahara); Bushmen; San (Southern Africa,

Kalahari Desert, Namibia, Botswana); Baka (West-
ern Africa, Cameroon, Congo, Gabon, Central African
Republic); Duala people (Western Africa, Cameroon);
Ogoni people (Western Africa, Nigeria); Tubu (Western
Africa, Southern Sahel)

Definition

There is no single and accepted definition of indige-
nous peoples. The two distinguishing features charac-
terizing indigenous peoples are the ancient relationship
with a defined territory and ethnic distinctiveness.
Indigenous peoples of Africa are comprised of several
different groups.

Health

Indigenous populations differ in levels, patterns, and
trends of health.

The San

The San are the most impoverished, disempowered,
and stigmatized ethnic group in Southern Africa. They
are the indigenous people of the southern African
region and have inhabited the land for around 27 000
years. It is estimated that there are between 85 000 and
90 000 San spread across six countries with a popula-
tion growth rate of around 2%. Small populations live in
Angola (1200), South Africa (4350), Zambia (300) and
Zimbabwe (2500); with the vast majority in Botswana
(47 000) and Namibia (32 000).
The health status of the San across Southern Africa is
closely linked to their poverty.

Alcohol and Domestic Violence

Alcohol consumption is very high in San settlements.
This is due to loss of land, resources, and communi-
ty relationships. Traditional gender equality is lost and
women are disempowered which leads to domestic vio-
lence. This problem is a consequence of poverty, the
loss of land and livelihoods after resettlement without
a viable alternative.

HIV/AIDS

HIV/� AIDS is a major cause of death in Namibia and
Botswana. In Namibia, national adult prevalence rose
from 4.2% in 1992 to 23.3% in 2002. It accounts for
over 25% of deaths in health facilities.
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Botswana had the worlds’ highest mortality rate (28 per
1000 population) and lowest life expectancy at birth of
35 years, with very high adult HIV/AIDS prevalence
of 37.3% (2004). Although formally disaggregated data
are not available, in 2002 the rate for the San in Ganzi
was lower at 21.4% than the national average of 35.4%,
indicating that the remoteness of the San, particularly
in the Central Reserve, might have protected them from
the high rates recorded elsewhere.
It is estimated that the situation in the resettlement
camps is far worse.
In Namibia, accurate data for the San population are not
available. In more isolated parts, especially in the north,
the prevalence is lower. In the settlements it tends to be
much higher.

The Pygmies

The Pygmies are the indigenous hunter-gatherers of
the central African forests. They are comprised of at
least 15 distinct ethnolinguistic groups including the
Gyéli, Kola, Baka, Aka, Bongo, Efe, Mbuti, western
Twa, and eastern Twa living in ten central African
countries: Angola, Cameroon, Equatorial Guinea, Cen-
tral African Republic, Gabon, Republic of the Congo
(Congo), Democratic Republic of the Congo, Uganda,
Rwanda, and Burundi. Their estimated total number is
from 300 000 to 500 000 people.

Mortality

Mortality and fertility rates are high in Pygmy commu-
nities. Low fertility of Efe women in the Democratic
Republic of the Congo is associated with high rates of
inter marriage with Bantu and the prevalence of venere-
al diseases. In Aka communities in the Central African
Republic, infectious and parasitic diseases are the main
causes of death at all ages, particularly for men and
boys.
Infant mortality rates in forest-dwelling Aka in the Cen-
tral African Republic during the 1980s, and former for-
est-dwelling Twa in Uganda at the turn of this centu-
ry, are reported as 20–22% and 20–21%, respective-
ly. These rates are more than twice the national infant
mortality rates (9.8% and 9.7%, respectively) cited by
the World Bank in 2000; and in the Ugandan study
are 1.5–4 times higher than nearby non-Twa commu-
nities. For children younger than 5 years, mortality
rates of 27% reported in forest dwelling Mbendjele in

northern Congo in the mid-1990s were 1.5 times high-
er than neighboring Bantu. In the study of Ugandan
Twa, mortality rates for children younger than 5 years
(40%) were 1.8–2.4 times higher than in non-Twa vil-
lages.
Loss of a forest-based life can be associated with in-
creased mortality. The crucial importance of land for
survival is indicated by a reported drop in mortality in
children younger than 5 years from 59% to 18% when
Twa families in Uganda were given land. Major caus-
es of childhood death include malaria and measles. In
the Central African Republic, a measles � epidemic in
the late 1970s resulted in 12% of all Aka deaths in the
communities studied, regarded as a very high percent-
age considering the short duration of the epidemic. In
Congo, mortality from measles was five times higher in
Mbendjele children than neighboring Bantu communi-
ties.

Morbidity

Compared with neighboring Bantu communities, stud-
ies of forest-based Mbendjele, Aka, and Baka commu-
nities have documented lower prevalence of malaria,
rheumatism, respiratory infections, � scabies, � goitre,
syphilis, � hepatitis C (three to seven times lower than
Bantu communities), high blood pressure, and den-
tal caries. However, � leprosy, � conjunctivitis, peri-
odontal disease, tooth loss, and splenomegaly are more
prevalent than in Bantu communities. High � intestinal
parasite loads are reported from Mbuti in the Democrat-
ic Republic of the Congo and Baka in Cameroon. In
forest-dwelling Mbendjele in Congo and semi-seden-
terized Kola in Cameroon, intestinal parasite rates were
lower than or similar to neighboring farming groups,
but predominantly village-based Aka in Central African
Republic had higher prevalence of helminth and proto-
zoan parasites than did Bantu coworkers.
� Yaws, a painful skin infection that can progress to
destruction of soft tissue, cartilage, and bone, is more
prevalent in forest-dwelling Pygmy communities than
in neighboring groups. In Cameroon, Central African
Republic, and the Democratic Republic of the Con-
go between the 1970s and 1990s, 3–50% of Gyéli,
Baka, Aka, Mbendjele, and Mbuti surveyed had clinical
symptoms of yaws. Serological examinations showed
20–90% of the population, most of them children, had
latent infections. Prevalence was lower in communi-
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ties receiving good medical care and information about
hygiene.
In Cameroon and Central African Republic during the
1990s, Gyéli, Baka, and Aka were more often seropos-
itive for filoviruses causing hemorrhagic fevers, includ-
ing Ebola, than were neighboring subsistence farm-
ers. Kola communities in northeast Gabon were badly
affected in Ebola outbreaks. However, in the area of an
outbreak of Marburg hemorrhagic fever in the Demo-
cratic Republic of the Congo, Mbuti surveyed in 2002
were seronegative for Marburg virus despite substan-
tially higher exposure to wild animals, especially bats –
one of the presumed reservoirs of filoviruses – than
the local population. The risks to Pygmy communi-
ties of filovirus infection via their hunting activities are
not well understood. Where forest dietary resources are
depleted by destructive logging or commercial poach-
ing and Pygmy people do not have lands on which
to grow alternative foods, nutritional status decreases.
Children and pregnant women are especially vulnera-
ble, the problem being exacerbated by the breakdown
of traditional foodsharing systems. Loss of forests also
deprives Pygmy communities of their renowned tra-
ditional herbal pharmacopeia, which contains com-
pounds active against diseases including helminthiasis,
guinea worm, jaundice, malaria, diarrhea, toothache,
and cough. As Pygmy communities spend more time
outside the forest in fixed settlements, malaria increas-
es and parasites accumulate because of increased pop-
ulation density and poor sanitation. Heavy infestations
of � chiggers (burrowing fleas) cause crippling infec-
tions. Traditional cultural mechanisms for dealing with
tension and discord (such as nocturnal singing cere-
monies to restore harmony between the group members
and the forest) are eroded; alcohol abuse and domes-
tic violence against women increase. Twa communities
no longer living in the forest report malaria, intesti-
nal worms, diarrhea, and respiratory illnesses as their
most serious health problems, a morbidity profile sim-
ilar to that of their non-Pygmy neighbors. In Rwanda
and Burundi, 43% and 53% of Twa households were
reported to be landless in 2003 and 2001, respectively –
3.5 times more than the respective national populations.
The situation of the Ugandan Twa is similar. Without
land, Twa are unable to meet family food needs, con-
tributing to the increased childhood mortality. Severely
disadvantaged living conditions increase the risk of ill-
ness: prevalence of inadequate housing, poor sanitation,

and lack of safe drinking water were, respectively, six
times, seven times, and two times higher in Rwandan
Twa households than the national population in 2003.

HIV-1

Studies in the 1980s and 1990s in Cameroon and
the Republic of the Congo showed a generally lower
baseline prevalence of HIV-1 in Baka and Aka peo-
ple (range 0–1.6%) than in neighboring populations
(range 0–5.4%). The lower prevalence of HIV (and
hepatitis C) infection in Pygmy communities could be
because intermarriage with Bantu people is infrequent
and monogamy is more common than among Bantus.
Where intermarriage occurs it is almost always Pygmy
women marrying out of their communities, their lower
bride price and perceived higher fertility making them
a more attractive prospect for Bantu men. Neverthe-
less, HIV prevalence is increasing in Pygmy popula-
tions, probably through increased contact with Ban-
tus. Between 1993 and 2003, HIV infection reported-
ly increased from 0.7% to 4% in Baka Pygmies in the
Yokadouma region of eastern Cameroon. The spread of
sexually transmitted diseases increases with the influx
of transient labor employed on logging camps, road
building, and infrastructure projects. Pygmy women are
at particular risk of HIV infection through rape, espe-
cially in zones of armed conflict, and also because of
the belief of other ethnic groups that sexual intercourse
with a Pygmy woman protects against backache, AIDS,
and other ailments.

Access to Health Care

In much of rural central Africa, primary health ser-
vices are absent, function only in a rudimentary way,
or have been destroyed during conflict. Even where
health care facilities exist, many Pygmy people do not
use them because they cannot pay for consultations
and medicines, do not have the documents and iden-
tity cards needed to travel or obtain hospital treat-
ment, or are subjected to humiliating and discrimina-
tory treatment. More than inaccessibility, public health
services can fail to reach Pygmy communities because
of active � discrimination. Vaccination campaigns in
Congo during 1996 prioritized the Bantu community,
and treatments dispensed by health posts reach the Ban-
tu community more than Pygmies. Bantu intermedi-
aries responsible for delivering leprosy medication to
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Pygmies can extort payment or labor from them. The
high mortality of Pygmy children from measles and
the higher prevalence of � endemic diseases such as
yaws and leprosy in Pygmy communities than in Bantu
communities indicates their exclusion from government
health services. The prejudice against Pygmy people,
coupled with their poverty and inadequate government
policies, prevents them from gaining basic citizens’
rights including access to health care and land, and
to education, employment, and justice. In the absence
of government policies and programs providing equi-
table access to health care, Pygmy communities often
depend on missionaries, nongovernment organizations,
and development agencies.
Some programs have trained Pygmy primary-care
workers and established � dispensaries that are run by
the community. With proper planning, � health cam-
paigns can reach Pygmy communities, despite their
mobility and remoteness. In the mid-1990s, a private-
ly organized campaign gave hundreds of Aka people in
northern Congo the single shot of penicillin needed to
cure yaws. In 2002, UNICEF vaccinated Pygmy chil-
dren in the Democratic Republic of the Congo, Congo,
and Central African Republic against poliomyelitis.
Over the past 5 years, attitudes of health staff in some
areas have begun to change, and through the raising of
awareness more Pygmy communities now know about
the free services provided by the government. In Rwan-
da, 68% of Twa women have received antenatal vacci-
nations, and 90% of children younger than 5 years have
received one or more of the DTaP (diphtheria, tetanus,
and pertussis), polio, tuberculosis, and measles vacci-
nations. Economic empowerment programs run by non-
government organizations are enabling Twa to generate
incomes and so join local health insurance schemes and
improve their living conditions.

Health Issues

Life expectancy at birth is 10 to 20 years less for indige-
nous people than for the overall population in a country.
Infant mortality rates are up to 3 times greater than the
national average.
Malnutrition and communicable diseases, such as
malaria, cholera and tuberculosis, continue to affect
a large proportion of indigenous peoples.
In some instances, higher suicide rates are indicative of
the deterioration in conditions that affect mental health.

Smoking, alcohol and substance abuse are significant
health and social problems.
Cardiovascular diseases, diabetes, cancer, unintention-
al injuries and domestic violence are significant health
problems among indigenous peoples, and many of these
illnesses are associated with lifestyle changes resulting
from acculturation.
Land displacement and contamination affects the food
supply of indigenous people, increasing the likelihood
of malnutrition and starvation.
In the past the indigenous peoples were decimated
by infectious diseases (measles, typhoid, tuberculo-
sis, influenza, � smallpox). At present, communica-
ble diseases continue to affect large indigenous popu-
lations. However, similar to the non-indigenous popu-
lations, health problems are injuries, alcohol and drug
misuse, cancer, ischemic heart disease, kidney disease,
obesity, suicide, and diabetes. HIV/AIDS � pandem-
ic is engulfing the non-indigenous majority populations
and spreading to the indigenous groups. At present,
some estimates put the figure of prevalence in non-
indigenous populations at 30% and in non-indigenous
at 20%. Bearing in mind the slow and insidious course
of HIV/AIDS it is certain that this disease is going to
be the major health problem in the indigenous popula-
tion in the future. Since they have lower exposure to the
health care facilities it is possible that they are going
to be the last to have comprehensive measures to fight
AIDS implemented.

Summary

Precise numbers and health indicators and determinants
of health in indigenous communities are lacking.
Indigenous peoples tend to die younger and generally
have lower health status than other population groups.
Infectious diseases and so-called life-style, chronic
non-communicable diseases show the highest rates
among indigenous populations.
Genetic predisposition, cultural and religious beliefs,
health knowledge and practices all influence the health
status of indigenous populations.

Cross-References

� Dispensaries
� Endemic
� Health Campaigns
� Hepatitis
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� HIV-Infection and AIDS
� Intestinal Parasite
� Leprosy
� Pandemic
� Smallpox

References

Committee on Indigenous Health (1999) The Geneva Declaration
on the Health and Survival of Indigenous Peoples. WHO,
Geneva

Cunningham C, Reading J, Eades S (2003) Health research and
indigenous health. BMJ 327:445–447

Durie M (2003) The health of indigenous peoples. BMJ 326:510–
511

Foliaki S, Pearce N (2003) Changing pattern of ill-health for
indigenous people. BMJ 327:406–407

Indigenous peoples & participatory health research. Draft for
comments, Centre for indigenous peoples’ nutrition and
environment. WHO, Geneva

Ohenjo N, Willis R, Jackson D, Nettleton C, Good K, Mugaru-
ra B (2006) Health of indigenous people in Africa. Lancet
367:1937–1946

Ring I, Brown N (2003) The health status of indigenous peoples
and others. BMJ 327:404–405

Stephens C, Porter J, Nettleton C, Willis R (2006) Disappearing,
displaced, and undervalued: a call to action for Indigenous
health worldwide. Lancet 367:2019–2028

United Nations (2001) Draft declaration on the rights of indige-
nous peoples. United Nations High Commissioner for
Human Rights, Geneva, Switzerland

Indigenous Health, Asian

JELENA GUDELJ RAKIĆ
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Synonyms

Tibetans (Central Asia); Ainu (Japan, Russia); Tai-
wanese aborigines (island of Taiwan), (East Asia);
Northern indigenous people of Russia (Siberia and
Russia); Sakha; Tuvans; Altayans; Titular nation of
Altai Republic; Buryats; Khakas; Tungus (North Asia);
Adivasi (scheduled tribes in India); Andamanese
(India); Nicobari; Shompen; Naga (India) (South Asia);
Bajau; Akha; Degar; Igorot; Lumad; Mangyan; Penan;
Sakai; Semang (Southeast Asia); Syriacs (Aramaens,
Maronites, Assyrians, Syriacs, Chaldeans) (Southwest
Asia)

Definition

Indigenous peoples of Asia are different groups inhabit-
ing vast regions of the (sub-) continent of Asia, includ-
ing related islands, the Indian subcontinent, Central
Asian Republics, the Middle East and Arabia.
The majority of the present-day indigenous peoples in
the world (more than 150 million) inhabits the Asian
continent and constitutes about 70% of the world’s
indigenous population.

Basic Characteristics

Demography and Contemporary Diversity

The contemporary indigenous population of Asia con-
sists of culturally and linguistically different groups.
Asia with its myriad of mainstream and indigenous lan-
guages poses a great challenge in the field of commu-
nication. Nowadays, many indigenous peoples in Asia
speak a European language and have adopted the con-
temporary lifestyles of the nation states. At the same
time there are a large number of Asian indigenous peo-
ples who live in isolation within the nation states and
do not have either linguistic or any other communica-
tion with the rest of the populations of these states.
Contemporary indigenous peoples in Asia mostly live
in their own communities integrated within the present
nation-states. Many of them have settled, for economic
reasons, in industrial and agriculture centers, away from
their native communities, where traditions are not hand-
ed down from the elders. Most Asian states deny that
there are any indigenous peoples within their territo-
ries. Asians and their descendants are still facing deep-
seated racism and xenophobia, lack access to economic,
social and political opportunities, are deprived of their
civil rights and liberties and are victims of violent hate
crimes, racial profiling, discriminatory employment and
unjust immigration policies and practices.

Contemporary Health Issues

The present situation of indigenous peoples in Asia
in relation to health is, in many aspects, similar to
problems of indigenous peoples worldwide. Indigenous
peoples in Asia die younger and generally have low-
er health status in comparison with other population
groups. Indigenous peoples suffer the worst health of
any identifiable group in Asia.
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Serious health problems from the past, such as different
infectious diseases, still are an important cause of mor-
bidity and mortality among indigenous peoples in Asia.
Although the gap in health status between indigenous
populations and the general populations has closed dra-
matically over the past generation, there is a continuing
burden of disease with significant � co-morbidity with-
in the indigenous communities as compared to gener-
al population. What is more, the spectrum of disease
differs, so skin infections, ear infections, trachoma and
rheumatic fever are still predominant health issues in
most indigenous communities. Most bear a triple bur-
den of persisting infectious diseases, increasing chron-
ic conditions, and a growing recognition of injuries and
violence. Incomplete demographic transitions, HIV and
AIDS, massive unplanned urbanization, and a host of
social determinants of health compound these prob-
lems.
Indigenous communities are at greater risk from com-
municable diseases due to poor � sanitation and
hygiene practices. What is more, immunization pro-
grams are very inadequate or are used improperly in
indigenous communities. Some serious health prob-
lems are caused by environmental issues such as pesti-
cides, chemical fertilizers, and other kinds of pollution.
On the other hand, certain cultural beliefs of indige-
nous peoples have negative consequences on health.
There is an increase in � sexually transmitted diseases
including HIV/AIDS because of � drug addiction, sex-
ual trafficking and increased migrations, for example
in North East India, Thailand and Burma. The World
Health Organization data show that more than half of
the indigenous children are deficient in calorie intake
and � malnutrition is still predominant, in comparison
to overweight and obesity, among indigenous popula-
tions. However, pressure from centralized national gov-
ernments has forced more and more indigenous peoples
to adopt a � sedentary lifestyle and therefore the num-
ber of nomadic tribes has decreased.

Health Services

One of the major problems is lack of data on health
status, health needs and utilization of health care ser-
vices as well as a scarcity of comprehensive research on
health risks for indigenous peoples. One of the primary
characteristics is lack to access to adequate and cultur-
ally appropriate health care. Very few indigenous indi-

viduals become health professionals. Another promi-
nent feature is discrimination against traditional health
practices. There are few existing guidelines that inform
about optimal primary health care delivery and those
that exist are often not relevant to the indigenous popu-
lations. Another common characteristic is that national
estimates of health mask large variations within coun-
tries. One of the prominent features is weak public sec-
tor health care. Striking inequities in the provision of
human resources, infrastructure, and effective services
abound between regions of countries, socioeconomic
classes, and rural and urban areas. There has been lit-
tle improvement during the last decades, particularly in
comparison with the international experience in com-
parable settings. Further research is essential to guide
improvements in health systems and develop new ini-
tiatives.

Cross-References

� Co-Morbidity
� Drug Addiction
� Malnutrition
� Sanitation
� Sedentary Lifestyle
� Sexually Transmitted Diseases
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Synonyms

Aboriginal people; Indigenous Australians; Torres
Strait Islanders (Australia); Koori (New South Wales
and Victoria); Murri (Queensland); Noongar (South-
ern and Western Australia); Yamatji (Central Western
Australia); Wangkai (Western Australian goldfields);
Nunga (Southern South Australia); Anangu (Northern
South Australia); Yapa (Western Central North Territo-
ry); Yolngu (Eastern Arnhemland, NT); Palawah (Tas-
mania); Maori (New Zealand); Kanaka Maoli (Hawaii)

Definition

Indigenous peoples of Australia and Oceania are rep-
resented by large numbers of diverse communities and
societies that inhabit the continental landmass of Aus-
tralia and associated islands (Indigenous Australians,
Torres Strait Islanders) as well as most islands of the
Pacific Ocean and New Guinea.
The word “aboriginal” has been used in Australia to
describe its indigenous peoples since 1789. But, the
use of “aboriginal” as a noun has acquired negative,
even derogatory connotation among some parts of the
community who regard it as offensive. Some also
tend to avoid widely accepted term “Australian abo-
rigines” because of its historical association with colo-
nialism. Since 1980s the most commonly used term to
denote descendants of the first inhabitants of Australia
is “indigenous Australians”. Torres Strait Islanders’
heritage and cultural history is distinct from main-
land indigenous traits, but they are also referred to as
indigenous Australians. The indigenous people of New
Zealand are called Maori.

Basic Characteristics

Indigenous Australians

Origins There is no clear or accepted relationship
between indigenous peoples of Australia with any

nation worldwide. Although they migrated to Australia
through Southeast Asia, they are not related either to
any known Asian population, or to the peoples of Poly-
nesia. On the basis of DNA analysis there is some spec-
ulation regarding their racial origins in India. During
the course of time, they have been mostly isolated from
other human populations, except from peoples of New
Guinea due to trade and intermarriage in the years fol-
lowing the arrival of Europeans.

Demography At the time of of first European contact
estimates say that between 250 000 and 1 million peo-
ple lived in Australia. The greatest population density
was found in the southern and eastern regions of the
Australian continent, areas that are currently most pop-
ulated. All indigenous Australians were hunter-gather-
ers and the ones living along the ocean and river coasts
were also fishermen. None of the indigenous peo-
ples practiced agriculture. Most indigenous communi-
ties were semi-nomadic, moving over a defined territo-
ry, following seasonal changes and food sources. They
adapted well to great climatic changes that occurred
over the years.
Contemporary indigenous Australians are mostly inte-
grated within the modern nation-state of Australia but
have kept their identity as indigenous peoples. In 2001,
indigenous Australians constituted 2.4% of the total
Australian population (492 700 people). Of the total
number, 90% described themselves as Aboriginal, 6%
as Torres Strait Islanders and 4% as both Aboriginal
and Torres Strait Islanders. In comparison with the total
Australian population, the indigenous Australian pop-
ulation is young: according to the data of the census
on population and housing in 2001, half of the indige-
nous population was younger than 20.5 years as com-
pared with 36 years for the non-indigenous population.
Approximately 30% of the total indigenous Australians
live in major Australian cities, but one in four (27%)
live in rural and very remote areas constituting 45% of
the population in remote regions.

Contemporary Health Issues Historical and politi-
cal forces have shaped the present health status, health
hazards and health care (� health care facility) in
indigenous populations in Australia. Indigenous Aus-
tralians suffer the worst health of any identifiable group
in Australia. There has been little improvement dur-
ing the last decades, particularly in comparison with
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the international experience in comparable settings. The
gap in health status between indigenous populations
has closed dramatically over the past generation so that
indigenous health is now comparable with that of the
general populations.
The continuing � burden of disease with significant co-
morbidity is greater in indigenous communities as com-
pared to general populations. What is more, the spec-
trum of disease differs, so skin infections, ear infec-
tions, trachoma and rheumatic fever are still predomi-
nant health issues in most indigenous communities.
Over 60% of excess mortality in the indigenous Aus-
tralian population is due to circulatory conditions
(26%), injury and poisoning (16%), respiratory condi-
tions (15%) and diabetes (8%).
Cardiovascular diseases are the leading cause of illness,
hospitalization and death for both sexes in the indige-
nous population, responsible for 27% of male and 30%
of female deaths. Standardized mortality rate ratios are
3.2 (men) and 2.8 (women) times higher in compari-
son with the total Australian population. Ishemic heart
disease and cerebrovascular disease are the main caus-
es. However, death rates due to chronic rheumatic heart
disease are over ten times higher in comparison to the
general Australian population.
Injury and poisoning are the second most common
cause of death for men and third for women (particu-
larly below 34 years of age for both sexes). Transport
accidents account for 40% of the deaths in this catego-
ry. Homicide and suicide are on the third place in this
category and suicide mortality rates are 15 to 17 times
higher in comparison to the general population.
For indigenous men the next most frequent causes
of death are malignant neoplasia (rate ratio 3.0), res-
piratory disease (3.9) and endocrine, nutritional and
metabolic disorders (mainly diabetes, 7.3). For indige-
nous women, after circulatory system disease, the most
frequent causes of death are malignant diseases (1.6),
endocrine, nutritional and metabolic disorders (11.7),
injuries (2.9) and respiratory system diseases (3.6).
There is a marked rise of diabetes in the indigenous
Australian population and decline of the diseases such
as syphilis, tuberculosis, leprosy and bronchiectasis.
The estimated gap in � life expectancy between indige-
nous and non-indigenous populations is 19–21 years. In
1998–2000, the life expectancy of an indigenous Aus-
tralian was 21 years less for males and 20 years less for
females than that of an average Australian.

In 2001, the age-standardized death rates for indigenous
Australians were between two to four times that of no-
indigenous Australians. The 2002 data show that age-
specific death rate ratios are higher for indigenous Aus-
tralians across all age groups, but rate ratios are partic-
ularly high for young to middle-aged adults. The extent
of mortality rate variations between urban, rural and
remote regions is uncertain, which indicates a problem
with the quality of the data.
According to data on infant mortality rates, there have
been improvements over the last 30 years. However,
infant mortality rates remain three times higher in com-
parison with the total Australian population (for exam-
ple in Western Australia 21.5 per 1000 live births).
Indigenous Australian women contribute to 30% of
total maternal mortality.
Poverty, unemployment, poor education, cultural dis-
orientation, cultural beliefs, access to health care ser-
vices are just a few major reasons for the poor health
status of the indigenous Australians.

Health Services There is a lack in evidence-based
information regarding health status, health needs and
primary health care delivery and related problems in
indigenous Australian communities. Existing guide-
lines that inform about optimal primary health care
delivery are inflexible and often not relevant to indige-
nous populations. One of the problems is a continu-
ous turnover of medical staff in the remote areas that
are usually inhabited by indigenous people. Therefore,
there is a continuous cycle of re-learning of optimal
practice and a need to adjust to conditions that are very
different from urban areas.
Since the 1970s the Aboriginal Community Controlled
Health Services (ACCHS) have been implementing pri-
mary health care services in response to the indige-
nous peoples’ perceptions that their health needs were
not being met by the mainstream health services. The
ACCHS model of participatory holistic primary heath
care integrates illness care with disease prevention,
intersectoral collaboration and advocacy for social jus-
tice. The factors identified as being responsible for poor
health status are: discrimination, low income, poor edu-
cation, substance abuse, remote locations with poor
access to health services. For the urbanized indige-
nous Australians, other factors have been identified:
social pressure which prevents access to health services
as well as cultural differences resulting in poor com-
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Indigenous Health – Australooceaninan, Table 1 Recommendations relating to indigenous primary health care.

Aboriginal and Torres Strait
Targets, 1992

Increase to over 80% in 5 years and over 95% in 10 years, the proportion of Aboriginal and Torres Strait
Islander communities that have access to community-controlled or community acceptable health service
[target 3.17]. Within 5 years disparities in access to appropriate housing between Aboriginal and Torres
Strait Islander communities and the wider societies will be reduced by 50%; and by 90% in 10 years
[target 26.6].

National Aboriginal Health
Strategy, 1989

The Working Party recommends that ... primary level Aboriginal health services presently being delivered
by State governments should be transferred to existing or proposed Aboriginal community controlled
primary level services.

ILO Convention Concerning in
Independent Countries, 1989

Governments shall ensure that adequate health services are made available to the [indigenous and tribal]
peoples concerned or shall provide them with resources to allow them to design and deliver such services
under their own responsibility and control so that they may enjoy the highest attainable standard of
physical and mental health.Health services shall, to the extent possible, be community based. These
services shall be planned and administered in cooperation with the peoples concerned and take account of
their economic, geographic, social and cultural conditions as well as their traditional preventive care,
healing practices and medicines.The health care systems shall give preference to the training and
employment of local community health workers and focus on primary health care while maintaining strong
links with other levels of health care services. [article 25]

munication between indigenous Australians and health
workers. Recommendations relating to indigenous pri-
mary health care are shown in Table 1

The Maori

Origins The ancestors of the Maori were Polynesian
people originating from south-east Asia. In the Maori
language the word māori means “normal” or “ordi-
nary”. In legends and other oral traditions, the word dis-
tinguished ordinary mortal human beings from deities
and spirits. Early European visitors to the islands of
New Zealand referred to the people they found there
variously as “indians”, “aborigines”, “natives” or “New
Zealanders”. Māori remained the term used by Māori to
describe themselves in a pan-tribal sense.

Demography Approximately half a million people
constitute the Maori population in New Zealand that
equals 14.7% of the total population. The median age
of a Maori in 2001 was 21.9 years as compared to 34.8
years for the total New Zealand population.

Contemporary Health Issues As a population
group, Maori have on average the poorest health sta-
tus of any ethnic group in New Zealand. They inhabit
the deprived geographical areas of New Zealand.
Compared to the increasing life expectancy for the non-
Maori population since mid-1980s, little improvement

has been seen in Maori life expectancy. Overall, Maori
life expectancy at birth is more than 8 years less than
non-Maori in 2001, for both genders.
The major causes of death are all chronic diseases.
Cardiovascular disease, cancer, respiratory disease and
injury are the major causes of death for both Maori and
non-Maori. Ischemic heart disease is the leading cause
of death for both Maori and non-Maori. Lung cancer
was the second cause of death for Maori. Diabetes is
among the top five causes of death for both genders in
the Maori population, and is not so in the non-Maori
population, either gender. The prevalence of heart dis-
ease among Maori is one a half times that in non-Maori.
Total cardiovascular disease mortality is more than two
and a half times higher for Maori than for non-Maori.
The most common cancers registered for Maori females
are breast, lung, colorectal, cervical and uterine, while
in Maori males, lung, prostate, colorectal, stomach and
liver are the most common.

Health Services There is evidence of disparities in
access to health care between Maori and non-Maori
people. The Government and the Ministry of Health
have made it a key priority to reduce the health inequal-
ities that affect Maori.
The � maori health strategy (He Korowai Oranga) was
launched in 2002 (Minister of Health and Associate
Minister of Health 2002). It sets a new direction for
Maori health development over 10 years, and provides



732 Indigenous Health Care

guidance at a strategic level on ways to achieve Maori
health improvements and eliminate health inequalities.
At the heart of He Korowai Oranga is the achievement
of whānau ora, or healthy families. This includes public
policies that actively:
• promote whānau well being;
• promote high-quality education;
• promote employment opportunities;
• promote suitable housing;
• promote safe working conditions;
• promote improvements in income and wealth; and
• address systemic barriers, including institutional

racism.
Maori Health Action Plan (2002–2005) outlines what
the health and disability sector will do to implement
the strategy (including programs, policies and interven-
tions). An updated Maori Health Action Plan (2006–
2011) was released in June 2006. The New Zealand
� health strategy highlights the need for better access
to relevant information to improve decision-making at
both the health and disability sector level, and at the
community level. Reducing inequalities in health is
a key goal of the strategy.
The priority areas are:
• building quality data and monitoring Maori health;
• developing whānau ora based models;
• improving Maori participation at all levels of the

health and disability sector, particularly workforce
development and governance; and

• improving primary health care.
Maori Health Priorities are:
• immunization;
• injury prevention;
• diabetes;
• asthma;
• improving oral health;
• mental health;
• smoking;
• sexual & reproductive health; and
• drug & alcohol abuse.

Cross-References

� Burden of Disease
� Health Care Facility
� Health Strategy
� Life Expectancy
� Maori Health Strategy
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Synonyms

Indigenous medicine; Traditional medicine; Tribal
medicine; Ethnomedicine; Folk medicine
First nations/people, Aboriginals, Ethnic groups; Occu-
pational and geographical terms such as hunter-gather-
ers, Nomad, Hill people, etc.
Traditional healers: Medicine people; Bonesetter;
Prayer-singers; Herbalists; Diviners;
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Spiritual or faith healers; Traditional midwives; Birth
attendants

Definition

The World Health Organization (WHO) has adopted
a very general definition which describes traditional
medicine (TM) as “knowledge based on the theories,
beliefs and experiences � indigenous to different cul-
tures (� indigenous culture), either codified in writ-
ing or transmitted orally and used in maintenance of
� health as well as in the prevention, diagnosis, im-
provement or treatment of physical and mental ill-
ness. Traditional medicine includes diverse health prac-
tices, approaches, knowledge and beliefs incorporating
plants, animals and/or mineral based medicine, spiritual
therapies, manual techniques and exercises, applied sin-
gularly or in combination”. One of the definitions given
for ‘African Traditional Medicine’ by the WHO Centre
for Health Development is “the sum total of all knowl-
edge and practices, whether explicable or not, used in
diagnosis, prevention and elimination of physical, men-
tal, or societal imbalance, and relying exclusively on
practical experience and observation handed down from
generation to generation, whether verbally or in writ-
ing”.
Ethnomedicine is a multidisciplinary approach of soci-
eties and cultures integrating psychology, sociology,
ethnology and epidemiology for a global understanding
of the disease beyond its biological reality.

Basic Characteristics

Acceptability

Traditional health systems take into account physical,
mental, spiritual, social and ecological dimensions of
well-being in a culturally specific manner. Contrary
to western medicine, which studies the human being
mechanically, starting from its functions, traditional
medicines consider the person in its totality, including
the social and ecological dimensions. Belonging to the
same community as the patient, traditional healers share
their vision, thus inspiring more trust in the curative
power of their methods rather than in western medicine.
In many instances, indigenous medicine is indissolubly
connected to every-day life, through food requirements,
as well as through important rituals in the lives of both

the individual and communities where health, rather
than disease is emphasized.

Availability

The vast majority of the planet’s population does not
have access to formal � health care systems and tradi-
tional healers are the only source for health care and
education. In Sub-Saharan Africa, the ratio of tradition-
al healers to the population is approximately 800 times
higher than that of medical doctors (1 : 500 versus
1 : 40 000) (Asian and Pacific Women’s Resource and
Action Series 1989).
Indigenous � health care services utilize local resources
to provide effective remedies.

Accessibility

Traditional medicine is advantageous because it is
cheaper and geographically more accessible. Especially
from the point of view of women, traditional medicine
is preferred because little or no physical examination is
required and the healers are often women. It is also seen
as “soft” medicine as compared to modern medicine
which is deemed too “strong” for women and children
by Asian and Pacific women (Asian and Pacific Wom-
en’s Resource and Action Series 1989).

Quality

Healers help individuals, families and communities
strive for balance, harmony and good health. The train-
ing of a healer involves a very long apprenticeship with
a respected medicine person and the process is expected
to last a lifetime. The hardships supposed to be encoun-
tered are usually compensated by the highly respect-
ed status healers usually command in the community.
Traditional practitioners are at the confluence of a non-
religious pursuit of the sacred and a non-medical pur-
suit of health (http://www.mapn.org/).

History

Indigenous medicine was practiced in every com-
munity since the dawn of humankind and fairly
advanced knowledge of surgery, obstetrical procedures
and medicinal plants is noted. Colonizers introduced
not only new diseases, but also a system of treat-
ment not suited to the beliefs and social structure of

http://www.mapn.org/
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� indigenous peoples. Thousands of years of careful-
ly researched and implemented methods were seen as
negative in the process of “civilizing”.
The process of de-culturalization included policies
aimed at making independent and proud people depen-
dent. As a consequence, the health situation of indige-
nous people lags far behind that of the majority popula-
tion in industrialized countries such as Australia, Cana-
da, New Zealand, and the U.S.A.
In the past few decades the modern world has consid-
ered indigenous medicine as a vision of the past. How-
ever, in the context of geographical isolation, poor eco-
nomical resources and a lack of quality in � public
health care services, a revival of indigenous � healing
methods can be observed.
The approach taken by traditional doctors addressing all
aspects of the ailing person (mental, emotional, phys-
ical, spiritual as well as communal) has inspired also
non-Natives who are looking for a holistic approach to
medicine, closer to nature and thus perceived as “soft-
er”, without the negative side effects of modern drugs
and therapeutic procedures. Therefore, in some coun-
tries, indigenous medicine is used as “Complementary
and/or Alternative” medicine.

Indigenous Health Care Services

Health disparities are directly and indirectly associated
with social, economic, cultural and political inequities,
the end result of which is a disproportionate burden
of ill health and social suffering upon the � aboriginal
populations.
Friction is evident between ‘Western’ medicine or bio-
medicine that look at a “material causation” to under-
stand and treat an illness; and traditional medicine that
generally looks towards the “spiritual” origin such as
witchcraft and displeasure by ancestors in order to cure
an ailment (� disease, ailment) (Jolles and Jolles 2000).
Traditional religion is often seen as having negative
influence on health care, since the spiritual explanation
of events, including diseases may delay the use of mod-
ern services.
However, regional and international bodies consid-
er that indigenous peoples have the right to specif-
ic measures to improve their access to health services
(� indigenous health services) and care. These ser-
vices should be culturally appropriate and designed by
indigenous peoples themselves. Maori healers believe

that traditional healing services should be part of the
public health system but controlled by themselves.
Recently, discussion about incorporating traditional
medicine into national health programs is taking place
in many countries. For example, Ugandan authorities
are in the process of defining their policy towards tra-
ditional healers by creating a legal framework with an
aim of establishing a parallel health sector.
Success stories showed that incorporating trained tra-
ditional health practitioners in � primary health care
programs are cost effective in providing essential and
culturally relevant health services in communities. The
key to success seems to be the respectful collaboration
between traditional healers and medical doctors.

Obstacles to Integration of Indigenous Medicines
in Mainstream Public Health Systems

For Native peoples the connection to their traditional
territories is very strong and breaking the symbiotic
relationship with their lands has a deleterious effect on
their health.
Involvement of the community in public health policies
does not necessarily include participation of traditional
healers.
The regulation of traditional systems of medicine and
of the products used in these systems is weak in most
countries. This leads to misuse of the medicines by
unqualified practitioners and loss in the credibility of
the system.
Traditional medicine practitioners and manufacturers
usually oppose any steps to strengthen regulation by
the health authorities due to fears that regulation such
as that applied to allopathic medicine is not suitable for
traditional medicine and may stifle the ancient methods.
Environmental changes have also affected vital medic-
inal plants, animals and minerals. The international
market for natural products, including those originated
from endangered species, is increasing demand; the lure
of economic gain, together with lack of information is
exacerbating the situation.
Education and language constraints also constitute an
obstacle to mutual understanding between the two ap-
proaches in health care, traditional versus the modern.
Traditional medicinal practices have also unproven,
ineffective or even dangerous aspects. Careful, sensi-
tive research is needed to validate many rituals and sub-
stances used for health purposes since times immemo-
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rial. Also, much patience and tact are expected in order
to change such mentalities and practices.
International aid consisting of export of technology
and know-how raises concerns about the acceptability
and sustainability and at the same time is leading to
irreparable loss of traditional knowledge.

Conclusion

Western � health care systems are confronted with seri-
ous difficulties when asked to solve the medical prob-
lems of indigenous people because these maintain par-
ticular views on health, disease and life in general and
the national health policies are usually not adapted to
the socio-cultural realities of these peoples.
Indigenous health care services are providing essential
health care and education to the majority of the Earth’s
population but are still largely not officially recognized.
In order to offer culturally relevant medical services to
indigenous people, the infrastructure already in place
needs to be strengthened. Traditional medicine systems
and providers should be integrated with the overall
health care programs in a manner that mutually ben-
efits the entire health care system. However, there are
still many obstacles to this integration, stemming main-
ly from the mutual distrust of practitioners from both
paradigms. As has been shown in successful exam-
ples of integration, the key is education for reciprocal
respect and collaboration.

Cross-References

� Aboriginal
� Ailment
� Healing
� Health Care Systems
� Health Service
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� Indigenous Culture
� Indigenous Health Services
� Indigenous People
� Primary Health Care
� Public Health
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Synonyms

Aboriginal peoples; Indian; Inuits; Métis (Canada);
Native Americans; American Indian; Alaska Native;
Eskimo (United States)

Definition

The Indigenous peoples are those peoples who inhab-
ited the lands of Canada and the United States prior to
the arrival of European explorers and colonists begin-
ning in the late 15th century. Based on mitochondrial
DNA (mtDNA) evidence, it is believed by scientists
that these populations originally migrated into North
America from Asia; estimates as to when this migra-
tion started vary from sometime between 60,000 years
ago to as little as 12,000 years ago. Up to 5 distinct
mtDNA lineages have been identified so far. The cul-
tural, economic, political and social formations of these
peoples at the time of contact were incredibly diverse.
All of these cultural groups adapted to specific micro
environments, and their social formations ranged from
small, semi-nomadic hunting bands to densely popu-
lated, farming-based villages. After contact, rapid cul-
tural changes ensued, the product of conflict with set-
tlers, forced acculturation through government policies,
inter-marriage, and the influences of an emerging North

http://www.mapn.org/
http://www.ethnomedecine.org/
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American popular culture. In Canada, a unique mixed
heritage (primarily Indian and French) group known as
the Métis emerged at the end of the 18th century, and
remain a distinct people today.

Basic Characteristics

Contemporary Diversity

The contemporary Indigenous population of North
American is constituted by hundreds of culturally and
linguistically diverse groups, sometimes referred to as
bands or First Nations in Canada, and tribes in the Unit-
ed States. In the high arctic, the Inuit (� inuit) (Canada)
and Eskimo (United States) populations can be found.
Contemporary Indigenous peoples are now mostly inte-
grated within the modern nation-states of Canada and
the United States, yet also maintain separate identities
as Indigenous peoples. There are some, however, espe-
cially in the more remote regions of northern Cana-
da and Alaska, who remain more traditional in culture
and language. Some Indigenous peoples are specifically
recognized by the federal governments as such, while
others are not. Such recognition renders the targeted
Indigenous peoples the beneficiaries of federal aid pro-
grams, such as health and education.
Today, most Indigenous peoples speak a European lan-
guage, sometimes in conjunction with their own lan-
guage, and have adopted North American lifestyles
to varying extents. A separate Indigenous identity re-
mains, however.

Demography

There has been considerable debate over the question of
population sizes for North American Indigenous people
at the time of first contact with Europeans in the late
15th century. Estimates have ranged from one to two
million up to 18 million; all such estimates suffer from
a basic lack of data, however. What is certain is that
the Indigenous population as a whole began to decline
after contact, as a result of the spread of virgin soil epi-
demic diseases, conflict, dislocation, and the destruc-
tion of essential resources. The � population nadir was
reached in the early part of the 20th century, by which
time some groups had disappeared altogether and others
reduced in some cases by as much as 90%. After 1960,
the Indigenous population began to increase signifi-
cantly, although there has been some controversy over

the identification of this population, given extensive
inter-marriage with non-Indigenous peoples. By 2001,
approximately 1.3 million Canadians claimed an Abo-
riginal ancestry; in the United States, some 2.4 million
self-identified as American Indian or Alaska Native.
This increase in population is reflected in a population
pyramid weighted heavily toward the younger ages; in
Canada, for instance, one-third of the Indigenous popu-
lation is under age 15, compared to only 20% national-
ly.
There has also been a dramatic shift in residence expe-
rienced by the Indigenous population. While in both
Canada and the United States tracts of land were set
aside for some Indigenous peoples, known as reserves
or reservations, beginning in the 3rd quarter of the
20th century a significant trend toward urbanization and
off-reserve residence is noticeable. In Canada in 2001,
about half of the Indigenous population lived in urban
areas; at the same time in the United States, over 50%
were living off reservation or in urban areas.

Contemporary Health Issues

The life-span of Indigenous peoples today, while
improved, remains five to seven years less for men and
women, respectively, than for the national populations.
While morbidity and mortality from infectious diseases
such as influenza, measles, poliomyelitis and diphtheria
declined by the latter part of the 20th century, they were
replaced by a variety of new health problems. Newly
emerging infectious diseases, such as HIV/AIDS, com-
bined with a resurgence in some areas of tuberculo-
sis, demonstrate that infectious diseases remain a prob-
lem. Diseases such as diabetes, certain cancers (kid-
ney, gall bladder, cervix), and cardiovascular diseases
have increased in significance as causes of morbidity
and mortality. Levels of obesity have also risen. There
has also been an increase in injury and death due to
alcoholism and substance abuse, accidents, violence,
depression and suicide. These latter problems dispro-
portionately impact individuals, especially males, in the
15 to 40 age ranges. Combined, all of these emerg-
ing health problems demonstrate the consequences of
an historical process of colonization and the continued
marginalization and poverty of the Indigenous popula-
tion. Indigenous North Americans as a whole continue
to experience disproportionally higher rates of unem-
ployment, lower educational levels, and poorer hous-
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ing and living conditions and community infrastructure,
despite important strides made in the last few decades
to erase health inequities.

Health Services

The respective federal governments are responsible for
the delivery of health services to substantial portions of
the Indigenous population. The First Nations and Inuit
Health Branch in Canada and the Indian Health Service
in the United States provide care to only some of the
Indigenous population, however, that is, those official-
ly designated as federal wards. Other Indigenous peo-
ples must seek health services from provincial (Cana-
da), state (United States) or municipal sources. Annu-
al federal expenditures on health services are signifi-
cant: nearly 700 million dollars in Canada, and over
2 billion dollars in the United States. Despite ever-
increasing expenditures, however, consensus is emerg-
ing that health disparities will not be erased until broad-
er political, social and economic changes ensue. In both
countries, substantial health services are now delivered
under local control as part of the broader movement of
Indigenous self-determination, considered an important
step in this direction.

Traditional Health Care Practices

At the time of first contact, Indigenous peoples had
extensive health care systems involving, among oth-
er things, the use of plant medicines, basic surgery
techniques, and ceremony. Spirituality was an essential
component of much traditional health practice. There
were a variety of health specialists, from herbalists
(� herbalism) to � bonesetters to � shamans. Many
of these practices eventually were threatened by colo-
nial government policy and action, and much knowl-
edge has since disappeared. However, in recent decades
there has been a resurgence in traditional health prac-
tices, such as the � sweat lodge and the use of symbolic
healing ceremonies, as part of an Indigenous cultural
revitalization. In many areas, these practices are being
integrated with western biomedical and psychothera-
peutic approaches to provide holistic care.

Cross-References

� Bonesetter
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� Inuit
� Population Nadir
� Shaman
� Sweat Lodge
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Indigenous Health Research

Synonyms

Indigenous medical research

Definition

Indigenous � health research is defined as research
projects in indigenous populations, led by indigenous
people and based on indigenous methodologies and
views. Collaborative research in various indigenous
populations can contribute to improving health as well
as organization and planning of health care services in
indigenous communities.

Indigenous Health Services

Synonyms

Indigenous health care
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Definition

� Indigenous health services are defined as � health
care services aimed at prevention and treatment of
indigenous peoples. They provide a range of � healing
methods, including conventional professional services
and traditional healing. Due to differences in terms of
system of beliefs and values as well as understanding of
health and illness, incorporation of practices of indige-
nous communities in provision of health care services is
desirable. There are no accurate data on availability of
indigenous health services in indigenous communities
worldwide.

Indigenous Health, South America

GUIDO P. LOMBARDI

Laboratorio de Paleopatología,
Cátedra Pedro Weiss,
Universidad Peruana Cayetano Heredia,
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Synonyms

Native; Aboriginal; Indian; South american health

Definitions

Native South Americans

In the broad sense, they are the current inhabitants of
South America who, independently from their degree
of miscegenation and acculturation, identify themselves
with the cultures and heritage of the original owners of
the continent prior to the European invasion. Approxi-
mately 90% of them live in Peru, Bolivia, and Ecuador.
In a narrower sense, particularly in these three coun-
tries, the ‘natives’ are a subset of the general popula-
tion who have endured the invasion, mostly by living in
remote areas of the Andes or Amazonia.

Indigenous Health

“Health for many Indigenous peoples is not mere-
ly absence of ill health, but also a state of spiritual,
communal, and ecosystem equilibrium and wellbeing”
(quoted in Stephens et al. 2006).

Basic Characteristics

Introduction

To deal with the topic of health among the native peo-
ples of South America is dealing with the health levels
of the poorest of the poor in the world. Even though
there are no precise statistical data about their cur-
rent health status, scattered evidence shows very grim
figures. This situation of neglect cannot be explained
just by the incompetence of the different medical sys-
tems of South American countries, but as the result of
a historical process that began with the European inva-
sion (Montenegro 2006).
The last continent to be peopled in the world, South
America holds the complete cycle of human cultural
development. This cycle, which ranges from the Pale-
olithic to the development of complex cultures, was
abruptly interrupted at the end of the 15th century.
Ever since, through war, imported diseases, slaving, and
exploitation, this continent has witnessed their native
inhabitants’ near annihilation. Currently, our conti-
nent’s indigenous peoples – the largest population of
native inhabitants in the Americas – struggle to survive
the indifference of mainstream culture.

Timeline

From public health’s point of view, native life in the
prehistoric period can be divided in two periods, Pale-
olithic and Civilization. The Paleolithic began around
12.000 B.P. with the arrival of the Paleoindians through
the Panama strait, carrying along with them the seeds
of civilization, as well as some well-humanized germs
and parasites (e. g., tuberculosis). Civilization started
approximately 5.000 B.P. in the central coast of Peru,
with Caral pristine state based on fishing, agriculture,
and trade.
1. Paleolithic: Physical anthropological studies on

remains from different sites in the continent show
different elements of the life of the earliest South
Americans. First, they had a short lifespan, between
25 and 30 years of age. Second, although there was
a high infantile rate of mortality, the scarcity of
teeth and bone stress indicators account in gener-
al for a good nutritional level. Third, robust mus-
cular insertions attest the tough active life of these
� nomadic hunters and gatherers.
The settlers of South America brought with them
a definite culture linked to a maritime lifestyle which
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probably included some basic medical knowledge.
The development of complex mummification tech-
niques among the Chinchorro – 8.000 to 4.000 B.P. –
cannot be understood as an isolated cultural achieve-
ment.
Among adults, most pathological conditions were
linked to trauma with or without secondary infec-
tion (Verano and Lombardi 1999).

2. Civilization: Civilization in this part of the world
started in the Central coast of Peru. As agricul-
ture spread, population growth allowed the founda-
tion of the first permanent settlements on especial-
ly selected places. This demographic growth deter-
mined the appearance of ruling classes, laws, and
inequities. Therefore, the human remains from this
period show a higher prevalence of chronic stress
markers such as Harris lines and enamel hypoplasia,
indicating a paradoxical deterioration of nutritional
conditions (Cohen and Armelagos 1984).
Although data are still scarce for this period, and
considering the osteological ‘blind spot’ to detect
acute illnesses, it is predictable that this period
had an increase of infectious disease transmission
among people living in towns and � hamlets. Indeed,
different intestinal parasitoses have been diagnosed
both in coprolites and mummies dating from this
period (Allison and Gerzsten 1998).
On the other hand, there is a good record of chron-
ic diseases and conditions, v.g. porotic hyperosto-
sis and cribra orbitalia, representing chronic infan-
tile anemia; clear cases of tuberculosis, syphilis
and osteomielitis. Mummy studies have shown that
many diseases that affect current populations existed
in the past also in high levels (Allison and Gerzsten
1998). Recently, it has been shown that � Chagas’
disease has kept an almost constant high prevalence
along millennia (Aufderheide et al. 2004).

3. The Invasion: When the Spanish and Portuguese
conquistadors arrived in South America, their
armies’ path had been paved by lethal epidemics –
smallpox, � influenza, � measles, better described
as the ‘McNeill effect’ which, having arrived
through land since Columbus’s entrada, decimated
the local populations and therefore, reduced the pos-
sibilities of resistance to a minimum level. Then,
war, slavery, and oppression followed, which max-
imized the destruction of coastal and plains’ popula-
tions and nearly did the same with the remnants of

the Inca empire. Only very recently has paleopathol-
ogy started to address this, less romantic, period
of South American history (Verano and Lombardi
1999). There is no consensus on the figures, but Alli-
son and Gerzsten have equated this process to a real
holocaust (Allison and Gerzsten 1998).

4. The Present: The health statistics of South Ameri-
can native peoples, very often not directly recorded,
show � infant mortality, � maternal mortality, life
expectancy, and general morbidity rates worse than
the local general statistics, which are themselves
among the worst in the world. In addition to the
traditional diseases introduced by the invaders, the
imposition of western lifestyles and consumerism
has created high rates of alcoholism, diabetes, STDs,
and even AIDS among native populations. More-
over, the introduction of more modern problems
such as drug trafficking, terrorism, and � environ-
mental poisoning, are damaging and endangering
these feeble peoples even more.
The best way to understand this phenomenon is
through considering that there is still an ongoing
cold war expressed by the � disdain and even racism
of mainstream South American societies towards
the native minorities. This negative attitude perme-
ates health systems which are “culturally inappropri-
ate” (Montenegro 2006).

Conclusion

The poor level of health among indigenous South
Americans today still represents the health level of their
ancestors in their worst moment of history, the Euro-
pean invasion.
Since, as implied before, there is a fuzzy definition of
what native means in this continent, it is important to
understand that in a continuum of indigeneity, the more
native the population, the more the chances for it to be
poor and neglected by the formal health systems.
The historical evidence shows a continuum since the
momentous episode of the European invasion until
present. In order to face this shameful situation in a sus-
tainable way, the real causes for it should be addressed,
that is to end the war between the owners of the land
and the heirs of the invaders, mainstream society. Such
a process must have a multidisciplinary approach based
on the indigenous peoples’ initiative (Stephens et al.
2006).
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Cross-References

� Chagas Disease
� Disdain
� Environment
� Infant Mortality
� Influenza
� Maternal Mortality
� Measles
� Nomad
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Indigenous Knowledge

Synonyms

Traditional knowledge

Definition

� Indigenous knowledge is defined as cultural and envi-
ronmental knowledge of indigenous communities. It
refers to traditions and practices related to way of life,
diet, education, culture, health, etc.

Cross-References

� Traditional Knowledge

Indigenous Medical Research

� Indigenous Health Research

Indigenous Medicine

� Indigenous Health Care Services

Indigenous Music

Synonyms

Traditional or folk music

Definition

May refer to any of the musics of � indigenous peoples,
especially the folk, ceremonial or ritual, and religious
traditions of these people. For example, Maori music of
New Zealand.

Indigenous People

Synonyms

Aborigines; Natives; First people

Definition

There is no standard definition of � indigenous peoples.
The term indigenous may refer to any ethnic group (and
its descendants) who inhabits the geographic region
with which they have the earliest historical connection.
Also, peoples who are self-identified as indigenous,
and those recognized as such by other groups are also
defined as indigenous. Indigenous peoples have main-
tained at least in part their distinct linguistic, cultural
and social characteristics by which they differ from the
surrounding social groups as well as from the culture of
the nation-state.

Cross-References

� Indigenous Health – Africa
� Indigenous Health Care Services

http://www.paho.org/
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Introduction

Discovery of the new continents half a millennium ago
brought new inhabitants with different ways of life,
cultures, religions, customs, and beliefs together. As
invaders, the newcomers overpowered existing social,
cultural, economic, and political structures of the host
land. Colonial growth from the 15th century onward
produced populations where only a group of people had
ancestors who were inhabitants before the land was col-
onized. They survived in an atmosphere of severe dis-
advantage in relation to the newcomers. Although many
of the countries have since regained their independence,
the descendants of the colonizers have become the dom-
inant group over the descendants of the original inhabi-
tants, who became known as indigenous, native, or abo-
riginal.

Defining Indigenous Peoples

The term indigenous peoples has no universal, standard,
or fixed definition. Although there is no single defini-
tion of indigenous peoples, an ancient relationship with
a defined territory and ethnic distinctiveness are two
distinguishing features (Durie 2003).
Usually, groups of people identified as “indigenous”
are descended from the original or long-time inhab-
itants of lands now dominated by others. Nowadays,
there are several widely accepted formulations made by
internationally recognized organizations like the Unit-
ed Nations (UN), the International Labour Organiza-
tion, the World Bank, the World Council of Indige-
nous Peoples, and national governments. According to
these definitions, the contemporary working definition

of “indigenous peoples” includes the following criteria
to distinguish them:
• “Residence within or attachment to geographically

distinct traditional habitats, ancestral territories, and
natural resources in these habitats and territories;

• Maintenance of cultural and social identities, and
social, economic, cultural and political institutions
separate from mainstream or dominant societies and
cultures;

• Descent from population groups present in a given
area, most frequently before modern states or terri-
tories were created and current borders identified;

• Self-identification as being part of a distinct indige-
nous cultural group, and the display of desire to pre-
serve that cultural identity” (WHO 2003).

Recently, in Erica Irene Daes’ report of the Working
Group on Indigenous Populations, indigenous peoples
were defined according to the following:
• “Priority in time
• Voluntary perpetuation of their cultural distinctive-

ness
• Self-identification as indigenous
• Experience of subjugation, marginalization, dispos-

session, exclusion, and discrimination by the domi-
nant society” (Havemann 1999).

Indigenous People’s Health, Table 1 Characteristics of indigenity

Features Key element

Primary characteristic:

An enduring relationship between
populations, their territories, and
the natural environment

An ecological context
for human endeavors

Secondary characteristics (derived
from the relationship with the environment):

The relationship endures over centuries Time

The relationship is celebrated in custom
and group inter-action

Identity

The relationship gives rise to a system
of knowledge, distinctive methodologies,
and an environmental ethic

Knowledge

The relationship facilitates balanced
economic growth

Sustainability

The relationship contributes to the evolution
and use of a unique language

Language

Source: Durie M. Indigenous Knowledge within a Global Knowledge
System
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The term “indigenous” denotes both common charac-
teristics as well as differences between the peoples
who are called indigenous, since there is great diver-
sity among indigenous populations worldwide. Other
related terms for indigenous peoples include aborig-
ines, native peoples, first peoples, Fourth World, first
nations, and autochthonous.
Characteristics of indigenity are shown in Table 1.

Population and Distribution of Indigenous Peoples

Indigenous populations are distributed in regions
throughout the globe. They inhabit all climate zones
and all continents. Due to inadequacies of available
data, it is very difficult to make precise estimates of the
total population of indigenous peoples. According to
recent sources, there are some 5000 indigenous groups
in over 70 countries, with a total population of about
300–350 million, or around 6% of the global popula-
tion (Howitt 1996). The numbers, conditions, and expe-
riences of indigenous groups vary within a given region.
Indigenous population estimates in America are shown
in Table 2, represented as a total and as a percent of the
total population in selected countries.
Among many indigenous peoples are the Indians of the
Americas (for example, the Mayas of Guatemala, Abo-
riginal peoples of Canada, the Mapuches from Chile

Indigenous People’s Health, Table 2 Indigenous population esti-
mates in America in total and as a percent of the total population in
selected countries

% Total indigenous population

< 100.000 > 500.000

> 40 – Peru
Guatemala
Bolivia
Ecuador

5–40 Guyana
Belize
Surinam

Mexico
Chile
Honduras

< 5 Costa Rica
Guyana
Jamaica
Dominica

Canada
Colombia
United States of America

Source: Adapted according to Inter-American Development Bank,
2002. Reports on the Evaluation of the International Decade of the
Indigenous Peoples of the World, PAHO 2004

and Argentina, and the Tupies from Brazil, Bolivia,
Paraguay and Argentina), the Inuit and Innu from cir-
cumpolar regions, the Saami from Northern Europe,
the Aborigines and Torres Strait Islanders of Australia
and Oceania (� indigenous health, australoceanian),
the Maori of New Zealand, the Maasai from Kenya
and Tanzania, and Pygmy peoples from Central and
Western Africa (� indigenous health, africa) (Fig. 1).
These and many other indigenous populations have
retained their social, cultural, economic, and political
characteristics over the centuries, which are clearly dis-
tinct from those of others living on the same territo-
ry. However, during the course of time, many indige-
nous groups have undergone drastic changes, and sur-
vived with populations ranging from a few dozen to
hundreds of thousands or more. Some indigenous pop-
ulations have disappeared from the world map due to
severe illnesses or devastation by settlers, but others
have recovered to a certain extent. The indigenous pop-
ulations worldwide have lived through great climat-
ic changes and adapted successfully to their chang-
ing physical environment. Indigenous peoples have
also modified their environment, adjusting it to their
needs.
Many indigenous populations now have a diverse pro-
file, although the level of integration with other pop-
ulations varies greatly. Some indigenous communi-
ties no longer inhabit their primary lands due to vol-
untary or forced migration, relocation, or because
of suppression by other ethnic or cultural groups.
Some indigenous communities remain settled in a cer-
tain location, while others have a nomadic lifestyle.
The interaction between indigenous and non-indige-
nous societies throughout history has been very com-
plex, ranging from disputes, conflicts, and armed resis-
tance, to some degree of mutual benefit and cultur-
al transfer. All of these interactions have contribut-
ed to a change in the characteristics of indigenous
peoples as we see them today. Characteristics that
are common for many indigenous groups include pre-
dominantly non-urbanized societies whose members
rely on agriculture, hunting, and gathering for survival
(Fig. 2).

Historical Perspective of Indigenous Cultures

Throughout the course of human history, migrations
of different nations have contributed to changes of the
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Indigenous People’s Health,
Figure 1 Aymara woman
with child, farm in southern
Peru

Indigenous People’s Health,
Figure 2 Aymara woman in
front of house, farm in southern
Peru

world map in respect to cultural, socio-economic, and
political features of the peoples inhabiting certain terri-
tories, as well as regarding religion and health.
Since the European conquest of the new continents
from the 15th century onwards, indigenous inhabitants
of North and South America (� indigenous health,
south america), Australia (� indigenous health, aus-
traloceanian), New Zealand, and � africa (� indige-
nous health, africa), have been deprived not only of
land rights and access to life-sustaining resources, but

they have also suffered cultural, social, economic, and
political discrimination, which exists in some form
even today. Armed resistance, diplomacy, and law have
been tools in the quest for survival. Indigenous peo-
ples are marginalized in contemporary societies, which
are pushed by internationally recognized bodies like the
UN and World Health Organization (WHO) to make
necessary changes and provide equity for all, regardless
of race, ethnicity, religion, or socio-cultural or political
background.
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Rights of Indigenous Peoples

During the course of history, whenever dominant neigh-
boring states expanded their territories or far-away
conquistadors acquired new lands by force, existence
but also freedom, language, culture, tradition, and the
social, economic, and political structure of indige-
nous communities was jeopardized. The ways in which
indigenous peoples struggle for their rights are different
today than they were in the past, as are issues regard-
ing the rights of indigenous peoples. Although some
groups have been successful in regaining the majority
of their rights, others still live in the shadow of dom-
inant settlers. That is why indigenous peoples in most
parts of the world still seek recognition of their identi-
ties.
Indigenous peoples worldwide are concerned about
many issues relating to their rights. Despite cultural
and ethnic diversity, there are similarities between the
problems and interests of the various indigenous peo-
ples. The UN recognized and adopted the concept of
human rights in the Universal Declaration of Human
Rights, 1948. This declaration is comprised of basic
principles of the rights of human beings to life, liber-
ty, security, non-discrimination, equal protection under
the law, marriage and family, religion, free expression,
work, education, and political and cultural life (Harri-
son 2001).
In this declaration, the rights of indigenous peoples are
not explicit, and therefore the Draft Declaration on the
Rights of Indigenous Peoples was developed by the
UN Working Group on Indigenous Populations in 2001
(United Nations 2001). It is recognized that the estab-
lishment and protection of rights of indigenous peoples
are an essential part of human rights and a concern of
the international community. In the above-mentioned
Draft Declaration, the main bodies of the UN confirmed
the fundamental importance of the right of self-deter-
mination of all peoples. Other rights are granted for
indigenous groups as well: the right not to be subject
to genocide of any kind (article 7) or moved from their
territories by force (article 10), and the right to practice
and revitalize their culture, language, tradition, and cus-
toms (article 12), as well as to transmit them to future
generations (article 14). The right for education in their
educational systems and institutions, in their language,
with teaching appropriate to their culture and traditions
is also set out (article 15). Indigenous peoples also have

the right to maintain and develop their political, eco-
nomic, and social system (article 21).
Despite marked progress in retrieving rights for indige-
nous peoples, a lot more has to be done in future for
satisfactory realization of issues confronting indigenous
peoples and other ethnic or national groups; primarily
land rights, but also � preservation of language and oth-
er issues. The role of internationally recognized bod-
ies and organizations such as the UN is to raise pub-
lic awareness and understanding of indigenous peoples’
rights in order to improve the quality of their lives.

Self-Determination of Indigenous Peoples

� Self-determination or the right to self-determination
is a theoretical principle that a population ought to be
able to determine their own governmental forms and
structures. Different political movements aim at recog-
nition of an indigenous people’s status as an indepen-
dent or sovereign nation by national governments and
international organizations. Indigenous peoples, how-
ever, maintain the struggle to achieve self-determina-
tion in all aspects of life including economic devel-
opment, education, health, family, religion, land, nat-
ural resources, language, and arts. The right to self-
determination has been most effectively employed in
the decolonization movement. At the ratification of the
UN Charter in 1945, the signatories introduced the right
of all people to self-determination into the framework
of international law and diplomacy. The relationship
between indigenous peoples and governments has been
changing over time, and collaborative programs aiming
to achieve equal rights for indigenous communities are
of the utmost importance.

Indigenous Issues

Many interactions between indigenous and non-indige-
nous communities have resulted in issues and concerns
associated not only with the existence of indigenous
peoples per se but also with their quality of life, cultur-
al and linguistic � preservation, human and land rights,
political orientation and autonomy, exploitation of nat-
ural resources, and above all, health.

Indigenous People Health

Indigenous populations differ in levels, patterns, and
trends of health. A commonly used definition of indige-

http://en.wikipedia.org/wiki/Decolonization
http://en.wikipedia.org/wiki/UN_Charter
http://en.wikipedia.org/wiki/UN_Charter
http://en.wikipedia.org/wiki/1945
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nous health and well-being was proposed by the
National Aboriginal Health Strategy (NAHS) Working
Party in 1989:
“Not just the physical well-being of the individual
but the social, emotional and cultural well-being of
the whole community. This is the whole-of-life view
and it also includes the cyclical concept of life-death-
life.” (National Aboriginal Health Strategy Working
Party 1989).
This explains that achieving health and well-being is
an attribute of communities as well as of the individu-
als within a community; and it identifies cultural well–
being as equally as important as physical, social, and
emotional well-being (Devitt et al. 2001).
The 1999 Declaration on the Health and Survival of
Indigenous Peoples by the WHO proposed a definition
of indigenous health:
“Indigenous peoples’ concept of health and survival is
both a collective and an individual inter-generational
continuum encompassing a holistic perspective incor-
porating four distinct shared dimensions of life. These
dimensions are the spiritual, the intellectual, physi-
cal, and emotional. Linking these four fundamental
dimensions, health and survival manifests itself on mul-
tiple levels where the past, present, and future co-
exist simultaneously.” (WHO Committee on Indige-
nous Health 1999).
The Committee on Indigenous Health (COIH) was
established in 1997 to:
1. Ensure indigenous representation and participation

in development and planning related to health issues,
policy, and initiatives.

2. Assess the globalization impact on indigenous
health, from environment degradation, rights viola-
tion, and forced relocation.

3. Provide a consistent interface with international and
intergovernmental agencies and to ensure the dis-
semination of information to the widest possible
extent among indigenous peoples, the national gov-
ernment, and other stakeholders.

The COIH has been working closely with the Work-
ing Group on Indigenous Populations since 1997. The
Committee has adopted a broader, holistic concept of
health, as perceived by indigenous peoples. The Per-
manent Forum for Indigenous Issues was established
under the auspices of the Economic and Social Coun-
cil of the UN in 2002, and comprises 16 independent
experts, half of whom are indigenous representatives.

Although the standards of health of indigenous peoples
show differences between groups, similarities exist in
worldviews, patterns of disease, health determinants,
and healthcare strategies. What are common are the
unacceptably large differences between the health of
indigenous and non-indigenous populations in devel-
oped nations (Ring and Brown 2003). Poor socio-
economic conditions together with the loss of cultural
cohesion, as stated in the report of the executive board
of the WHO, have adversely influenced indigenous peo-
ples’ health. Indigenous inhabitants suffered from vio-
lence and loss of their land, resources, and political
autonomy. Socio-cultural structures were imposed by
settlers, and diseases introduced by conquerors dras-
tically decreased the number of inhabitants in indige-
nous communities. Access to medical care and health
services as well as access to health promotion and pre-
vention programs were and, to a certain extent, still
are limited, inadequate, and often culturally inappropri-
ate for indigenous peoples. What is more, due to weak
demographic and health information systems, there are
obscure information on the number in the population as
well as on health status, health indicators, and determi-
nants of health in indigenous communities. There are
differences between official statistical data and inde-
pendent statistical estimates. Ethnicity together with
poverty was proven to contribute significantly to dis-
parities in health between population groups. Further-
more, insufficient research on health risk together with
the above-mentioned differences represents an obsta-
cle for making both local and global action plans for
improving the health of indigenous peoples success-
ful. One of the reasons for this may be the fact that
health research still often fails to involve indigenous
people in investigations; their viewpoint would con-
tribute to more precise information and better under-
standing of health problems in indigenous communi-
ties.
Data indicate that indigenous people not only die
younger, but also generally have lower health status
compared with other population groups. For example,
in the 18th and 19th century, infectious diseases such
as measles, typhoid fever, tuberculosis, and influenza
almost extinguished the Maori in New Zealand, Aus-
tralian Aborigines, native Hawaiians, the Saami of Nor-
way, native Americans, and the First Nations of Cana-
da (Kunitz 1994). Epidemics of smallpox induced even
greater impairment of health and higher mortality rates
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(Waldram et al. 1995). The death rate was relatively low
in regions where settlers did not invade vast land areas
(Kunitz 1994; Waldram et al. 1995). Rates of malnu-
trition, tuberculosis, and dysentery were higher among
Indians than in any other group in the United States,
and infant mortality was two times higher among Indi-
ans than among other Canadians. In Australia, the death
rate from infectious diseases was nine times higher on
the Aboriginal reserves than in the rest of the nation.
Health problems were related to economic status; there-
fore, poor health is an indicator of the social position of
indigenous communities.
Industrialization, urbanization, and technological prog-
ress have brought along other health risks. The dynam-
ics of the transition from various infectious diseases
to so-called lifestyle illnesses differ in Western and
indigenous communities. While the transition period in
Western societies stretched over centuries, this process
was compacted in time for most indigenous popula-
tions.
We witness the rise in lifestyle-related chronic diseases:
vulnerability to injury, alcohol and drug misuse, can-
cer, ischemic heart disease, kidney disease, obesity, sui-
cide, and diabetes have become the modern indige-
nous health hazards. Higher incidences of most non-
communicable diseases together with generally low-
er life expectancy are features that distinguish indige-
nous communities (Kunitz 1994). The estimated gap
in life expectancy between indigenous and non-indige-
nous populations is 19–21 years in Australia, 8 years in
New Zealand, 5–7 years in Canada, and 4–5 years in
the United States (Australian Bureau of Statistics 2002;
Ministry of Health, New Zealand 1999; Health Cana-
da, First Nations and Inuit Health Branch, 2004; US
Department of Health and Human Services, Indian
Health Service, 1998). In Canada, for example, 31% of
native people report some form of disability linked to
high accident rates, poor housing, substance abuse, and
chronic diseases like diabetes (PAHO 1998). Alaskan
natives have the highest smoking prevalence, births to
teenagers, and unintentional death rates compared with
other ethnic groups. Hospitalization rates for cervical
cancer among Maori women are three to four times
higher than among European or other women.
There are at least four possible causes for such health
status in indigenous populations: genetic vulnerability,
socio-economic disadvantage, resource alienation, and
political oppression.

Genetic factors do have a large influence on health, but
constant interaction between our genes and the envi-
ronment modifies the initial picture. This implies that
few diseases are purely hereditary. Genetic causes have
been investigated in diabetes, alcohol related disorders,
and some cancers. Nevertheless, genetic factors seem to
be less significant in comparison to socio-economic dis-
advantage, which often seems to be the principal cause
of ill health in indigenous peoples. Poor living condi-
tions, low education, unemployment, and low income
are socio-economic determinants of ill health for many
lifestyle-related diseases as well as injuries (National
Health Committee 1998).
Both alienation from natural resources and cultural
alienation are important factors for health status and
health care: the former as a direct cause of poor
health and the latter as a distinctive factor of effec-
tive health care. Susceptibility to disease and injury ris-
es with loss of human rights together with disposses-
sion of land, political autonomy, and loss of natural
resources (Kunitz 1994).
Some of the above-mentioned factors have effect in
a short period of time, such as direct influence of phys-
ical, i. e. environmental factors on health, while others,
such as government policies and health care systems,
have a long-term effect on health status, and not only
in indigenous communities. Values, lifestyles, culture,
and religion lie in between the two extremes.

Ethnicity, Culture, Religion, and Indigenous Health

Evidence shows that ethnicity, particularly in conjunc-
tion with poverty, contributes strongly to disparities in
health between population groups. � Ethnicity is a com-
plex term that denotes common genealogy or ances-
try, and cultural, behavioral, linguistic, and religious
practices, all of which can affect health (Foliaki and
Pearce 2003; Fig.s 3, 4).
An ethnic group may be referred to as a cultural com-
munity based on shared cultural, behavioral, linguistic,
or religious practices. Existing differences in morbidi-
ty and mortality within and between ethnic groups can
be explained by great lifestyle diversities (diet, hous-
ing, alcohol intake, smoking, physical activity, etc.) that
emphasize the importance of environmental factors.
High morbidity and mortality rates occurred in newly
discovered lands, mainly after the indigenous people’s
land had been taken, destroying their economic base,
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Indigenous People’s Health, Figure 3 Traditional Indian Dance in
Mexico

natural resources, food supply, and social networks; this
is in contrast to the better preservation of land property
by settlers from far-away regions that resulted in a low-
er occurrence of illness and death. More recent exam-
ples of disparities in incidence and prevalence of chron-
ic diseases are those occurring in Eastern European and
Pacific countries.
Access to health care is another important issue related
to different ethnic groups. This refers primarily to the
system of health care delivery including the profile of
health professionals, availability of medical equipment,
and location of facilities, but also to involvement of eth-
nic groups in modeling health policy and allocation of
resources provided by health care systems. Access to
medical care depends on many cultural landmarks, indi-
vidual preferences of patients, and practices of health
professionals (as discrimination, bias, and stereotyping,
to mention a few; Evans et al. 2001).

A widely spread opinion is that � culture is not some-
thing inherited, but something we learn throughout life.
The definition of culture given by Wolcott, quoting Her-
skovits, gives the basis for understanding of the cultur-
al concept: “Customary ways of thinking and acting”
(Harrison 2001; Fig. 5).
Culture is defined by modern anthropologists as a sys-
tem of shared beliefs, values, customs, behaviors, and
artifacts that the members of society use to cope with
their world and with one another, and that are trans-
mitted from generation to generation through learn-
ing. Although there are many definitions of culture, all
of them stress that all cultures are equally developed
according to their own priorities and values; none is
better, more advanced, or less primitive than any oth-
er is.
Understanding of the concept of culture is important
for those living and working in communities different
from their own, and especially for medical care profes-
sionals. Without understanding of the cultural concept,
behavior that we come across that is different from what
we are used to may appear illogical, strange, sometimes
even frightening and stupid, and may be explained in
a way that can damage or even endanger others.
Cultural concepts are rapidly changing, especially due
to intercultural contact. The nature and status of interac-
tions with other communities shapes the community’s
traits. Therefore, updating of information is necessary
for those working in indigenous communities because
their notions about certain cultures may be insufficient
or inadequate due to changes over time. Moreover, spe-
cial attention should be paid to avoiding stereotypes,
i. e., expecting members of a certain cultural group to
behave in exactly the same way as the majority of the
group. In terms of health care, this means that each
patient should be regarded as an individual, regardless
of cultural traits expressed.
For indigenous populations it is important to recognize
and acknowledge the value of their traditional culture
as well as their right to preserve that culture if they
choose to.
Religious practices have to be considered in terms of
either health benefits or possible disturbing factors in
the utilization of health care, depending on features
of the specific indigenous group. For example, � reli-
gion appears to be associated with health status in
indigenous populations in North America (� indige-
nous health, north america), but there is little evidence
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Indigenous People’s Health,
Figure 4 Fijian Traditional
Dance

Indigenous People’s Health,
Figure 5 Traditional hand-
crafts and house wall deco-
rations in Ghadames, Libya,
Africa

for that in the indigenous peoples of Australia (Koenig
et al. 2001).
Health professionals working in indigenous communi-
ties have to be aware of religious practices and beliefs
of the indigenous group and trained for situations where
it is indicated during assessment that religious issues
might interfere with the treatment, so that they can
react. There is a growing need for further research
into the relationship between spirituality and health of

indigenous groups for better understanding of patterns
of ill health in such communities.

Health Knowledge and Health Practices –
Traditional vs. Western

The concept of “indigenous medicine” is frequently
defined as � traditional medicine, i. e., any non-Western
allopathic treatment or practice. However, in indige-
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nous communities, the type of indigenous medicine
is specific to that community as there are differences
between indigenous communities. Cultural, traditional,
and religious beliefs all influence both health knowl-
edge and health practices of indigenous peoples. Under-
standing of illness as well as methods to overcome dif-
ferent ailments varies greatly not only between indige-
nous and other population groups but also within dif-
ferent indigenous communities. However, a holistic
approach to health and disease is the cornerstone of
health practices in indigenous communities. The ulti-
mate goal is to reinstate the individual to a harmonious
relationship with the social order; in that way, every
aspect of an individual’s well-being is taken into con-
sideration and treated. In � western medicine, healing
strategies are focused on the physical condition of the
patient. Because of the different approaches, each com-
munity has difficulty in accepting the other method.
Native Indians in America have a concept of wellness
instead of health and illness. “Wellness” can be defined
as the state when the mind, the body, and the spirit
are all connected and in balance. One cannot be sep-
arated from the other. The medicine circle – having no
beginning and no end – represents this concept of har-
monious unity. The same principle exists in Asian cul-
tures (� indigenous health, asia), where harmony of the
two opposite forces of yin and yang is a prerequisite of
good health.
According to data from the WHO, two thirds of
today’s world population primarily or exclusively uses
traditional diagnostic and treatment practices. So-
called Western medicine has been rooted in traditional
health practices since the Hippocrates era. Advances in
evidence-based scientific procedures and technologies
have improved health knowledge, but in spite of evi-
dent improvements in health practices, there is a con-
stant rise in morbidity and mortality of so-called non-
communicable diseases. There are several possible rea-
sons for this. The apparent gap between Western and
indigenous practices may explain such trends. Consid-
eration of the entire country’s health needs, the avail-
able resources and their utilization to benefit all mem-
bers of society, including indigenous populations, is
one of the issues of disagreement. The actual cause of
the disparity may be the different health care priorities
of indigenous and other population groups within the
state. Moreover, according to health specialists, there
are basic criteria all health operations should follow in

terms of estimated needs, efficacy, and safety when pro-
viding health care. Medical practices must meet specific
criteria. For indigenous communities, indigenous health
practitioners are a legitimate reference source. Howev-
er, Western societies often do not comply with practices
that are not evidence-based and for which there is no
adequate reference, which in turn raises the question of
acceptable methodology to evaluate indigenous medi-
cal treatments. The scope of health conditions under
the auspices of the national health care system has to
be carefully defined.

Indigenous Health Services

There is a growing need for improvement of indigenous
health services, which should provide a range of heal-
ing methods, including conventional professional ser-
vices and traditional healing. Improved access to medi-
cal services for indigenous people enables earlier inter-
vention, better scope, higher levels of compliance, and
a greater sense of community participation and owner-
ship (Evans et al. 2001).
Health practitioners in indigenous communities address
illness in a different way compared with Western
medicine doctors. There is a tendency to view illness
as a consequence of or imbalance in nature or personal
behavior. What is more, they link family, society, and
the environment, and tend to treat the particular patient,
not the disease.
It is important to recognize the limitations of both West-
ern and indigenous medical practices and, especial-
ly areas in which they can complement one another.
Sometimes, benefits from both health care systems are
not available simply because there is no understand-
ing or acceptance of the other ways of healing, with
claims that they are not evidence-based or are even
harmful. Some people from indigenous communities
tend to refuse other forms of medical care since not
only are they not familiar with modern technology and
achievements but they also believe it could harm them.
Therefore, health professionals in indigenous commu-
nities must have knowledge about the culture, beliefs,
tradition, and religion of the population group. Only
in that way can an applied health system be of bene-
fit to society. Provision of health care should take into
consideration all the above issues and the health care
system should be reorganized in a way that is suitable
for specific indigenous communities. Public health pro-
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grams and services should also be extended to indige-
nous communities, as stated in the World Bank report of
2001 about indigenous peoples’ health. Such programs
should be appropriate to the particular community and
its needs, for example, hiring or training bilingual staff,
modifying the design of health care facilities (intercul-
tural hospitals), paying attention to taboos related to
age and gender differences, etc. What is more, indige-
nous medical practitioners should be valued as part of
the health care system where possible. It is also neces-
sary to coordinate and supervise treatments given to the
same patient in order to avoid complications.
Of course, many problems occur in putting the changes
detailed above into practice. Importance of priorities,
criteria for determination of legitimate medical prac-
tices, and the scope of the health sector are the most
important issues.
Many chronic, non-communicable health impairments
can be avoided through primary, secondary, or ter-
tiary � health care services. Rates of avoidable mor-
tality in indigenous communities are higher as com-
pared with their non-indigenous counterparts. How-
ever, a large spectrum of these preventable diseases
remains undiagnosed and untreated. For example, car-
diovascular diseases, which account for the highest
morbidity and mortality in indigenous communities,
are preventable through regular, systematic diagnosis
and treatment procedures. Regardless of the differences
between health patterns and determinants of ill health in
different indigenous groups, the most prominent issue
is adequate primary health care services for prevention,
and early diagnosis and treatment of conditions and
illnesses that are widely spread in indigenous popula-
tions.
Another important issue is education of health profes-
sionals and inclusion of indigenous health practitioners.
Together with socio-economic and macropolitical inter-
ventions in the domain of health care services, this will
contribute to better organization and functioning of the
health care system, incorporating traditional practices
into Westernized medical care structure.
Health promotion activities including preparation and
dissemination of culturally appropriate health materi-
als in native languages, and inclusion of indigenous
health practitioners in health promotion activities are
important, as are promotion of mutual learning, capac-
ity building, and sharing information through work-
shops.

Health for All – Inequities in Health

Inequalities in health status are an important measure
of the quality of the health system. As indigenous peo-
ples are not living in isolation from the nation state, they
have equal rights to the guarantees of health for all cit-
izens. In order to accomplish such a guarantee, policies
need to assure that health services and programs are
appropriate for the indigenous culture and coordinated
according to the community’s practices. This requires
reconciliation between indigenous, i. e. traditional, and
orthodox, i. e. Western, medical practices. The quality
and scope of the health care system should be broad-
ened in order to accommodate the needs of indigenous
peoples. What is more, medical practitioners must have
at least basic knowledge about important determinants
of health in indigenous communities, above all their
views of health and illness, and cultural and religious
beliefs so that they can provide them with the most
appropriate health care. This also includes the impor-
tance of health determinants outside the health sector
that relate to those determinants. Health status depends
on combined economic, social, environmental, cultural,
and political factors. It cannot be addressed in isolation
from them.
It is important to map the extent and nature of inequities
in health, since without reliable data on disparities in
health, policy makers and populations are less equipped
to demand change and monitor progress. One of the
basic problems is the inability to provide complete pop-
ulation health status data. Many factors underlie the
cultural norms that generate and maintain inequities
in health; these include gender discrimination, racism,
corruption, and the joint effects of household income
and race/ethnicity on health outcomes (social bur-
den of ill health – example of the United States;
Evans et al. 2001). Health care at all levels from prima-
ry care to public health interventions are more likely to
be accessed by the rich than by the poor. The feasibility
of designing and implementing a global strategy solely
on indigenous people’s health has to be considered for
various reasons.

Health Research and Indigenous Peoples

Research projects in indigenous populations in the past
were initiated and controlled by research institutions.
There is evidence that shows � health research con-
tributes to improvement of health. Research projects
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need to be carefully planned and well organized.
Indigenous approaches to learning and health knowl-
edge differ from orthodox Western practices, and there-
fore indigenous researchers are important contributors.
Mainstream approaches may be effective as long as
the requirement for responsiveness to the needs and
expectations of the indigenous peoples is met. The val-
ue of specific research projects in indigenous commu-
nities led by indigenous people and based on indige-
nous methodologies and views is becoming increasing-
ly apparent. Some approaches incorporate many con-
temporary and Western developments; still others pre-
fer usage of traditional medicines and practices such as
spiritual and traditional healing approaches.
Collaborative research in various indigenous popula-
tions can contribute to improving health as well as
organization and planning of � health care services
in indigenous communities. In 2002, Australia, Cana-
da, and New Zealand signed a memorandum of under-
standing on health research for indigenous health. This
means that all three countries will equally participate in
research with unique funding and research methodolo-
gy, and that they will share the outcomes of research
performed and use them to make policies for collabora-
tive research between the three countries.
It is customary to make a research agreement before
a research proposal is submitted for scientific and eth-
ical review. This helps accomplish mutual understand-
ing as well as reducing problems that may arise dur-
ing research. Cultural and other traits of indigenous
peoples are not sufficiently included by scientific or
ethics guidelines and therefore indigenous peoples are
reluctant to participate in projects. Clear direction, well
defined funding, and inclusion of indigenous repre-
sentatives enable more accurate research results to be
obtained (WHO 2003).

Summary

Indigenous, native, aboriginal, or first peoples are
descendants of the original or long-time inhabitants of
lands now dominated by others. They are self-identified
as indigenous and recognized as such by others.
Over the centuries, indigenous peoples have retained
their social, cultural, economic, and political charac-
teristics, which are clearly distinct from others living
on the same territory. However, during the course of
time, many indigenous groups have undergone drastic

changes as a result of interactions between indigenous
and non-indigenous societies. Characteristics common
for many indigenous groups, even today, include pre-
dominantly non-urbanized societies whose members
rely on agriculture, hunting, and gathering for survival.
Throughout history, indigenous peoples have lived in an
atmosphere of severe repression and disadvantage rela-
tive to others. They were deprived of their land rights
and access to natural resources and have struggled to
survive and preserve their language, culture, traditions,
and socio-economic and political features. Discrimi-
nation exists, in some form, even today. Armed resis-
tance, diplomacy, and law have been tools in the quest
for the rights of indigenous peoples; for many cen-
turies, they have struggled to regain their human rights.
Today, it is recognized that the establishment and pro-
tection of rights of indigenous peoples are an essential
part of human rights and a concern of the international
community.
Despite cultural and ethnic diversity, there are similar-
ities between the problems and interests of the vari-
ous indigenous peoples. Indigenous populations differ
in levels, patterns, and trends of health. The standards
of health of indigenous peoples are different, but simi-
larities exist in worldviews, patterns of disease, health
determinants, and healthcare strategies.
Because of weak demographic and health information
systems, there is obscure information on the number
in the population as well as on health status, health
indicators, and determinants of health in indigenous
communities. Indigenous peoples tend to die younger
and generally have lower health status than other pop-
ulation groups. Possible reasons for this are limited
access to medical care and health promotion and pre-
vention programs, and health services that are inade-
quate and often culturally inappropriate for indigenous
peoples.
Infectious diseases in the past and so-called life-style,
chronic, non-communicable diseases today (diabetes,
cardio and cerebro-vascular diseases, cancer, alco-
holism, and substance abuse) show the highest rates
among indigenous populations. Genetic predisposition,
cultural and religious beliefs, and health knowledge and
practices all influence the health status of indigenous
populations.
There is a growing need for improvement of indige-
nous health services to enable earlier diagnosis and
treatment. It is important to recognize the limitations
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of both Western and indigenous medical practices and,
especially, to identify areas in which they can comple-
ment one another. Consideration of the entire country’s
health needs and the available resources, as well as their
utilization to benefit all members of society, sets the
basis for improvement of indigenous peoples’ health as
well as the population as a whole.
Regardless of the differences between health patterns
and determinants of ill health in different indigenous
groups, the most prominent issue is adequate prima-
ry � health care services for prevention. Education of
health professionals is equally important, especially in
relation to ethnicity, religion, and culture of specific
indigenous groups.
Research contributes to improvement of health. Re-
search projects need to be carefully planned and well
organized, and they must include indigenous health care
professionals for more complete and valuable results.

Cross-References

� Cultural Preservation and Protection
� Health Care Services
� Health Research
� Indigenous Health – Africa
� Indigenous Health, Asian
� Indigenous Health – Australooceaninan
� Indigenous Health, North America
� Indigenous Health, South America
� Self-Determination
� Traditional Medicine
� Western Medicine
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Indigenous Representation Organizations

Definition

� Indigenous representation organizations are defined
as organizations and bodies that represent rights and
interests of indigenous peoples (� indigenous peoples,
� indigenous rights). In the United Nations indigenous
peoples have representatives in form of the Working
Group on Indigenous Populations (WGIP). In April
2000 the United Nations Commission on Human Rights
adopted a resolution to establish the United Nations
Permanent Forum on Indigenous Issues (PFII) as an
advisory body to the Economic and Social Council with
a mandate to review indigenous issues.
Also various organizations are devoted to the preserva-
tion or study of indigenous peoples, such as Interna-
tional Working Group on Indigenous Affairs (IWGIA),
Indigenous Peoples of Africa Co-ordinating Commit-
tee (IPACC), Movement in the Amazon for Tribal Sub-
stinence and Economic Sustainability, Indigenous Dia-
logues, and others.

Indigenous Rights

Synonyms

Rights of indigenous people

Definition

The collective human rights of � indigenous and local
communities has been increasingly recognized – such
as in the International Labor Organization (ILO) Con-
vention 169 (1989) and the Draft Declaration on the
Rights of � indigenous peoples (1982–2006). The
Rio Declaration (1992), endorsed by the presidents
and ministers of the majority of the countries of the
world, recognized indigenous and local communities
as distinct groups with special concerns that should be
addressed by states.

Indirect Costs

Definition

Value of the lost output (i. e., impairment or disability
to work of a person) due to a disease or disorder, either
short-term or long-term.

In health economics, the term indirect cost refers to all
costs to the national economy of the society due to pro-
ductivity loss. Indirect costs can be due to decreased
efficiency, total absence from work through an illness,
or premature death. Indirect costs can be estimated
using the human capital approach or the friction cost
method. Both approaches are based on the assumption
that the lost productivity can be valued by the achiev-
able gross income of the employed population.

Indirect Standardization

Definition

Applies the stratum specific rates of the standard pop-
ulation to the number of individuals in the correspond-
ing stratum in each of the populations being compared.
This method is called “indirect” because it does not use
the actual morbidity and mortality rates of the popula-
tions being compared. This method yields standardized
morbidity or mortality ratios (SMRs), one for each pop-
ulation being compared.

Individual Case Description

Synonyms

Case Report

Definition

An individual case description is the most basic type of
descriptive study of individuals, consisting of a detailed
report of the diagnosis, treatment, and follow-up of
a single patient. It also contains some demographic
information about the patient.

Individual Factors

� Personal Factors

Individual Health Factors

Synonyms

Personal Health Factors
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Definition

The personal factors of an individual are the back-
ground features of the individual’s life that are not part
of a health condition or health state. Features like age,
race, gender, educational background, personality, apti-
tudes, fitness, lifestyle, habits, upbringing, social back-
ground, profession, and past and current experience are
examples of personal factors. Unlike for � body func-
tions and � body structures, there is no official classifi-
cation for personal factors.

Individuality

� Identity

Individual Susceptibility

Synonyms

Susceptibility; Vulnerability

Definition

Individual susceptibility is diversity in responsiveness
among individuals to occupational and environmental
exposures. It makes it difficult to determine actual risks,
particularly at the low levels to which most people are
exposed. The individual susceptibility is largely deter-
mined by genetic factors, which are very complex in
nature. For example the toxicity of a number envi-
ronmental and workplace chemicals is determined by
a complicated balance of its toxicity and metabolic bio-
transformation. These processes are largely influenced
by individual genetic factors, which are crucial in indi-
vidual susceptibility. So, effects of exposure to a cer-
tain chemical are related to its toxic effects, intensity of
exposure and individual susceptibility.

Indoor Air Quality

� Sick Building Syndrome

Indoor Climate

� Climate and Microclimate

Induction

Synonyms

Induction period

Definition

Induction is the interval between the causal action of
a factor and the initiation of the disease.

Induction Period

� Induction

Industrial Physician

� Occupational Health Physician

Industrial Revolution

Definition

During the eighteenth century and particularly the nine-
teenth century, there was a dramatic change in both
social and working practices throughout Europe. Much
more emphasis was placed on industrial rather than
farming practices.

Inequality

� Health Disparities

Inequality in Health

Definition

Inequalities in health refer to differences in both health
experience and health status between countries, regions,
and socioeconomic groups. Some inequalities are bio-
logical (e. g. genetic), others reflect socially determined
population differences (environmental factors, behav-
ior). Making valid comparisons of inequalities in health
is very difficult, because the socioeconomic groups can
be defined in various ways, including by occupation,
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social class, or educational level, and because it is not
possible to measure health status of each individual in
a population by an objective health index.

Inequity in Health

Definition

Health inequities refer to the systematic, unfair,
and unjust, yet potentially avoidable differences in
access to health services across socially, economically,
demographically, or geographically defined population
groups or subgroups. Health systems are consistently
inequitable, providing more and higher quality services
to the well off, who need them less, than to the poor,
who are unable to obtain them.

Infant and Child Mortality

Synonyms

Infant mortality; Under-five mortality

Definition

Infant and child mortality are deaths to children under
age 1 and age 5. The infant � mortality rate (IMR) is
usually calculated by the number of deaths to infants
under age one per thousand births in a given year.
Despite its name, the IMR is not a rate; rather the
IMR approximates the probability of dying before age
1. Child mortality (often called under-five mortality) is
measured as probability, or the proportion of children
dying before their fifth birthday. Like the IMR, under-
five mortality is often reported per-thousand births.
Child mortality can be determined using mortality rates,
where available, or indirectly based on census data.
Although infant and child survivorship have greatly
improved throughout the world, mortality remains high
in many developing countries. In Africa, about 10 per-
cent of all children born will die before their first birth-
day; by age 5 the total proportion dead will exceed 17
percent.

Infant Health

� Child Health and Development

Infantile Paralysis

� Polio
� Poliomyelitis

Infant Mortality

Definition

Infant mortality is defined as probability of dying
between birth and exactly one year of age expressed per
1000 live births.

Cross-References

� Infant and Child Mortality

Infant Mortality Rate

Synonyms

Infant death rate

Definition

The infant mortality rate is the number of deaths of
infants under a year of age per one thousand live births
during a calendar year. This rate is a useful indicator
of the general level of health in a community. A high
rate has been taken to indicate unfavorable external fac-
tors (poor water quality, inadequate food supply, inade-
quate education, substandard medical care), especially
in developing countries. Infant mortality rates have sig-
nificantly declined in developed countries, mainly due
to improvements in basic health care.

Infection with Ancylostoma duodenale

Synonyms

Ancylostomiasis; Hookworm infection

Definition

The larvae of the hookworm can penetrate the intact
skin. Via the blood they reach the lungs, where they
can cause a hemorrhagic pneumonia. From the lungs
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the larvae get into the bronchial system and the phar-
ynx, where they are swallowed. In the intestines they
develop into adult worms. The presence of hookworms
in the bowel leads to abdominal pain, nausea and diar-
rhea. Ancylostoma duodenale is most frequently found
in the Mediterranean area and in Eastern Asia. A sim-
ilar worm causing the same symptoms is the Necator
americans, which is mainly found in tropical Africa and
America.

Infection with Bordetella pertussis

� Whooping Cough

Infection with Borrelia burgdorferi

� Lyme Borreliosis (LB)

Infection of Brain Tissue

� Encephalitis

Infection with Brucella

� Brucellosis

Infection with Clamydia trachomatis

� Chlamydia trachomatis Infection
� Teratoma

Infection with Clostridium botulinum

Synonyms

Botulism

Cross-References

� Food-Safety and Fecal-Orally Transmitted
Infectious Diseases

Infection Control

� Hospital Epidemiology

Infection with Cryptosporidi

Synonyms

Cryptosporidiosis

Cross-References

� Zoonotic and Parasitic Infections

Infection with Cryptosporidia

� Cryptosporidiosis

Infection with Dog Tapeworm

� Echinococcosis

Infection with Dog Tenia

� Echinococcosis

Infection with Ebolavirus

Synonyms

Ebola disease; Ebola fever

Definition

Ebola disease, which appears in Africa, occurs after
an incubation period of 2–21 days. Lethality is 50–
80%. The main source of primary infection is not really
known yet. Ebola fever can be transmitted by monkeys
or from one individual to another by contact with con-
tagious body fluids. A vaccination is not available.

Cross-References

� Ebola Hemorrhagic Fever
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Infection with Echinococcus alveolaris

� Echinococcosis

Infection with Echinococcus granulosus

� Echinococcosis

Infection with Echinococcus
multilocularis

� Echinococcosis

Infection with Entamoeba histolytica

� Amebiasis

Infection with Entamoeba hystolyticum

� Amebic Dysentery

Infection with Enterobius vermicularis

� Enterobiasis

Infection with Flukes

� Trematodes

Infection with Fox Tapeworm

� Echinococcosis

Infection with Fox Tenia

� Echinococcosis

Infection with Giardia lamblia

� Giardiasis
� Lambliasis

Infection with HPvirus

� Condyloma

Infection with Human Herpesvirus 6

� Erythema subitum

Infection with Human
Immunodeficiency Virus

� HIV-Infection and AIDS

Infection with Human Papilloma Virus

� Condyloma

Infection with Influenza Virus

� Flu
� Influenza

Infection with Larvae
of the Pork Tapeworm

� Cysticercosis

Infection with Legionella pneumophila

� Legionellosis

Infection with Leishmania

� Leishmaniasis

Infection of the Meninges

� Meningitis
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Infection with Onchocercus volvulus

� Onchocerciasis

Infection with Plasmodia

� Malaria

Infection with Rickettsia tsutsugamushi

� Tsutsugamushi Fever

Infection with Salmonella typhi

� Typhoid Fever/Paratyphoid

Infection with Salmonella typhi murium

� Typhoid Fever/Paratyphoid

Infection with Sarcoptes scabiei

Synonyms

Itch

Definition

Sarcoptes Scabiei causes an infectious parasitic skin
disease caused by the itch mite (Sarcoptes scabiei).
It is acquired through close contact with an infested
individual or contaminated clothing. The highest preva-
lence is in overcrowded and unhygienic communities.
All clothing and bedding of the victim and his house-
hold should be disinfected. Disinfestation of the skin is
accomplished by applying creams or ointments contain-
ing gamma benzene hexachloride or benzyl benzoate.

Cross-References

� Scabies
� Sexually Transmitted Diseases

Infection with Schistosomes

� Schistosomiasis

Infection with Schistosomes, Bilharzia

� Schistosomiasis

Infections by Contaminated Food

� Fecal-Orally Transmitted Diseases
� Food-Safety and Fecal-Orally Transmitted

Infectious Diseases

Infections with Hospital Germs

� Nosocomial Infections

Infections with Hospital Pathogens

� Nosocomial Infections

Infections Occurring in Hospital Patients

� Nosocomial Infections

Infections Originating
in Medical Facilities

� Nosocomial Infections

Infections of Quarantine

� Quarantine Diseases

Infections Transmitted by Animals

� Parasitic and Zoonotic Infections
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Infections Transmitted by Parasites

� Parasitic and Zoonotic Infections

Infections Transmitted
by Parasitic Organisms

� Parasitic and Zoonotic Infections

Infection with Strongylodes stercoralis

� Strongyloidiasis

Infection with Tichinella

� Trichinosis

Infection with Toxoplasma gondii

� Toxoplasmosis

Infection with Trichomonas vaginalis

� Trichomoniasis

Infection with Trichuris trichiura

� Trichuriasis

Infection with Trypanosoma brucei
(T. brucei gambiense
and T. brucei rhodesiense)

� Sleeping Sickness

Infection with Trypanosoma cruzi

� Chagas Disease

Infection with the West Nile Fever

Synonyms

West Nile virus fever

Cross-References

� Tropical Diseases and Travel Medicine
� West Nile Fever

Infection with Yersinia pestis

� Bubonic Plague

Infectious Disease

Synonyms

Communicable disease; Transmissible disease

Definition

Disease, resulting from the presence of microbial vec-
tors that can be transmitted from one person or species
to another.

Infectious Disease Epidemiology

Definition

Infectious disease epidemiology describes and anal-
yses the mechanisms of transmission of infectious
agents (e. g. airborne, vector-borne, sexual transmis-
sion), the biology of the infectious agent (e. g. infectiv-
ity, life cycle) including molecular epidemiologic fea-
tures, the biology of possible vectors (e. g. mosquitoes
or ticks), environmental factors (e. g. temperature) and
the dynamics of infections in populations.

Infectious Diseases

MONIKA KORN

Klinik für Kinder– und Jugendmedizin,
Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com



760 Infectious Diseases

Synonyms

Communicable diseases; Transmissible diseases

Introduction

Infectious diseases have forever played an important
role for mankind. For thousands of years, they were the
most frequent cause of death, even in wealthy countries.
Due to their sometimes disastrous effects they had great
influence on both society and human beings’ behavior.
When infant mortality was high, family sizes were cor-
respondingly high, to ensure heirs. Having an infectious
disease could lead to social discrimination or even to
complete isolation of the infected person. Even though
therapeutic possibilities have improved, especially dur-
ing the last century, infectious diseases remain a serious
danger to public health; worldwide, they are responsi-
ble for millions of deaths every year (Table 1) and it is
most probable that the infectious diseases will contin-
ue to be of global significance in the future. The mul-
tifaceted nature and mutability of infectious diseases
remain a challenge for medical research. However, the
unequal distribution of medical resources seems to be
an indissoluble problem in worldwide health endeav-
ors.
An infectious disease occurs when pathogens – primar-
ily microorganisms – actively or passively get into
a macroorganism (host), where they reproduce and
cause symptoms, which lead to a more or less severe
impairment of the host’s health. Thus, exogenous
agents are something that all the infectious diseases
have in common. Otherwise, they are a very heteroge-
neous group of diseases which can be classified in vari-
ous ways. To begin with, the pathogens themselves can

Infectious Diseases, Table 1 Deaths caused by infectious diseases
(WHO reports)

Infectious disease 1996 (in millions) 2004 (in millions)

Lower respiratory
tract infection

4.4 3.9

Diarrheal diseases 3.1 2.2

Tuberculosis 3.1 1.6

Malaria 2.1 1.3

Hepatitis B > 1.1 1

HIV/AIDS > 1 2.8

Measles > 1 0.454

be differentiated. Moreover, the origin of the germs and
the routes of transmission vary. As for the macroorgan-
ism, different organs or organ systems can be involved,
infection can be local or systematic, the course can
be mild or severe, and long-term damage may or may
not occur. Therapeutic and prophylactic measures do
not only depend on the characteristics of the pathogen,
but also on the characteristics of the macroorganism.
Besides the general constitution and the presence of
defense mechanisms (immune status), the success of
a treatment is determined by the accessibility of the
affected organ system. If prophylaxis is to be success-
ful, it is necessary to take into consideration the mode
of transmission so that certain hygienic rules and pro-
tective measures can be followed to avoid infection.
The general population has to have an appropriate lev-
el of information; an understanding of reasons underly-
ing the recommendations is indispensable for a success-
ful fight against infectious diseases. A further important
pillar of prevention is immunization, active (� immu-
nization, active) and/or passive (� immunization, pas-
sive).
Research has shown that infectious diseases can have
shared properties or extreme differences. Altogeth-
er, there is a complicated network and relationship
between the microorganism – if harmless or patho-
genic – and the macroorganism. To get an overview of
the effects of infectious diseases many different aspects
have to be considered.

Microorganisms

A microorganism is a microscopic entity with its own
metabolism. Most microorganisms are unicellular bac-
teria, fungi, microscopic algae or protozoa. Viruses are
responsible for most of the infectious diseases but, in
the proper meaning of the word, they do not belong to
the classification ‘microorganism’ as they cannot repro-
duce on their own, and they are dependent on a host’s
cell for their metabolic processes; viruses can only
replicate intracellularly. Their classification is made
according to their viral genome (nucleic acids RNA or
DNA) and the shape of the protein coat (capsid). Prions
(proteinaceous infectious particles), which were detect-
ed at the end of the last century, do not belong to the
classification microorganism either.
Bacteria are unicellular organisms with a cell wall,
but without a real nucleus. They are spherical or rod-
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shaped and have a size of 0.5–5 µm. Reproduction,
which is performed by binary fission, most frequently
takes place extracellularly, but in some bacterial species
reproduction can be either intra- or extracellular, and in
a few only intracellular. In some cases, when conditions
are unfavorable, some species can construct so-called
spores. These are capsules which are resistant against
extreme environmental influences.
Fungi (mycophyta) are classified according to their way
of reproduction and construction of hyphae (a network
of long hollow tubes). Their reproduction is both sexu-
al and asexual. Some fungi produce highly-poisonous
substances, so-called toxins. Like bacteria, fungi are
widespread in nature. Yeasts, a special species of fun-
gi, were used in Egypt for baking and brewing more
than 5000 years ago. An infectious disease caused by
fungi is called a mycosis. In humans, the most com-
mon fungus is the yeast Candida albicans. It can often
be found on mucous membranes where it causes no
harm.
Microscopic algae do not play any role in infectious dis-
eases.
Protozoa are unicellular organisms with a cell wall,
a nucleus and cell organelles. As a rule, reproduction
takes place by dichotomy. In some species of protozoa
(like sporozoa), however, during their developing cycle
in the final host, the processes of reproduction is sexu-
al. Protozoa, which show this phase of sexual reproduc-
tion, are, for example, plasmodia which cause malaria.
Some, like ameba, can build spores, which are resistant
to environmental influences and can survive and remain
contagious outside of their hosts for a long time.
Microorganisms have existed for about 3.8 billion
years, and they are the root of life on earth. In com-
parison with microorganisms, multicellular creatures
appeared on our planet about 600 million years ago,
and modern humans about 130,000 years ago. Microor-
ganisms represent about 70% of the biomass on earth,
their biodiversity is estimated to be about 2–3 billions
species. Microorganisms can exist despite extreme en-
vironmental conditions, like great heat, extreme cold or
complete darkness. Their various functions include dif-
ferent geochemical processes, which are essential for
life on earth, like the production of elementary oxy-
gen. Microorganisms which cause disease are said to
be pathogenic and the virulence of a single strain with-
in a bacterial species is the degree of its pathogenici-
ty. Important factors affecting the level of pathogenic-

ity are the poisons (toxins) which are produced by the
bacteria.
One billion (1015) microorganisms exist within the
human body, which is 10–100-fold the total amount of
cells making up the body itself. These microorganisms
primarily are bacteria. In a healthy individual, the bac-
terial population (physiological flora) of the skin, eyes,
respiratory, intestinal, urinary and genital tracts is sim-
ilar. The urinary bladder, uterus and tubes in general
are sterile. With a population of 100–10,000 bacteria
per cm2 of skin surface, the skin shows a low micro-
biological contamination. In a milliliter of spittle there
can be found 109 bacteria, in a gram of stool up to
1012. Among the intestinal bacteria, the highest per-
centage is made up of Escherichia coli (E. coli). The
concentration of coli bacteria is used as an assessment
of water quality (� water quality and waterborne infec-
tious diseases), as it is an indicator of fecal contami-
nation. The composition of bacteria and other microor-
ganisms forms an ecologic balance. According to the
requirements of the different regions, a characteristic
milieu is built up. An acid pH-value provides protection
against pathogens. This milieu is not only important for
the skin, but also for the female genital tract. The acid
pH-value of vaginal secretions, which is needed to pre-
vent ascending infections, is maintained by lactobacil-
li (Dederlein flora). For an efficient digestion of food
in the intestinal tract and for the production of vitamin
K, different bacterial metabolic processes are necessary.
In many regions of the body, macro- and microorgan-
ism live in a symbiotic relationship, to the benefit of
both.
Most microorganisms do not cause any diseases; they
are apathogenic, at least, as long as they stay in their
appropriate location. However, if introduced to inap-
propriate locations, e. g. penetration into the tissues
through lesions of the skin or the mucous membranes or
into organ systems by other means, diseases can occur.
Urinary tract infections, for example, are often caused
by E. coli. Particularly in females, who have a very
short urethra, germs can easily get into the urinary tract
and cause an inflammation if cleansing of the anogen-
ital region is not correctly carried out. The human
defense system (immune system) recognizes germs as
foreign material and builds up antibodies against them.
Obligatory pathogen microorganisms cause infectious
disease in all non-immune individuals. If the immune
system is compromised, organisms which are normally
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harmless to a healthy organism can become pathogenic
causing disease.

Multicellular Parasites, Macroparasites

Multicellular parasites are divided into two groups,
endo- and ectoparasites. As they are visible to the
naked eye, they have been known since ancient times.
Ectoparasites found in humans are the arthropods lice,
fleas, mites, predatory bugs and ticks. Most of the ecto-
parasites closely adhere to the skin and feed on blood;
mites causing scabies live in the upper layers of skin
and feed on danders. If an ectoparasite is infected with
a pathogen the germ can be transmitted to the blood
during feeding. Thus, epidemic typhus is transmitted by
lice, plague by fleas, chagas disease by predatory bugs
and borreliosis and tick-borne encephalitis (TBE) by
ticks. Endoparasites are found living inside the human
organism, e. g. worms (vermes, helminthes). Worms
are divided into roundworms (nematodes) and flat-
worms, e. g. tapeworms (cestodes) and flukes (trema-
todes). Worms can cause damage to tissues or block
the lumen of the intestines, causing indigestion or even
ileus. The presence of tapeworms in the gut leads to
competition for nutrients; despite a sufficient food sup-
ply a loss of weight or symptoms of nutritional defi-
ciency can appear. Hookworms, which feed on blood,
can cause anemia.

History of Infectious Diseases

Although the history of infectious diseases is as old
as mankind, it was not until the last few centuries that
an understanding of these diseases was fully achieved.
Throughout human evolution, from hunter-gatherer to
farmer, humans have been confronted by animal germs,
but as people crowded into cities and increased trade
contacts epidemics developed. In medieval times, and
beyond, people assumed that diseases were caused by
a pollution of the air, the so-called miasma. This the-
ory was thought to explain why some regions were
prone to mass diseases of their populations. As for ther-
apy, treatment of the air was considered to be effec-
tive; fire or balmy essences were thought to cleanse
the atmosphere. Even before that, in the pre-Christian
era, Hippocrates and Galen were famous supporters of
the miasma theory. Also, disease was thought to be
a punishment from the gods. Recovery from an infec-
tious disease or the failure of its appearance was either

explained by individual constitutions or by living condi-
tions. Therefore, therapeutic recommendations primar-
ily concerned changes in the way of life. So, it can be
seen that throughout history theory determined treat-
ment. The opinions of dictators, of the religious com-
munity and of society were determining factors and the
Arts provided not only illustrations but reinforcement.
Again and again, the fear of epidemics could be instru-
mental in influencing the population.
Historically, descriptions of epidemics were primarily
produced by non-physicians. They observed that dis-
ease occurred in a healthy individual after contact with
an infected person. Due to this empirical knowledge,
people assumed that a contagious substance, the “con-
tagiosum,” was transmitted from one human to anoth-
er. Thus, as early as in the Middle Ages, people used
to burn the clothing of a person infected with black
plague in order to avoid spreading the disease. The re-
cognition of the transmissibility of diseases also led
to the introduction of quarantine measures. As early
as in 1500 AD, people in China and India, in their
fight against smallpox, performed a procedure in which
healthy children were exposed to infected material from
a person suffering from smallpox (by scoring the child’s
arm veins). At the beginning of the 18th century, this
technique of variolation was brought to England. Fol-
lowing empirical observations about cowpox and small-
pox, at the end of the 18th century, Edward Jenner
developed the first vaccine against smallpox. Jenner
thus set the foundation stone of the era of active immu-
nization (� immunization, active). Even though the
development of the first vaccine was a decisive break-
through, the principles of immunization could not be
explained at that point in time. Ignaz Semmelweis, the
renowned Hungarian gynecologist, who is accepted to
be the founder of antisepsis (and glory is due to his
efforts in the fight against childbed fever), could only
explain his successes empirically as microbiological
methods were not then available to him.
During the course of the 19th century, the prima-
ry philosophical analysis of infectious diseases was
replaced by the scientific approach. If pathogens could
be seen it would prove that they actually existed, so,
the development of microscopy and the coloring meth-
ods established by Ehrlich (1882) and Gram (1884),
which made bacteria visible, were great endorsements
of the scientific method. The Frenchman Louis Pas-
teur (1822–1895) and the German Robert Koch (1842–
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1910) were famous scientists and microbiologists of
the 19th century well versed in the scientific method.
Pasteur performed fundamental research into germ the-
ory. He succeeded in proving that microorganisms
were responsible for the processes of fermentation and
decay. Moreover, he discovered that anthrax infection
is caused by Bacillus anthracis. Robert Koch detected
Mycobacterium tuberculosis, the pathogen which caus-
es tuberculosis (� tuberculosis and other mycobacte-
rioses). He managed to show that after isolating a germ
from an infected individual and growing the pathogen
in pure culture, the transmission of that culture to anoth-
er person or an animal could cause the same disease.
From these experiments, Koch advanced his theory on
infectious diseases. During the second half of the 19th
century many more infectious bacteria were detected.
Within the course of the 20th century, specific therapeu-
tics were developed; in 1945, for instance, the Scottish
bacteriologist Sir Alexander Fleming was a co-winner
of the Nobel Prize for the discovery of penicillin.
Today, a great number of antibiotics are available, effec-
tive against a variety of bacteria. Nevertheless, due to
the ever-changing features of pathogens and the evolv-
ing of resistances, the development of new antibiotics
is not yet finished. Thanks to technological progress
and the development of the electron microscope, sev-
eral viruses have been detected during the course of the
20th century. Scientists have succeeded in cultivating
viruses and, utilizing the progress made in immunology,
serologic methods have become available to detect viral
infections. In 1977, aciclovir was licensed as the first
virustatic drug, which is specifically effective against
herpes viruses and varicellae. The development of vac-
cines has been driven forward since the end of the 19th
century (Table 2). During the course of the 20th cen-
tury, area-wide immunizations were carried out to pro-
vide protection for a high percentage of the population
against infectious diseases. Vaccination programs for
babies were established.
Documentation has always been an important part of
medical activity. In communicable diseases, the regis-
tration of data is of special significance. This is due
to the fact that although, initially, only a single indi-
vidual may be infected, depending on the pathogen,
a further spreading of the disease has to be feared.
There is always the possibility that large numbers of
the population might become infected and, thus, special
measures might become necessary to control the infec-

Infectious Diseases, Table 2 Chronological list of the introduction
of vaccines

Year Vaccine against

1796 Smallpox

1880 Cholera

1881 Anthrax infection

1884 Rabies

1906 Tuberculosis

1925 Diphtheria

1925 Tetanus

1937 Yellow fever

1940 Typhoid fever

1945 Influenza

1954 Pertussis (Whooping cough)

1955 Poliomyelitis

1963 Measles

1967 Mumps

1969 Rubella

1974 Haemophilus influenzae B

1974 Tick-borne encephalitis

1981 Hepatitis B

1985 Pneumococci

1995 Varicellae (chicken pox)

1996 Hepatitis A

1997 Rotaviruses

1999 Meningococci C

2006 Human papilloma virus (HPV)

tion. In 1948, the World Health Organization (WHO)
was founded as a superordinate international institu-
tion of surveillance; further international, national and
regional institutions form a network which deals with
surveillance and outbreak management of transmissi-
ble diseases (� outbreak management and surveillance
of infectious diseases). Nowadays, data interchange
is considerably facilitated by modern communication
techniques.
Due to the mutability of microorganisms, the history of
infectious diseases will have no ending. New pathogens
could appear and provide great diagnostic and thera-
peutic challenges to modern medicine, as HIV-infec-
tion (� HIV-infection and AIDS) and SARS showed
only a few years ago. Also, already well known germs
can make therapy difficult by the development of resis-



764 Infectious Diseases

tances. This problem especially has to be faced in tuber-
culosis (� tuberculosis and other mycobacterioses) and
� nosocomial infections. The unrestricted use of antibi-
otics and chemotherapeutics for medicinal therapy or
animal fattening has led to the development of resistant
and highly virulent pathogens. And through the influ-
ence mankind has on the environment, global warming
and climatic changes, human beings will over and over
again be confronted with new or changing and possibly
pathogenic microorganisms.

Ways of Transmission

Infections can be transmitted directly from one indi-
vidual to another or indirectly by different vectors.
Infectious diseases which are transmitted to humans by
vertebrates are called zoonoses (� zoonotic and para-
sitic infections). Several pathogens can be transmitted
directly and indirectly. Depending on their resistibili-
ty, some germs can survive outside of their hosts for
a time. One of the ways direct transmission takes place
is by droplets: coughing or sneezing. Respiratory tract
infections are primarily transmitted in this way. Besides
simple upper airway infections, more serious diseases,
like pneumonia, infectious mononucleosis or tubercu-
losis (� tuberculosis and other mycobacterioses), can
occur. Moreover, most of the so-called childhood dis-
eases like chicken pox or measles are transmitted by
droplets. A further possibility of direct transmission is
by smear infection, which takes place by contact with
the skin or the mucous membranes. Communicable dis-
eases in this category are primarily � sexually trans-
mitted diseases (STDs), and include � HIV-infection
and AIDS. Some � parasitoses (� zoonotic and para-
sitic infections) are also transmitted from one individ-
ual to another by close contact, for example lice, fleas
or scabies mites. In an intrauterine infection, pathogens
from the maternal circulatory system reach the unborn
child via the placenta. An infection inside the womb
can kill the baby, lead to miscarriage or premature birth
or cause dysplasias or impairment in the child’s devel-
opment. A transmission of an infectious disease can
take place during birth. As for indirect transmission of
diseases, there are several possibilities. Pathogens can
easily enter an organism through open wounds. Wound
infections with high lethality are tetanus and gas gan-
grene. Both diseases are caused by spore-building bac-
teria, which are found in the soil or in dust. A great

number of infectious diseases are transmitted by foods
or drinking water, polluted by human or animal excre-
ment. Besides worm infections, the most typical fecal-
orally transmitted (� food-safety and fecal-orally trans-
mitted infectious diseases) or waterborne infectious dis-
eases (� water quality and waterborne infectious dis-
eases) are diarrheal in nature. The bite of a bloodsuck-
ing insect is a further mode of transmission. The type
of insects responsible for spreading particular diseases
depend on environmental factors, e. g. a high percent-
age of disease-spreading insects are primarily found in
warmer regions – that is why the corresponding dis-
eases are called tropical diseases (� tropical diseases
and travel medicine). Due to the rising mobility of peo-
ple and the increasing popularity of long-distance jour-
neys, diseases transmitted by (tropical) insects also play
a role in travel medicine (� tropical diseases and trav-
el medicine). Among the tropical diseases, � malar-
ia, which is transmitted by the Anopheles mosquito,
has far-reaching effects worldwide; however, yellow
fever, sleeping sickness and leishmaniasis are of cer-
tain significance as well, especially in tropical regions.
Fortunately, very few germs can penetrate the intact
skin of a person. However, diseases are not only trans-
mitted by insects; rabies is a very dangerous infec-
tion with a high lethality and is caused by the bite
of an infected vertebrate and bilharziasis is a famil-
iar infectious disease caused by Schistosoma, a genus
of trematodes, which lay eggs within the host. As for
health care services, there is the danger of transmit-
ting infectious diseases by the hands of the staff or
by contaminated material; pathogens can be transmit-
ted by venous cannulae, central vein catheters, urinary
(urethral) catheters, mechanical ventilation and surgical
interventions. Germs, which are transmitted by blood
or blood products, can get into a patient’s circulatory
system by a contaminated blood transfusion. Thanks to
a careful examination of blood donors and blood con-
serves, nowadays, the transmission of disease by blood
transfusion seldom occurs – at least in the industrialized
nations. Apart from acquisition of droplet- and smear
infections, medical staff face an enlarged risk of infec-
tion due to needle stick – or other injuries – when deal-
ing with infected patients or contagious material. In this
context, the transmission of hepatitis B and AIDS are of
particular significance. Out with the health care system,
transmission of infectious diseases takes place among
drug addicts who re-use contaminated needles.
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Course of Infectious Diseases

An infectious disease starts after a defined incubation
period, the time interval between contact with the germ
and the appearance of symptoms. While the incuba-
tion period is very short in food poisoning by bacte-
rial toxins (only a few hours), it can last up to sever-
al decades in other transmissible diseases, like AIDS
or leprosy. As a rule of thumb it can be said that the
typical incubation period is about one week for bac-
terial infections and between one and four weeks for
viral infections. As for worm infections, the incuba-
tion period lasts longer than a month. The severity
of an infectious disease depends on various factors;
the characteristics of the pathogen, the immune status
of the affected organism and the therapeutic measures
employed. Some germs can cause � acute life-threaten-
ing infections. When the course of the disease is rapid
and severe it is described as being fulminant. There
is no time for therapeutic interventions, and one has
to be prepared for a high lethality. Such acute infec-
tions develop quickly; they seem to start out of com-
pletely inconspicuous physical conditions. Very fre-
quently, an acute course is seen in � infectious dis-
eases in pediatrics. But there are a number of infec-
tions with acute courses, which occur in all age groups,
like � influenza (� influenza and avian influenza) or
diarrheal diseases. A less sudden course of infection
is labeled subacute; chronic infectious diseases start
slowly and last a long time. An acute infection can
turn into a chronic disease, for example, hepatitis B.
In recurrent infections the same germ is responsible
for each episode. Relapses typically occur if there is
an underlying disease or an immune deficiency. Latent
infections extend over a long period of time with
asymptomatic intervals in between. Thus people with
syphilis or leishmaniasis can stay free of symptoms
for years. The same situation is found in HIV infec-
tion; AIDS usually develops after a long temporary
delay. So-called opportunistic infections only occur
under particular circumstances, for example, in per-
sons with a weakened immune system. Some pathogens
can remain dormant for long periods, but, if any-
thing causes pressure on the immune system an out-
break of the disease can result. Such negative influ-
ences can be stress, a medicinal suppression of the
immune defense (e. g. corticosteroid therapy follow-
ing transplantation) or the onset of immune deficien-

cy. In general, with the recovery from an infectious dis-
ease, the pathogens are completely eliminated by the
body’s defense mechanisms. However, some previous-
ly infected individuals continue to expel pathogens after
they become asymptomatic; they are called (permanent)
shedders.

Defense Against Infectious Diseases

When a pathogen comes into contact with a host, it
is recognized as a foreign substance, as an antigen.
The macroorganism grapples with the germ and – most
probably – tries to eliminate it. One has to differenti-
ate between specific and non-specific means of defense.
The skin is a part of the non-specific defense system.
Its horny layers and its acid pH-value form a barrier,
which hinders the entry of germs into the deeper layers
of tissue. Spittle and tears contain lysozyme and oth-
er substances, which are able to kill bacteria or impede
their growth; gastric acid can also kill various microor-
ganisms. The ciliary cells of the upper respiratory tract
waft incoming particles back up the tract. If pathogens
reach the circulatory system, they are ingested by “eat-
ing cells” (phagocytes) and – if possible – killed. Addi-
tionally, blood serum contains proteins which form the
complement system that supports the functions of non-
specific defenses. The specific defense systems con-
sist of two components: B-lymphocytes representing
humoral defense and T-lymphocytes cellular defense.
Contact with an antigen stimulates the lymphocytes
to build antibodies (immune globulins, Ig), which are
specifically directed against this antigen. While anti-
bodies produced by the B-lymphocytes are released
into the blood, antibodies produced by T-lymphocytes
multiply at the cell membrane. T-lymphocytes direct-
ly interact with the antigen; the destruction of the
pathogen is supported by macrophages. In a number of
defense processes, B- and T-lymphocytes work togeth-
er. In this cooperation, T-lymphocytes can either sup-
port (helper T cells) or suppress (suppressor T-cells) the
activity of B-lymphocytes. After contact with an anti-
gen, both B- and T-lymphocytes build memory cells. If
a new contact with the same antigen occurs, the memo-
ry cells guarantee a quick response of specific defense
mechanisms by releasing antibodies or immunocompe-
tent T-lymphocytes. In immunocompromised individ-
uals, the humoral, the cellular or both mechanisms of
defense can be impaired.
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Symptoms of an Infection

Inflammatory reactions are typical symptoms of infec-
tious disease. Even in ancient times, the characteris-
tics “dolor, rubor, calor et functio laesa” (pain, redness,
heat and loss of function) were described. However, the
inflammatory response can occur for other reasons than
infection. Many infectious diseases also cause general
feelings of illness, exhaustion, headache and rheumatic
pains. Another common symptom is fever. Especially
in children, a sudden increase of body temperature has
to be expected. Further symptoms are due to the local-
ization of the infection. Upper airway infections lead to
colds with coughing and sneezing and may be accom-
panied by hoarseness and swallowing difficulties. When
the lower respiratory tract is involved, sputum produc-
tion and difficulties in breathing can occur. Infections of
the gastrointestinal tract cause stomach ache or cramps,
nausea, vomiting and diarrhea. If the central nervous
system is affected then headache, impaired conscious-
ness and neurological disorders predominate. Infections
of the urogenital tract are characterized by discharge,
burning micturition and itching.

Extension of Infections

When the infection is confined to the site of pathogenic
entry it is called a local infection. The symptoms are
restricted to a limited area, for example, wound infec-
tions. Moreover, � sexually transmitted diseases (STD),
like gonorrhea, trichomoniasis, condylomas and her-
pes genitalis, often initially only appear at the place
of entry, e. g. the genital organs. If the whole intesti-
nal tract can be taken as a single unit, then most diar-
rheal diseases and worm infestations could be classi-
fied as local. A focal infection is said to have occurred
if pathogens travel to other organs via the blood.
Some species of streptococci are known to spread
into other organs when insufficient treatment has been
given; specifically, they cause inflammation of car-
diac valves and kidneys. After ingestion, flukes wan-
der into various organs, where they cause symptoms;
most frequently, liver and lungs are involved. The
spread of pathogens throughout a whole organ sys-
tem, or even over the whole organism, is called sys-
temic infection. An inflammatory reaction, which con-
cerns the whole body (SIRS = systemic inflammato-
ry response syndrome), is called sepsis. Sepsis entails
bacteremia, tachycardia, a changed body temperature

(fever or hypothermia) and a changed white cell count
(> 12 cells/nl or < 4 cells/nl).

Infectious Diseases Related to Organs
and Organ Systems

Certain organs or organ systems are especially affect-
ed by infectious diseases. These are the airways and
the gastrointestinal tract. Respiratory tract infections,
which are most frequently transmitted by droplets,
range from simple colds to severe pneumonias. Airway
infections also include � influenza and avian influenza.
Another disease, which primarily concerns the lungs, is
tuberculosis (� tuberculosis and other mycobacterios-
es). Respiratory tract infections are found in every age
group. Worldwide, 3.9 million people die due to air-
way infections every year, further 1.6 million deaths
are caused by tuberculosis. Pertussis is responsible for
300,000 deaths yearly. It is most dangerous for babies,
as in this age group the infection can cause apnea.
Due to infections in the pharyngeal region, especial-
ly in small children, a swelling of the mucous mem-
branes leads to an impairment of ventilation in the
middle ear, which results in the development of otitis
media. A common form of gastrointestinal infection is
diarrhea, which worldwide causes 2.2 million deaths
a year. Diarrheal diseases, which are nearly exclusive-
ly transmitted fecal-orally, principally concern children.
In general, the severity of the infection is determined
by the amount of fluid loss. Due to a lack of therapeutic
facilities, a great number of deaths occur in the develop-
ing countries. Infections of the liver usually do not show
a deadly outcome in the acute phase; the problems arise
when the disease turns chronic and progressive organ-
ic failure ensues. In comparison with other systems,
infectious diseases of the central nervous system are
quite rare. Unfortunately, these infections often show
a more serious course. In a number of cases, persistent
defects with neurological sequelae have to be expect-
ed. Some of the � sexually transmitted diseases (STD)
primarily or exclusively affect the genital organs, like
herpes genitalis, condylomas or trichomoniasis, others
spread into adjacent tissues or organs (like gonorrhea).
Syphilis, which at first only concerns the genitals, can
affect nearly all organs during the later stages of the
disease. Hepatitis B and AIDS are sexually transmitted
diseases which do not manifest in the genital organs at
all. Infections of the muscular and skeletal systems, kid-
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neys and lower urinary tract are not major public health
issues as they have low transmissibility; these diseases
are not transmitted from one individual to another, so
there is no fear of spread to large groups of people.

Diagnostics of Infectious Diseases

Taking a case history and recording clinical features is
the first step in the diagnosis of an infectious disease.
For instance, typical childhood diseases, like chicken
pox or measles, demonstrate characteristic rashes from
which diagnoses can readily be made. The responsi-
ble pathogen does not always have to be detected by
using expensive laboratory procedures; diagnostic costs
should be reasonable. However, if therapeutic benefits
are dependent on identification of a pathogen then any
necessary investigations should be undertaken. But, in
certain given situations, the expense of detection can-
not be justified because it is hardly ever successful, e. g.
countless numbers of viruses could be responsible for
simple upper airway infections.
Some parasites, like lice, are visible with the naked eye,
and it is also not difficult to diagnose an infestation of
worms, like ascarides or pinworms, when they appear
in the stool. Proglottides, which are segments of tape-
worm, are also easily recognized, although worm eggs
need to be detected microscopically.
Infections can be diagnosed by identifying the patho-
gens found in various body substances. To begin with,
body fluids, like blood, urine or cerebrospinal fluid, can
be examined. Most of the germs that cause gastroin-
testinal infections are detected in the stool. Moreover,
sputum, pus, wound secretions or punctates of effusions
can be used as well as samples from surgical interven-
tions, biopsies or autopsies. Smear tests can be taken
from different regions of the body (nose, throat, rectum,
wounds).
Sampling and consignment of material must satisfy
particular requirements. The transport container must
be sterile, otherwise the sample may be contaminated
by other pathogens. If the expected pathogen is sensi-
tive to environmental influences, then further conditions
might be necessary, like correct timing of sampling,
special nutrient media, humidity, immediate process-
ing, or transport at a definite temperature. An explicit
labeling of the sample is necessary to ensure its correct
allocation. The label has to contain the location from
which the sample was taken and the patient’s particu-

lars. Blood agars and other media are used to culture
bacteria and fungi. Large colonies can be seen with the
naked eye, and the pattern of growth can lead to the
identification of the bacterial family. Following stain-
ing a more detailed analysis can be performed under
the microscope. Once a pure culture of bacteria has
grown, the efficiency of antibiotics can be tested in vit-
ro; depending on the impairment of bacterial growth,
an antibiogram is made. Tuberculosis infection can also
be detected by a skin test. Viruses grow in cell cultures,
but they are only visible using electron microscopy. For
clinical use, it is more practical to detect viruses by oth-
er methods.
Serological tests are based on antigen-antibody-
reactions, which can be detected or made visible by
various means, such as, complement binding reac-
tion (CBR), hemagglutination inhibition test (HIT) and
neutralization test (NT). Tests, which provide a dif-
ferentiation of the immunoglobulin classes IgM, IgG
and IgA, are immunfluorescence test (IFT) and enzyme
immuno assay (EIA). The so-called “titer” is detected
by stages of dilution. The titer is the highest dilution at
which a reaction can clearly be seen. A 4-fold increase
in titer within 10–14 days can be taken as proof of an
acute infection. Besides serological methods, molec-
ular biological tests can be used for the detection of
pathogens. The presence of bacterial or viral nucleic
acids can be proved by PCR (polymerase chain reac-
tion) or LCR (ligase chain reaction); moreover, gene
probes can be used.

Therapy of Infectious Diseases

The � therapy of infectious diseases depends on the
microorganism itself and on the individual features of
the macroorganism. Because of a person’s age, con-
stitution or state of immunity, one and the same germ
can cause an infection to take different courses, which
might require varying therapeutic measures. Symptom-
atic and specific or causal treatments can be differ-
entiated. Often a combination of therapy is necessary.
Symptomatic therapy treats the symptoms of an infec-
tion, for example, fever, pain and fluid loss. A causal or
specific therapy is directed against the pathogen itself.
While there is a great number of effective antibiotics
and chemotherapeutics for the treatment of bacterial
infections, viral infection causal treatments are restrict-
ed to a few substances. In the industrialized countries,
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one can treat symptoms and administer antibiotic and
antiviral drugs even if the treatment is very expen-
sive. Whereas in developing countries even necessary
therapies cannot be carried through due to a lack of
resources; as a result treatable infectious diseases may
prove lethal.

Prevention of Infectious Diseases

Prophylactic measures aim at the avoidance of infec-
tious diseases. General means of prevention are
a healthy nutrition, a sufficient standard of living and
a balanced way of life. A predisposition towards infec-
tious diseases can be increased by various psycholog-
ical or physical stress factors weakening the immune
system. In socially underdeveloped regions, infectious
diseases spread easily. These regions are not only found
in the developing countries, but also in the slums or oth-
er poor districts of cities. Wars, refugee movements,
impoverishment and the breakdown of public health
systems facilitate the development of infectious dis-
eases. Reducing poverty and bringing about peace in
war-torn countries are thus important measures in the
prevention of infectious diseases.
Preventative measures can be divided into exposition-
and disposition prophylaxis. Exposition prophylaxis
aims at avoiding contact with pathogens. It involves
general protective measures, hygienic rules and rec-
ommendations that deal with infected humans or ani-
mals. All these measures help to stop the spread of an
infectious disease. However, the success of preventa-
tive measures depends on a sufficient public knowledge
about the characteristics of a given pathogen and its
mode of transmission. In the case of sexually transmit-
ted diseases, social taboos can be a hindrance to pro-
viding the population with the necessary information.
A lack of appreciation of the problem and a high readi-
ness to take risks makes sexually transmitted diseases
a big problem among teenager and young adult groups.
Large-scale educational campaigns primarily only deal
with AIDS and give less attention to the other sexually
transmitted diseases.
To avoid the bites of disease transmitting insects in trop-
ical regions, various measures are recommended: the
use of repellents, the wearing of covering clothing and
the use of mosquito nets. As most of these insects are
night-active, it is best to avoid being out of doors in
the evening and at night. In tropical regions, people

are warned not to bathe in stagnant waters to avoid the
risk of infection by Schistosoma (Bilharzia). Animals
are another source of possible infection especially if in
close contact, e. g. sharing living accommodation, or if
professional work brings an individual into daily prox-
imity (animal keepers, veterinarians or farmers).
Hygienic rules and instructions apply to the private
sphere as well as to the food industry, waste- and
effluent disposal systems and the public health sys-
tem. Besides washing with clean water, the recommen-
dation “cook it, boil it, peel it, or forget it” plays an
important role wherever foodstuffs may be contaminat-
ed by pathogens, especially fecal germs. As pathogens
reproduce more quickly at higher temperatures, there is
a greater risk of fecal-orally transmitted infectious dis-
eases (� food-safety and fecal-orally transmitted infec-
tious diseases) in warmer countries. Where the water
quality is poor and there is fecal contamination, water-
borne infectious diseases can occur (� water quality
and waterborne infectious diseases). In the prevention
of transmissible diseases the guarantee of a sufficient
supply of drinking water is of great significance. As
for the food industry, special regulations have to be
followed to avoid transmission of infectious diseases
to/from employees and to keep products germ free. Due
to the possibility of high contamination with pathogenic
microorganisms, waste and sewage have to be strict-
ly separated from the sources of drinking water. These
conditions frequently cannot be fulfilled in the develop-
ing world and in these poorer countries, human and ani-
mal excrement often gets into the water, which is then
used as a source of drinking water.
A problem, which also exists in the industrial nations,
is the transmission of infections during hospital admis-
sions. Due to the high resistance developed by hospi-
tal pathogens, these so-called � nosocomial infections
often are difficult to treat. Prevention requires that cer-
tain hygienic instructions have to be followed when
dealing with patients. A transmission of pathogens on
the hands of staff, or used instruments and materials,
should be avoided as far as possible. In this connection,
disinfection (hands, other parts of the skin, surfaces)
and sterilization (instruments, gloves, surgical cloth-
ing and sheets) are important preventative measures.
Standard hygienic procedures should become automat-
ic processes. Infection control officers should enforce
compliance to hygienic instructions and the achieve-
ment of quality standards.
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If a contact with pathogens cannot be avoided or if
a contact at least has to be expected, then disposition
prophylaxis takes effect. Disposition prophylaxis aims
at reducing an individual’s susceptibility to pathogens.
Possible measures are immunizations and chemopro-
phylaxis. Vaccination is classified into active (� immu-
nization, active) and passive immunization (� immu-
nization, passive). In active vaccination, weakened or
inactivated pathogens, antigenic parts or germ prod-
ucts are inoculated into an individual. The immune sys-
tem responds to these substances and builds up anti-
bodies. When active immunization is completed, any
new contact with the pathogen will evoke a defensive
response, the organism is immune, that means it is pro-
tected against the infection. In general, immunity lasts
for several years, and in some cases it can even be life-
long. In passive immunization an immediate protection
against an infectious disease is achieved by the admin-
istration of antibodies (immune globulins). This kind
of vaccination can be performed, within a certain time
limit after contact with a pathogen, as a so-called pos-
texposition prophylaxis. In passive immunization, the
organism does not produce any antibodies of its own;
the protective effect only lasts for 4–6 weeks.
Chemoprophylaxis entails the administration of antibi-
otics or chemotherapeutics. The best-known form is
malaria prophylaxis, which is recommended for trav-
elers going to endemic regions. Individuals who have
been in close contact with people who have infec-
tions due to particular bacteria, like meningococci or
Bordetella pertussis (whooping cough), should receive
chemoprophylaxis. When congenital cardiac defects
are present or a person has undergone cardiac valve
replacement, antibiotic prophylaxis should be per-
formed to prevent endocarditis, whenever surgical or
dental interventions with gingival bleedings are neces-
sary (Kirch 2003). Further indications for chemopro-
phylaxis are the presence of certain immune deficien-
cies, chronic diseases and vesicoureteral reflux (VUR).
Moreover, splenectomized persons should receive an
antibiotic prophylaxis.

Summary

Infectious diseases are caused by viruses, bacteria, fun-
gi, protozoa, prions or parasites. These pathogens get
into the human organism by different routes. The sever-
ity of the infection can vary from hardly noticeable

to lethal. The human race has always been confront-
ed by pathogens; infectious diseases have shaped and
still shape society and contemporary history. Even in
wealthy countries they have been the most frequent
cause of death for thousands of years. Up to the 19th
century the cause of infectious diseases was unknown
and the measures which were performed could only
be justified empirically. Then, thanks to the progress
in microbiology, bacteria were detected as the cause
of infectious diseases, vaccines were established for
the prevention of transmission and effective treatments
were developed. Modern diagnostic methods enable
the detection of a great number of pathogens. Due to
the variety and the mutability of microorganisms, new
infectious diseases can still appear or well known dis-
eases can become more difficult to treat because of
the development of resistances. Thus, concerning diag-
nostic, therapeutic and prophylactic measures, the fight
against infectious diseases remains a challenge for med-
ical science. With the rising mobility of people, infec-
tious diseases have become a subject of worldwide
interest. As well as regional and national documenta-
tion and control, a worldwide network of surveillance
and global recommendations concerning outbreak man-
agement is useful. A big problem, which particularly
has to be faced in the developing countries, is the dis-
crepancy between the measures which can theoretical-
ly be performed, and those, which – due to restricted
resources – are actually available.
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Synonyms

Contagious diseases control law; Communicable dis-
eases control law

Definition

Infectious diseases control law comprises the legal rules
that are aimed at the prevention, detection and abate-
ment of infectious diseases and the health risks result-
ing from such diseases. These legal rules regulate a cen-
tral field of public health law.

Basic Characteristics

Background

Government activities to control and combat infec-
tious diseases probably form the “oldest field of public
health” (Grad 1990). Correspondingly, infectious dis-
eases control law is probably the oldest branch of public
health law. Many of the earliest public health interven-
tions relate to the control of infectious diseases. In the
Middle Ages, the plague (the black death) was devas-
tating to Europe, leading to millions of deaths. In the
14th century, so-called “Pestschriften” were published
in German, which translates as “the Plague Writings”.
These documents among others provided instructions to
avert the risks of a plague epidemic and stand for early
“epidemics-police” related activities (Schumacher and
Meyn 1992). The instructions included notification of
the disease, isolation of infected persons, quarantine for
areas or whole cities, protective clothes for doctors and
prohibition of immigration from plague affected places
(Schumacher and Meyn 1992). In light of the plague
threats, administrations and communities in the Middle
Ages implemented measures like quarantine and isola-
tion, which are still central tools in contemporary infec-
tious diseases control. Many other infectious diseases
(e. g., smallpox, tuberculosis, pneumonia, venereal dis-
eases, AIDS) have played central roles in the develop-
ment of public health and public health laws.
Infectious diseases are still a major practice area of
contemporary public health. All jurisdictions have tak-
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en measures to battle against infectious diseases and
to prevent epidemics. Constitutions in some countries
(e. g., Germany) even grant explicit authorization to
control and abate communicable diseases. As with all
other branches of public health law, infectious disease
control laws also have certain characteristics.

General Legal Remarks

Public health actions to control infectious diseases have
various sensitive contact points with individual rights.
Some measures, like compulsory hospitalizations, sig-
nificantly invade the individual’s fundamental rights
and autonomy. Legal measures to control infectious dis-
eases may curtail numerous basic rights. The personal
freedoms and rights regularly affected include person-
al autonomy, the right to privacy, the right to person-
al liberty, the freedom of movement, the right to bodi-
ly integrity and the freedom of religion, profession and
occupational exercise as well as property rights. In light
of the legal importance of these rights, public health
actions must rely on law. This means that such actions
need sufficient legal authorization and prior procedural
and substantive legal balancing. Actions affecting con-
stitutional rights must be based on law and are limit-
ed by the principle of proportionality as outlined in the
essay on legal balancing of conflicting rights. As this
area of public health operates very close to the indi-
vidual’s sphere, it is under regular scrutiny by affected
individuals (by litigation) as well as the general public.
Infectious diseases control laws are interwoven with
several other branches of public health law. As such,
the legal regulation of some products is close to the
control of infectious diseases, particularly the regula-
tion of drugs, vaccines and food. Food regulation laws
are particularly aimed at the control of foodborne infec-
tious diseases (e. g., botulism, enteric diseases, typhoid
fever) and have significantly contributed to the reduc-
tion of these diseases (Kux et al. 2007). Infectious dis-
ease control laws are intertwined with the regulation
of professions and businesses (e. g., health profession-
als, cooks, restaurants, food-processing businesses). In
addition, environmental laws unfold supportive effects
on the control of infectious diseases (e. g., water reg-
ulation). As another example, infectious disease regu-
lation also has contact points with criminal law, which
becomes apparent when reviewing court decisions that
punish infectious persons who negligently or intention-

ally infect others (e. g., HIV-positive individuals having
unprotected intercourse without disclosing their infec-
tion). Criminal law and tort law may also become rele-
vant if public health officials enforce infectious disease
control measures that are disproportionate and violate
individual rights. The officials may be criminally pros-
ecuted and they – together with their agency – may
be liable for damages. In conclusion, infectious disease
control operates in a complex and sensitive legal sur-
rounding.
Traditionally, the laws related to the control of infec-
tious diseases focused on the detection, treatment and
combat of infectious diseases. Over time, this focus
has shifted and nowadays additionally includes the pre-
vention of infectious diseases. In contemporary public
health practice, the prevention of infectious diseases
is as important as the detection and handling of dis-
ease outbreaks. In most jurisdictions, the infectious dis-
ease control laws differentiate gradually between public
health measures to prevent, to detect and to treat com-
municable diseases. Therefore, the legal means provid-
ed in this field will be discussed below based on this
distinction.

Laws for Infectious Diseases Prevention

Law provides for infrastructural and operational public
health means that also assist infectious disease preven-
tion (See Gerberding et al. 2003; Gostin 2000). With
respect to infrastructural means, law provides for the
infrastructural creation of specialized regulatory agen-
cies in charge of surveillance and the control of risks
arising from the various sources. As such, the agen-
cies in charge of food safety enforce strict food laws
and take steps to combat foodborne diseases. Oth-
er agencies are in charge of vaccines or pharmaceu-
ticals (e. g., antibiotics, antiviral drugs). Additionally,
law allows the creation and funding of scientific institu-
tions that conduct research to better understand illness-
es and develop prevention strategies.
As operational means, law grants authority to fund
information and health promotion campaigns. In the
realm of infectious diseases control, worldwide cam-
paigns for safer sex for the prevention of sexually trans-
mitted diseases, particularly, HIV, are a well-known
example. Information and education of the population
is an increasingly important tool of contemporary pub-
lic health. For prevention of infectious diseases (partic-



772 Infectious Diseases Control Law

ularly, HIV/AIDS, hepatitis), the law also grants author-
ity and funding for the supply of sterile needles to drug
addicts.
Vaccinations are the central tool of infectious diseases
prevention. The success of vaccinations is valued as
one of the great public health achievements in the 20th
century (CDC 1999). The immunization of the popu-
lation (or parts of it) against certain pathogens has not
only contributed to the battle against numerous infec-
tious diseases (among others, the eradication of small-
pox); vaccinations have also been subject to numerous
lawsuits and legal disputes. Maybe the most influen-
tial decision was issued by the U.S. Supreme Court
in 1905 when it decided the case of Jacobson ver-
sus Massachusetts. There, the court upheld mandato-
ry smallpox vaccination in Massachusetts, which Rev-
erend Henning Jacobson had challenged. The confirma-
tion of the constitutionality of compulsory vaccinations
by the U.S. Supreme Court significantly promoted the
vaccination practice. This contributed to infectious dis-
eases control in the past century and bolstered other
areas of public health laws (Parmet et al. 2005). For
example, in some jurisdictions mandatory vaccinations
are provided before school admission or before taking
on certain employments. In most jurisdictions, there are
also laws that provide incentives for voluntary vaccina-
tions.
For the prevention of infectious diseases, laws impose
restrictions on access to certain professions. In most
jurisdictions, carriers or persons under suspicion of
being infected among others with the pathogens caus-
ing cholera, typhoid fever, hepatitis A or hepatitis E,
will not be allowed to work in businesses or locations
where food is processed. The same is true for elimi-
nators of these germs. Therefore, it is part of infec-
tious disease prevention that all persons are medically
examined before carrying out or starting such employ-
ments. In addition, professional work with pathogens is
normally limited by law. Regularly, such work is only
allowed with a corresponding license granted to a lim-
ited group of professions like specialized medical doc-
tors or microbiologists. Here, public health law limits
the freedom of professional conduct in the name of the
protection of the population.
Another part of infectious diseases prevention encom-
passes legal means that abate sources of infections.
As an example, for the prevention of the spread of
HIV/AIDS, in 1986 the Supreme Court of New York

upheld the closure of the bathhouse New St. Mark’s
Baths in New York City. The closure was ordered by
the administration as homosexual men met in the bath-
house and practiced high-risk sexual activities on a reg-
ular basis (Supreme Court of New York 1986). Such
measures collide with the economic and professional
rights of the bathhouse holder and the personal rights
and freedoms of the bathhouse visitors (See Gostin and
Jacobson 2006). The court’s decision contains legal bal-
ancing between these rights and interests with the com-
munity interest in disease prevention.
Prevention of infectious diseases may also include
advising partners of infected persons of the infection
if there is reason that the infected will endanger them.
Conversely, criminal laws prohibit and punish the neg-
ligent or willful infection of sexual partners by infected
persons and, in this way, deter persons from such acts
and contribute to the prevention of infectious diseases.

Laws for Infectious Diseases Detection

For infectious diseases detection, the establishment of
a regulatory agency infrastructure is necessary. These
agencies must be authorized to carry out surveillance
and to collect information even if it is sensitive informa-
tion affecting privacy. A central tool of infectious dis-
eases detection is the establishment of a reporting sys-
tem to obtain information about infectious persons and
disease outbreaks. Most jurisdictions provide for laws
imposing reporting and notification obligations on med-
ical doctors, laboratories and other health professionals
when they notice certain infectious diseases. For many
diseases, laws impose duties to report the infection and
personal information about the carrier. For some infec-
tions, it is sufficient only to report the infection without
personal information. Such reporting obligations not
only affect the privacy of the infected but also affect
the freedom of occupation of the reporting health pro-
fessionals.
Law also allows screening examinations in certain pro-
fessions and population groups. The screening of preg-
nant women for a number of infectious diseases, includ-
ing HIV-infection, is one example. The screening of
schoolchildren, health professionals, prostitutes or food
processing professionals are further examples.
Compulsory medical examinations and testing as well
as involuntary commitment or hospitalization are
means provided by law for the detection of infectious
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diseases. These actions infringe the personal rights and
freedoms of those persons suspected of being infected
(Grad 1990; Gostin 2000). Therefore, such actions need
sufficient legal authorization. Without such authoriza-
tion, the conduct of compulsory examinations and com-
pulsory hospitalizations would lead to criminal prose-
cution of the public health officers. If it turns out that the
suspected persons were infected, laws must allow trac-
ing of contacts and identification of persons potential-
ly infected by the carriers (Gostin and Jacobson 2006;
Moulton et al. 2007). Contact tracing, however, affects
the privacy rights of the contact persons and of the
infected person. Therefore, such action must be allowed
by law.

Laws for Infectious Diseases Combat

Law provides tools in case of detected infectious dis-
eases. Well-known instruments of infectious diseases
control include the isolation of infected persons or the
quarantine of potentially infected persons. Isolation and
quarantine may be imposed on a mandatory basis as
well as on a voluntary basis. Infected persons may be
subject to involuntary commitment or hospitalization.
Within hospitalization, they may be offered medical
treatment. If necessary and if the person refuses such
treatment, public health officials may order compulsory
medical treatment if the disease would otherwise pose
a significant risk. Such compulsory medical treatment
combined with involuntary confinement is probably the
most intrusive tool of infectious disease control. There-
fore, it can only be applied in very few cases, where
strict criteria are fulfilled (Gostin 2000; Grad 1990).
Among others, the compulsory treatment must be per-
formed lege artis and be in the interest of the infected
as well as the community. According to legal balancing
rules, the treatment must be effective in combating the
risks and must be the least intrusive alternative.
The diagnosis of a contagious disease may lead to addi-
tional personal restrictions. Corresponding to the pre-
ventive measures above, a person may not be admit-
ted or may no longer be allowed to practice professions
in areas where the infection may cause health threats
(e. g., food processing professions, health professions).
Persons can even be subject to a ban from a profession.
To cope with epidemic threats, governments and public
institutions buy large amounts of antibiotics and oth-
er medications in order to be prepared for emergen-

cies. Similarly, most governments have stocked up on
vaccines. Against the background of the risks result-
ing from bioterrorist attacks, governments have also
built stocks of antibiotics and antitoxins against rele-
vant pathogens (See in the U.S. the “Strategic National
Stockpile”). Such additional infectious disease control
activities also need legal foundation, as the government
must be authorized to pursue such measures, including
their funding.

Perspectives

Infectious diseases control law has always been a major
part of public health law. These laws increasingly
focus on disease prevention. Contemporary infectious
diseases control laws face new challenges from new
pathogens and new disease mechanisms (e. g., SARS,
avian influenza virus, HIV/AIDS). In addition, world-
wide globalization and increased mobility and travel
further facilitate the spread of (old and new) communi-
cable diseases. As noted above, there are also new types
of human-made public health threats, which particular-
ly include bioterrorism.
Many of these new threats call for modifications of the
traditional infectious diseases control strategies. They
particularly call for intensification of international pub-
lic health strategies; more so as most of these threats
have to be regarded as global threats and not pure-
ly national issues. Therefore, international legal doc-
uments to combat infectious diseases like the Inter-
national Health Regulations of the WHO may gain
increasing relevance (See Gostin and Jacobson 2006).
To a certain extent, globalization of infectious disease
control laws should be underway. In summary, infec-
tious diseases control law, which belongs to the oldest
branch of public health, will remain a central part of
public health practice and public health law.

Cross-References

� Criminal Law and Public Health
� Environmental Law and Public Health
� Epidemiology
� Health Campaigns
� Health Promotion
� Infectious Diseases
� Legal Balancing of Conflicting Rights
� Legal Regulation of Professions, Businesses, and

Products



774 Infectious Diseases with a Critical Course

� Public Health Law, Information and Communication
� Public Health Law, Legal Means

References

CDC (1999) Ten great public health achievements – United
States, 1900–1999. MMWR 48:241–243

Gerberding JL, Moulton AD, Goodman RA, Montrece MR
(2003) Public Health Law, 2002–2003: Year of Achievement.
J Law Med Ethics 31:1–3

Gostin LO (2000) Public Health Law: Power, Duty, Restraint.
University of California Press and The Milbank Memorial
Fund, Berkeley, New York

Gostin LO, Jacobson PD (2006) Law and the Health System.
Foundation Press, New York

Grad FP (1990) The Public Health Law Manual, 2nd edn. Amer-
ican Public Health Association, Washington DC

Kux L, Sobel J, Fain KM (2007) Control of Foodborne Diseases.
In: Goodman RA, Hoffmann RE, Lopez W, Matthews GW,
Rothstein MA, Foster KL (eds) Law in Public Health Prac-
tice, 2nd edn. Oxford University Press, New York, pp 361–
384

Moulton AD, Goodman RA, Parmet WE (2007) Perspective: Law
and Great Public Health Achievements. In: Goodman RA,
Hoffmann RE, Lopez W, Matthews GW, Rothstein MA, Fos-
ter KL (eds) Law in Public Health Practice, 2nd edn. Oxford
University Press, New York, pp 3–21

Parmet WE, Goodman RA, Farber A (2005) Individual Rights
versus the Public’s Health – 100 years after Jacobson v. Mas-
sachussetts. N Engl J Med 352:652–654

Schumacher W, Meyn E (1992) Bundes-Seuchengesetz, 4th edn.
Kohlhammer, Berlin

Supreme Court of New York (1986) Court Decision dated 6 Jan-
uary 1986 of the case City of New York versus New Saint
Mark’s Baths, 130 Misc.2d 911;497 N.Y.S.2d 979

Infectious Diseases with a Critical Course

� Acute Life-Threatening Infections

Infectious Diseases Due to Leeches

� Zoonotic and Parasitic Infections

Infectious Diseases in Pediatrics

MONIKA KORN

Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Infectious diseases in childhood; Childrens’ diseases;
Childhood diseases

Definition

Due to their frequency in childhood, infectious diseases
play an important role in pediatrics. They are divided
into infections that exclusively or predominantly appear
in children, or at particular stages of childhood (e. g.
newborns or babies), and those which occur both in
children and adults. The severity of an infectious dis-
ease can vary considerably at different phases of life.

Basic Characteristics

Special Features in Pediatrics

Children are not simply little adults. Even though they
are targets of the same pathogens as adults, the conse-
quences of an infection for children can be quite differ-
ent. As the body surface is relatively greater in children,
as is the percentage of water, clearly when replace-
ment is required there is a relatively higher need for
fluids and electrolytes per kilogram body weight. The
younger a child is, the more it is endangered by fluid
loss due to feverish infections or diarrhea.
At the time of birth, the immune system is still imma-
ture; thus infectious diseases in newborns and young
babies can have severe or even deadly consequences.
Pathogens can be transmitted intrauterinally, leading
to congenital infections. On the other hand, directly
after birth, children are protected against several – pre-
dominantly viral – infections by maternal � antibod-
ies, which they received intrauterinally. This so-called
� nest protection lasts for a couple of months.
As to the treatment of infectious diseases, again dif-
ferences between children and adults are to be found.
Besides the special features regarding � body fluid bal-
ance, the treatment of infectious diseases in children
can present specific problems, e. g. antibiotics can have
developmental side-effects (like discoloration of teeth
due to tetracyclines or damage to connective tissue and
cartilage due to gyrase inhibitors) and several drugs are
not licensed for children, due to a lack of evidence-
based experience or for other reasons.
Even the transmission of infectious diseases has spe-
cial pediatric features. Children often attend communal
services (day-nurseries, kindergartens) or spend long
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hours in large groups (for example in school or sports
clubs). Their play and social behavior is character-
ized by close contact. Especially in younger children,
there often is a common use of toys and other objects,
like hygienic articles, dinner-services and drinking ves-
sels; meals are frequently eaten together, sweets are
often shared by biting off or licking. Due to these spe-
cial environmental and behavioral conditions, the risk
of transmission of infectious diseases is considerably
increased. The close contact enables the spread of those
organisms which need direct contact for their transmis-
sion, like � lice (primarily head lice) and � scabies.
Early childhood is thus a time of exposure to highly
contagious infectious diseases. A further aspect which
has to be considered is the lack of, or at least an insuf-
ficient, knowledge of hygiene in children which puts
them at high risk of the � fecal-orally transmitted dis-
eases.
The liability to infectious diseases is increased by insuf-
ficient nutrition. This factor is particularly significant in
developing countries.
In infectious diseases, children often develop � fever,
and in younger children, � febrile seizures frequently
appear. An inflammation of the bones (osteomyelitits)
has to be taken very seriously in childhood as damage
to the epiphysis can impair bone length growth. Due to
their mode of transmission, � sexually transmitted dis-
eases (STD) do not play a significant role in the field
of pediatrics, however, on the one hand, some of the
STDs can be transmitted to the child during pregnan-
cy or birth, and, on the other hand, due to promiscuity
and child prostitution, these social diseases do occur in
children. Also, sexual abuse has to be taken into con-
sideration.

Classic Childhood Diseases

Diseases, said to be classic childhood diseases, fulfill
typical conditions: they are highly contagious (without
preventive measure they appear in more than 90% of all
children up to the age of five), and they usually leave
a lifelong immunity.
Most of the pathogens are viruses. Since there are only
restricted possibilities concerning the treatment of viral
infections, active vaccination (� vaccination, active)
plays a significant role in the prevention of childhood
diseases. Vaccination programs concentrate on the first
18 months of life with boosters – or � indication vacci-

Infectious Diseases in Pediatrics, Figure 1 Membraneous tonsilli-
tis in infectious mononucleosis; photo kindly provided by Prof. Wilhelm
Kirch, Dresden

nations – being given later in life. Consistent execution
of the recommended vaccinations is still important.
The term “childhood diseases” sounds harmless and
children’s diseases are overcome without consequences
in a high percentage of cases, but complications are pos-
sible and, at times, the diseases can be anything but
harmless. For example serious infections are found in
immunodeficient children; furthermore, childhood dis-
ease occurring later in life (in teenagers or adults) can
run much more severe courses. As an example of the
perilous nature of a childhood disease one has just to
look at the history of � measles. In the 16th centu-
ry, the virus was brought to America by the Span-
ish conquistadores. As the natives did not have any
means of defense (antibodies) against the disease, an
outbreak of measles occurred leading to a great num-
ber of deaths. Besides measles, � whooping cough,
� mumps, � rubella, � chicken pox, � poliomyelitis
and � diphtheria belong to the classic childhood dis-
eases. Other infections, which are commonly found in
children, are � erythema infectiosum, � exanthem subi-
tum, � infectious mononucleosis (Fig. 1) and � scar-
let fever (Fig. 2). � Tetanus is a transmissible disease,
which can occur at any stage of life; the infection can
be prevented by active and – if necessary – passive vac-
cination, even in babies.

Congenital and Neonatal Infections

In congenital infections, the pathogens have been trans-
mitted to the unborn child via the placenta. In gener-
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Infectious Diseases in Pediatrics, Figure 2 Early development of
raspberry tongue in a 7-year-old boy with scarlet fever (2nd day of
disease) (Lentze et al. 2002)

al, infections of the fetus only occur when the moth-
er has no antibodies against the disease. As sensi-
tivity to the different germs varies during pregnan-
cy, the time of infection significantly determines the
extent of the damage suffered by the unborn child. The
important congenital infections are � toxoplasmosis,
rubella (� congenital rubella syndrome (CRS)), � ery-
thema infectiosum (� congenital erythema infectio-
sum), � cytomegaly (CMV) (� congenital cytomegaly
(CMV)), varicella (� congenital varicella) and syphilis
(� congenital syphilis). If a newborn baby is suspect-
ed of having a congenital infection, a � TORCH serol-
ogy can be performed. Malaria can also be transmit-
ted during pregnancy; but this problem quite exclu-
sively concerns non-immune pregnant women who
undertake a journey to tropical or subtropical regions.
Since the 1980s, congenital � HIV-infection and AIDS
have gained in significance. Further congenital infec-
tions, which have to be mentioned, are � hepati-
tis B infection and � congenital listeriosis. Directly
before or during birth, the child can be infected with
germs from the mother’s genital tract. Thus, infections
with Listeria (� congenital listeriosis), herpes-simplex
viruses (� congenital herpes-simplex infection), gon-
orrhea (� congenital gonorrhea), syphilis (� congeni-
tal syphilis), Chlamydia trachomatis (� Chlamydia tra-

chomatis infection) or Ureaplasma urealyticum (� Ure-
aplasma urealyticum infection) can occur. Infections in
newborns develop if amniotic infection syndrome or
a premature rupture of the amnion is present. Ascending
pathogens get into the amniotic fluid and are swallowed
by the baby. They are resorbed in the intestinal tract and
spread via the blood vessels. Often, the symptoms of
a neonatal infection are non-specific (reduced muscle
tonus, changed skin color, instability of body temper-
ature) and require great experience on the observer’s
behalf. The most common pathogens in the first three
days of life are Group B streptococci (GBS), E. coli and
Klebsiellae. Listeria monocytogenes also play a certain
role in neonatal infections. As the infecting pathogen is
generally initially unknown, a fixed regimen of a com-
bined antibiotic therapy is prescribed.

Respiratory Tract Infections

Respiratory tract infections are the most frequent infec-
tions at all stages of life (see sysnopsis), but there are
some special features relevant to childhood. During the
first 10 years of life, on average, every child falls sick
with 3–8 respiratory tract infections every year, without
an underlying increased liability to infections. Trans-
mission takes place by droplets or direct contact with
contagious secretions. Apart from time spent in com-
munal services (kindergartens, schools), passive smok-
ing is a risk factor of respiratory tract infections. Due to
special anatomic features, babies can suck (drink) and
breathe simultaneously. As they usually nearly exclu-
sively breathe through their noses, a simple cold with
impairment of nasal breathing causes considerable dis-
comfort. An impaired ventilation of the auditory tube
(eustachian tube), which connects the pharynx with the
middle ear, leads to otitis media (an inflammation of
the middle ear). Otitis media is most frequently seen in
younger children due to their relatively large adenoids.
Chronic effusion in the tympanic cavity can impair
hearing and impede language development. In cases
of recurring inflammations of the middle ear surgical
interventions may be necessary, e. g. the removal of
the adenoids (adenotomy), an incision of the eardrum
(paracentesis) or the insertion of eartubes into the tym-
panic membrane. The airways of a child are narrow-
er than those of adults. In children, a swelling of the
mucous membranes leads to an impairment of breath-
ing more readily than in adults. This is due to the dif-
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ferences in the relative circular areas of the windpipe
and bronchi (A = π × r2). The narrowness of the air-
way system plays an important role in � spasmodic
croup, which is a typical disease in younger children,
as well as in bronchitis and � bronchiolitis. The lat-
ter is frequently caused by � respiratory-syncytial-virus
(RSV) infection. � Epiglottitis, which was feared in
earlier times, nowadays seldomly occurs due to active
HIB vaccination (� HIB vaccination, active). As for
pneumonia, in general, the germs are the same in chil-
dren as in adults, but some pathogens predominantly
occur in particular age-groups. Chlamydia, for exam-
ple, causes pneumonia in newborns, only plays a minor
role in younger children, and again becomes more fre-
quent in schoolchildren. In comparison with the inci-
dence in adulthood, � tuberculosis is quite rare in chil-
dren.

Infectious Diseases
of the Gastrointestinal Tract/Enteritis

Usually, infections of the gastrointestinal tract are
� fecal-orally transmitted diseases, with pathogens
being swallowed in food, � contaminated drinking
water or after finger-to-mouth direct contact with the
source of infection. The responsible germs are the same
in children and adults but, due to the special features of
children’s anatomy and physiology, social associations
and social behaviors, infectious enteritis is much more
frequent and often takes a more serious course in child-
hood than in adulthood. As for babies and small chil-
dren, enteritis due to rotavirus (� rotavirus infection)
or � Norwalk virus infection have to be mentioned as
well as � infection with Clostridium botulinum which
is particularly dangerous in babies. To prevent rotavirus
infection, an active rotavirus vaccination (� rotavirus
vaccination , active) is available.

Urinary Tract Infections

Urinary tract infections are a common disease in child-
hood. In newborns, the infection is most frequently
caused by a hematogenic spread (via blood vessels);
in later age groups, infections usually ascend from the
lower urinary tract. The severity of disease depends
on whether infections concern the bladder (cystitis)
or affect the kidneys (pyelonephritis). The appearance
of urinary tract infections or of relapses is facilitated
by anatomical abnormalities and functional disorders.

The younger a child is the less specific are the symp-
toms. During the first months of life, urinary tract infec-
tions often present as a septic disease. Up to the eighth
year of life, general symptoms of illness predominate,
e. g. loss of appetite, stomach ache and an increased
body temperature. Older children primarily report local
symptoms, like frequent micturition (polyuria), dysuria
or burning micturition. During urinary tract infections,
a child, who is usually dry, may suffer nocturnal enure-
sis (bed-wetting). More than 80% of urinary tract infec-
tions are caused by Escherichia coli. Proteus mirabilis,
Klebsiella pneumoniae and enterococci each are re-
sponsible for 3–5% of the infections. Diagnosis is made
by the detection of an elevated amount of pathogens
in the urine (>105 germs/µl in � midstream urine). In
younger children, urine usually has to be collected in
plastic bags with an adhesive paper on one end; thus
contamination is an easy possibility. Therapy depends
on the severity of the infection and the sensitivity of
the pathogens. In general, trimethoprim, aminopeni-
cillins and cephalosporines are used. To avoid urinary
tract infections, intestinal pathogens should be prevent-
ed from reaching the opening of the urethra. Particular-
ly in girls, one has to pay attention to the correct cleans-
ing of the anogenital region: it has to be wiped from the
front to back and rubbing should be avoided. It is impor-
tant to teach children this technique during their toilet
training. In cases of known anatomical abnormalities,
functional disorders or other risks of recurrent urinary
tract infections, an antibiotic relapse prophylaxis may
be necessary; usually, trimethoprim, cephalosporines or
nitrofurantoin are prescribed.

Encephalitis/Meningitis

An inflammation of the brain tissue (� encephalitis) can
be caused by a number of pathogens. While most infec-
tions can appear in all age groups, encephalitis due to
� congenital herpes simplex infection and congenital
� toxoplasmosis are more prevelant in newborns. Up
to 65–80% of the bacterial inflammations of the mem-
branes that envelop the brain (� meningitis) occur in
childhood, especially during the first two years of life.
In newborns, meningitis is treated with a combination
of a 3rd generation cephalosporine (cefotaxime) and
a broad-spectrum penicillin; for later age groups, cef-
triaxone monotherapy is prescribed.
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Septic Courses of Diseases

A � sepsis is a systemic inflammatory reaction, which
can lead to shock and organ failure with a possible
lethal outcome. It is not very common in childhood; but
one has to be prepared for sepsis in pediatric oncolo-
gy and intensive care medicine. A feared septic disease
in pediatrics is � Waterhouse–Friderichsen syndrome
(Fig. 3).

Infectious Diseases in Pediatrics, Figure 3 Waterhouse–
Friderichsen syndrome in meningococcal sepsis. a Skin bleedings.
b Intravital livor mortes. Photographs kindly provided by Prof. Wilhelm
Kirch, Dresden

Cross-References

� Antibodies
� Body Fluid Household
� Bronchiolitis
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� Chlamydia trachomatis Infection
� Congenital Cytomegaly (CMV)

� Congenital Erythema infectiosum
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� Congenital Herpes simplex Infection
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� Congenital Syphilis
� Congenital Varicella
� Cytomegaly (CMV)
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� Encephalitis
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� Erythema Infectiosum
� Erythema subitum
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� HIB-Vaccination, Active
� HIV-Infection and AIDS
� Immunization, Active
� Immunization, Passive
� Infection with Clostridium botulinum
� Infectious Mononucleosis
� Lice
� Measles
� Meningitis
� Midstream Urine
� Mumps
� Nest Protection
� Norwalk Virus Infection
� Poliomyelitis
� Respiratory-Syncytial-Virus (RSV) Infection
� Rotavirus Vaccination, Active
� Rubella
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� Sexually Transmitted Diseases
� Spasmodic Croup
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� TORCH Serology
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� Ureaplasma urealyticum Infection
� Vaccination, Active
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� Water Quality and Waterborne Infectious Diseases
� Whooping Cough
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Infectious Diseases
Due to Polluted Water

� Infectious Diseases due to Contaminated Water
� Waterborne Infectious Diseases
� Water Quality and Pollution
� Water Quality and Waterborne Infectious Diseases

Infectious Diseases Requiring Isolation

� Quarantine Diseases

Infectious Diseases Due to Sponges

� Zoonotic and Parasitic Infections

Infectious Diseases
Transmitted by Animals

� Zoonotic and Parasitic Infections

Infectious Diseases
Typical for Tropical Regions

� Tropical Diseases
� Tropical Diseases and Travel Medicine

Infectious Hospitalism

� Nosocomial Infections

Infectious Mononucleosis

Synonyme

Mononucleosis Infectiosa; Glandular fever; Pfeiffer’s
disease; Monocyte angina; Infection with Epstein–Barr
virus (EBV); Kissing disease

Definition

The Epstein–Barr virus belongs to the herpes group and
is spread by droplets or direct contact. Following an
incubation period of 8–21 days, Pfeiffer’s disease starts
with fever, fatigue and an angina involving the tonsils
(ulcerated tonsils with white blobs); enlarged and ten-
der lymph nodes are especially found in the cervical and
occipital region and behind the ears. Furthermore, there
is an enlargement of the spleen (splenomegaly) and the
liver (hepatomegaly) and a mild jaundice (icterus). The
infections shows a characteristic white cell count with
the hallmark being so-called atypical lymphocytes; in
most cases an elevation of the liver enzymes is also
seen. Therapy is only symptomatic, the administration
of ampcillin can cause an intense exanthem. Possi-
ble complications are myocarditis, nephritis and cen-
tral nervous system involvement (meningitis, radiculi-
tis). Due to the splenomegaly, in rare cases a rupture of
the organ can appear even without trauma or following
a trifling accident.

Infecundity

Synonyms

Sterility
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Definition

Infecundity refers to the inability of a woman to con-
ceive a viable � pregnancy or of a man to impregnate
a woman.

Cross-References

� Infertility

Inferential Statistical Tests

Definition

Employs data in order to draw inferences (i. e., derive
conclusions) or make predictions. Typically, in inferen-
tial statistics, sample data are employed to draw infer-
ences about one or more populations from which the
samples have been derived.

Cross-References

� Statistical Tests

Inferential Statistics

Definition

Inferential statistics are statistical methods that make
it possible to draw tentative conclusions (inferences)
about a population based on observations of a sam-
ple selected from that population and, furthermore, to
make a probability statement about those conclusions
to aid in their evaluation. Inferential statistical methods
allow us to compare small random samples and then
to make statements about the much larger populations
they represent with known probabilities of truth. Infer-
ential methods typically take the form of confidence
intervals and statistical tests.

Infertility
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Synonyms

Infecundity; Sterility; Childlessness

Definition

Infertility is the inability to produce a � live birth,
usually after one or two years of regular, unprotect-
ed sexual intercourse. Clinically infertility is defined as
one year of unwanted non-conception with unprotected
intercourse in the fertile phase of the menstrual cycles
(Evers 2002). There are two types of infertility: prima-
ry infertility, which is the inability to produce any live
birth, and secondary infertility, which is the inability to
produce a live birth after the birth of at least one child.
These terms are related to fecundity, or the physiolog-
ical ability to become pregnant (or impregnate a wom-
an). � infecundity, or primary sterility, refers to the
inability to become pregnant at all, while secondary
sterility refers to the inability to become pregnant after
at least one conception. Frequently, infertility is used in
reference to any point in the fertility process, capturing
the inability to conceive, impregnate, carry a pregnancy
to term, or produce a live birth.

Basic Characteristics

Levels and Trends

More than 80 million people around the world, or
between 8–12% of couples, are affected by infertili-
ty at some point during their reproductive lives (Daar
2002). The majority of these people live in develop-
ing countries. Primary infertility (� infertility, prima-
ry) is the most common type of infertility worldwide,
although Sub-Saharan Africa is an exception, where
approximately 52% of infertile couples have been esti-
mated to experience secondary infertility (� infertili-
ty, secondary) (Cates et al. 1985). Levels of infertility
vary widely across regions and between countries. His-
torically, the “� infertility belt” of Central Africa has
exhibited the highest rates of infertility. In past decades,
infertility in these countries, which includes the Central
African Republic, Cameroon, Chad, Niger and Nigeria,
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is estimated to have affected as many as one-third of all
couples trying to conceive.
Throughout the 1990s there has been a global reduction
in the rates of primary infertility in women aged 45–
49, fueled in large part by reductions of infertility in
Africa. Improved nutrition in childhood is speculated
to be a primary reason for declines in national infertil-
ity levels. The percent of women aged 45–49 childless
in the Central African Republic dropped from 17% in
1975 to 8.4% in 1994 and in Mozambique from 12.3%
in 1980 to 8.4% in 1997 (UN 2004).
A baseline of 5% of all couples is estimated to be ster-
ile, irrespective of nationality. Table 1 shows primary
infertility prevalence among women in the Sub-Saharan
African region at the end of their childbearing years
to be highest at 10.1%, while the lowest prevalence is
among North African/Western Asian and Latin Ameri-
can women. Secondary infertility is relatively prevalent
among women in North America, the Caribbean and
Europe, ranging between 7 to 19%, with Asian wom-
en not far behind (6 to 14%).

Infertility, Table 1 Estimates of Infertility Prevalence by Region
among Women 40–44 or 45–49

Region Primary
infertility %

Estimated range (%)
of secondary infertility

Northern America 6.0 7–17

Caribbean 6.5 7–19

Europe 5.4 7–15

Latin America 3.1 4–9

Northern Africa
and Western Asia

3.0 4–9

Sub-Saharan
Africa

10.1 12–29

Asia and Oceania 4.8 6–14

Source: UN 2003

Measurement

Clinical studies are the principal means by which to
obtain data on cases of medically verified infertility and
cause of infertility. Couples seeking pregnancy under-
go physical examinations of cervical or uterine well-
being and are followed up to assess semen quality,
hormonal patterns during menstrual cycles and envi-

ronmental exposures. Conversely, self-reports of infer-
tility obtained from population-based studies, though
medically unverifiable, can be used to measure the
social burden of infertility as perceived by women
and men themselves. Behavioral measures of infertility
are drawn from data collected in censuses, large scale
population-based surveys, vital statistics, epidemiolog-
ical surveys, facility based studies, and clinical stud-
ies. Infertility is then approximated from the recorded
absence of a � live birth by age 40–44 among ever mar-
ried women or from an open birth interval of five or
more years among married women who are not using
contraception and who do not report themselves as infe-
cund.

Causes

Infertility can result from a number of preventable
and non-preventable conditions related to the female
(� “female factor infertility”), the male (“� male fac-
tor infertility”) or the couple. While women are typical-
ly held responsible for fertility problems, male-factor
conditions are present for at least half of all infertile
couples. Non-preventable conditions leading to infertil-
ity include various anatomical, genetic, hormonal, and
immunological problems that prevent a successful preg-
nancy. The prevalence of these non-preventable condi-
tions do not vary much across or within populations,
and are responsible for the core 5% of infertile couples.
More often, infertility stems from preventable condi-
tions and it is because these preventable conditions are
more or less prevalent in any given population that vari-
ation in infertility rates can be significant. Preventable
causes of infertility result from various infectious, envi-
ronmental, or occupational factors. � Pelvic inflamma-
tory disease and � tubal occlusions are two frequent and
direct causes of infertility arising from � reproductive
tract infections.
Sexually transmitted infections (STIs) related to infer-
tility include chlamydia, gonorrhea, trichomoniasis,
and syphilis, which because of their asymptomatic
nature are often not detected until permanent damage
has occurred (Boerma, Mgalla 2001). The historically
high prevalence of STIs in Central Africa is considered
to be the main reason why infertility was so high in
the region, and with the improvement of diagnosis and
treatment, a main reason why infertility rates seem to be
declining. HIV infection has also been linked to higher
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� infecundity and intrauterine mortality. Other infec-
tious and parasitic diseases associated with increased
risk of infertility include tuberculosis, schistosomiasis,
malaria, and sickle cell disease.
Certain health care procedures and practices also result
in infections capable of leading to permanent damage
of the reproductive tract. These include harmful sexu-
al initiation rites and unhygienic obstetric practices in
some parts of the developing world. Poor hygiene can
lead to postpartum infection and sepsis, infection fol-
lowing the insertion of an intrauterine device (IUD), or
septic abortion and subsequent complications. Largely
because of the quality of health care, women in indus-
trialized countries have a lower probability than their
counterparts in developing countries of experiencing
nosocomial infections that lead to infertility.
Some causes of infertility are related to exposure to
potentially toxic substances found in the environment,
such as arsenic, aflatoxins, or pesticides. Lower sperm
count and quality have been linked to pesticide expo-
sure. The ingestion of potentially toxic substances, such
as caffeine, tobacco, or alcohol, can also result in abnor-
mal sperm production leading to infertility.

Consequences

Infertility is a serious reproductive health problem that
can have far reaching effects on women, men and com-
munities (Van Balen, Inhorn 2002). In many cultures,
infertility is highly stigmatized and can result in dis-
crimination, exclusion, ridicule, and even abuse. In
a number of societies infertility is an acceptable rea-
son for divorce. Even in cultures where childlessness
is socially acceptable, infertile couples may still strug-
gle with feelings of inadequacy, shame, depression, and
grief. Women usually bear the brunt of the blame and
carry the heaviest burden of the problem.
The heavy psychological costs of infertility result in
high social costs as well. Where infertility rates are
high or the social consequences of infertility are severe,
there is a general reluctance among women to prac-
tice contraception for fear of jeopardizing future fer-
tility. Couples seeking help for infertility can burden
limited health care resources. In cultures where tra-
ditional healers are commonly consulted, treatments
can be painful, ineffective, and potentially harmful. In
both developed and developing countries there has been
a marked increase in the demand for infertility ser-

vices, including � advanced reproductive technologies
(ART). In the United States, for example, 58,574 ART
cycles were initiated in 1996 and 122,872 were initiat-
ed in 2003, an increase of almost 110% in seven years
(CDC 2006). These procedures are expensive and pro-
duce a higher number of multiple births, thus increasing
both the risk of serious health consequences for moth-
ers and infants and the need for costly interventions.

Conclusion

Infertility should be an important public health con-
cern, though it has often been treated as a “personal
problem”. Historically, more attention has been paid
to addressing high fertility levels in developing coun-
tries rather than in assisting couples to meet their fertil-
ity goals. Infertility treatment can be costly and is not
always effective. Conversely, efforts made at the pre-
vention of infertility are less expensive and more often
effective. Such prevention efforts include finding ways
to assure adequate nutrition for females and to reduce
� reproductive tract infections (by increasing access to
and improving STI services, implementing safer birth
practices, promoting family planning, providing access
to safe abortion services, etc); reducing the prevalence
of endemic diseases such as malaria and tuberculo-
sis, and providing education about the consumption of
potentially harmful substances. Infertile couples who
repeatedly seek help for insoluble problems place a bur-
den on health care resources. Treating infertile couples
should therefore also include sensitive counseling to
avoid inappropriate treatment and discourage unneces-
sary help-seeking at multiple clinics; to help couples
cope with the social and psychological consequences of
infertility; and to help couples to consider non-medical
options such as adoption.

Cross-References

� Advanced Reproductive Technologies
� Female-Factor Infertility
� Infecundity
� “Infertility Belt”
� Infertility, Primary
� Infertility, Secondary
� Live Birth
� Male-Factor Infertility
� Pelvic Inflammatory Disease (PID)
� Reproductive Health
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� Reproductive Tract Infection (RTI)
� Tubal Occlusion
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“Infertility Belt”

Definition

The “infertility belt” is a region in Central Africa
stretching from countries in West Africa to the Sudan,
in which � infertility has been estimated to affect as
many as one-third of all couples.

Infertility, Primary

Synonyms

Childlessness

Definition

Primary � infertility refers to the inability to produce
a � live birth among individuals who have never pro-
duced a live birth.

Infertility, Secondary

Definition

Secondary � infertility refers to the inability to produce
a � live birth among individuals that have had at least
one previous live birth.

Inflammation of Brain Tissue

� Encephalitis

Inflammation of Bronchioli

� Bronchiolitis

Inflammation of Conjuctiva

� Conjunctivitis

Inflammation of the Epiglottis

� Epiglottitis

Inflammation of the Liver

� Hepatitis

Inflammation of the Meninges

� Meningitis

Inflammation of Small Bronchi

� Bronchiolitis

Influenza

Synonyms

Flu; Infection with Influenza Virus

http://www.cdc.gov/ART/ARTReports.htm#2000
http://www.cdc.gov/ART/ARTReports.htm#2000
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Definition

Influenza or flu, is an acute, highly infectious disease
caused by a virus. There are three types of the virus,
designated A, B, and C, but only types A and B cause
more serious contagious infections. Influenza is diffi-
cult to diagnose in the absence of an epidemic, since
it resembles many common respiratory ailments. It is
characterized by sudden fever, prostration, weakness,
and sometimes severe muscular aches and pains. Com-
plications include bronchitis and pneumonia, that may
be dangerous for infants and elderly.

Cross-References

� Influenza and Avian Influenza

Influenza and Avian Influenza

MONIKA KORN

Klinik für Kinder und Jugendmedizin,
Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Flu; Grippe; Fowl pest; Fowl plague

Definition

Influenza is a worldwide infection of the upper respi-
ratory tract, which is caused by strains of the influen-
za virus (A, B or C). Due to the high variability of the
viruses and the resulting possibility of reoccurring epi-
demics and pandemics, surveillance programs and the
yearly new development of an effective vaccine play
important roles in the fight against influenza. Avian
influenza is a disease in birds which is caused by dif-
ferent strains of influenza viruses; some of the subtypes
can also be transmitted to humans.

Basic Characteristics

History of Influenza

In the writings of Hippocrates there is a description of
an � epidemic in North Greece with symptoms similar
to influenza. The term influenza stems from the Latin
word influere, which means ‘flowing into’ or ‘creeping

into.’ Influenza � pandemics have been reported since
the 16th century, with the occurrence of at least 3 pan-
demics each century. The last century pandemics were
Spanish flu in 1918, Asian flu in 1957, Hong Kong flu in
1968 and another pandemic that occurred in France and
England in 1989. The worst of these pandemics was the
Spanish flu, in which 500 million people were infect-
ed and about 40 million died. In 1931, the � influen-
za A virus was detected in pigs by Richard Shope, in
1933, the research team of Wilson Smith, Christopher
Andrewes and Patrick Laidlew detected it in humans.
In 1940 the � influenza B virus was isolated and the
� influenza C virus in 1949. Since 1945, an active
influenza vaccination (� influenza vaccination, active)
has been available. Because of the ability of the influen-
za virus to change its structure (variability), an influen-
za surveillance program was established by the WHO
in 1946 (� WHO influenza surveillance program).

Characteristics of the Influenza Virus

Different surface glucoproteins are responsible for
the antigenic qualities of influenza viruses. The most
important glucoproteins and surface antigens are
� hemagglutinin (H) and � neuraminidase (NA). Due
to changes (mutations) of the glycoproteins, antibodies
face difficulties in detecting the viral variants. Even if
an influenza virus changes only slightly a new infec-
tion is possible. The switch of surface antigens is called
antigen drift. In a simultaneous infection with two dif-
ferent influenza subtypes, an exchange of genetic mate-
rial (genome segments) can take place. This procedure,
which only seldomly occurs, is called antigen shift.
Antigen shift leads to a much more pronounced change
in surface antigens than antigen drift; it can result in
a pandemic.

Classification of Influenza Viruses

When classifying influenza viruses, the subtype, loca-
tion of first isolation, number and year of isolation are
recorded. For influenza A viruses, the surface antigens
hemagglutinin (HA) and neuraminidase (NA) are addi-
tionally recorded; the classification number of the sub-
type is noted (A/Hx Nx). Thus, the Spanish flu was clas-
sified as A (H1 N1), the Asian flu as A (H2 N2) and the
Hong Kong flu as A (H3 N2).
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Ways of Transmission and Course of Influenza

People often speak of ‘flu’ or ‘the grip’ when referring
to harmless flu-like infections. Actually, flu is an infec-
tion with the influenza virus. Influenza is an infection
of surfaces as the virus settles on the mucous mem-
branes of the upper respiratory tract. Influenza viruses
exist worldwide; they are transmitted by droplets and
as direct contact or smear infections. Due to their resis-
tance against frost, viruses can also be transmitted by
contaminated water during the cold seasons. The incu-
bation period lasts between a few hours and a couple
of days; during this time infected persons are already
contagious. The spread of influenza viruses, and the
reason for the occurrence of pandemics, is due to the
travel behavior of people or bird migration. A charac-
teristic of influenza is its sudden onset. Usually, there
is a general feeling of illness, with fever, shivering fits,
headache, rheumatic pains, cough and cold symptoms.
In mild cases patients recover within 1–2 weeks. Possi-
ble complications of influenza are pneumonia, inflam-
mation of the brain (encephalitis) or the cardiac muscle
(myocarditis). In severe cases acute respiratory insuf-
ficiency with an irreversible edema of the lungs can
develop, which has a lethal outcome within a few hours.

Therapy and Prophylaxis of Influenza

Besides � symptomatic therapy, influenza can be treat-
ed successfully by the administration of � neuramini-
dase inhibitors. As their use requires careful assess-
ment, amantadine (Symmetrel®, Pk-Merz®) and riman-
tadine (Flumandine®) meanwhile play only a minor
role in influenza therapy. In cases of bacterial superin-
fection, antibiotics are administered. The most impor-
tant prophylactic measure is active influenza vaccina-
tion (� influenza vaccination, active), which is carried
out in October and November – just before the onset of
the influenza season. Due to the variability of the virus,
vaccination has to be repeated every year.

Occurrence and Transmission of Avian Influenza

Avian flu or fowl pest is a disease of birds, which has
been known for more than 100 years. Primarily, it con-
cerns poultry stocks. Pigeons, swallows, sparrows and
songbirds are less susceptible for the infection. Fowl
plague is caused by subtypes of the influenza A virus,
the presence of hemagglutinin types 5 and 7 is respon-

sible for severe courses. The subtype H9 N2, which
is also found in birds, only causes mild symptoms in
humans. The avian flu virus is transmitted in the feces
of infected animals, primarily chicken. Humans can be
infected by breathing in contaminated dust particles,
having close contact with sick animals or failing to have
hygienic habits (especially concerning hand washing).
A high risk of transmission has to be assumed for peo-
ple who live in close contact with poultry, maybe even
in the same room, as well as for people who have pro-
fessional contact with Galliformes (like chickenfarmers
or veterinarians). Starting in Asia, infections of humans
with the influenza A subtype H5 N1 appeared at the end
of 2003. By the end of April 2006, worldwide, nearly
200 cases were registered by WHO; in Southeast Asia
50% took a lethal course. The symptoms and treatment
of avian flu are similar to those of influenza (see above).

Prophylaxis of Avian Influenza

To prevent an infection with avian influenza, contact
with ill or dead birds, especially wild birds, should be
avoided. These rules of behavior should also be taught
to children. The finding of dead wild birds should be
reported to responsible authorities: police, fire depart-
ment or the department of veterinary medicine. During
the disposal of dead animals, the wearing of a protective
equipment is recommended (gloves, mouth-nose mask
and protective clothing). If suspicion of avian influen-
za in a dead animal is confirmed by laboratory tests,
restricted areas (3 km) and areas of surveillance (10 km)
have to be established around the location where the
animal was found in order to prevent a further spread
of the disease. As human infection due to transmission
by dogs and cats cannot be excluded, pets should not be
allowed to run free in these security areas. Moreover,
feathers should not be collected. Special regulation of
poultry stocking should be imposed (like a temporary
prohibition of free-range farming). When journeying to
regions at high risk of avian flu, people should avoid
visiting animal markets and poultry farms. As influen-
za viruses are killed by temperatures of > 70°C, poul-
try products should be sufficiently heated before con-
sumption. It has to be pointed out that fowl pest primar-
ily is a disease in birds and that as long as the neces-
sary security measures are followed, the risk of trans-
mission to humans is small; thus hysteria is unfound-
ed. Influenza vaccination does not protect against fowl
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plague, but it helps to prevent a simultaneous infection
by both viruses which could otherwise lead to new and
possibly extremely dangerous influenza subtypes.
In conclusion, influenza and avian flu are infections of
the upper respiratory tract with high fever, which are
primarily (influenza) or exclusively (avian flu) caused
by influenza A viruses. To avoid lethality, treatment
with neuraminidase inhibitors should be introduced
quickly. Surveillance programs and thought-through
outbreak controls play important roles in the manage-
ment of influenza and fowl plague.

Cross-References

� Epidemic
� Hemagglutinin
� Influenza B Virus
� Influenza C Virus
� Influenza Vaccination, Active
� Influenza A Virus
� Neuraminidase Inhibitors
� Neuraminidase (NA)
� Pandemic
� Symptomatic Therapy
� WHO Influenza Surveillance Program
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Influenza A Virus

Definition

Influenza A viruses are characterized by a high frequen-
cy of genetic changes (mutations) and the formation of
new groups. They are able to cause pandemics. The var-
ious subtypes of the virus prefer specific hosts. Humans
and other mammals (e. g. pigs and horses) act as hosts.

The main reservoirs of influenza A viruses are water-
fowl.

Influenza B Virus

Definition

The influenza B virus was first isolated by Thomas
Francis in 1940. It is only found in humans. Influen-
za B viruses are divided into two strains, the B/Victoria
strain and the B/Yagamata strain.

Influenza C Virus

Definition

Influenza C virus was first isolated by RM Taylor in
1949. It is found in humans and pigs, and, in general,
the course of the infection is mild. Influenza C virus-
es are not widespread. In contrast to the types A and
B, influenza C viruses do not build neuraminidase. As
there are only minor differences between the strains,
subtypes were not defined.

Influenza Vaccination

Synonyms

Influenza immunization

Definition

The influenza vaccination has been available in the
United States since 1945. It is recommended for
persons suffering from chronic illnesses, in case of
immune deficiency, if one’s profession involves a risk
of infection and for more elderly patients (60 years or
more). Since influenza viruses are constantly changing,
a new combined � vaccine, which confronts the virus
types currently in circulation, has to be developed every
year. Therefore, vaccination must also take place annu-
ally. The rate of protection achieved is 70–90%. Con-
traindications for the influenza vaccine are acute illness
with fever, and a known severe allergic reaction to com-
ponents of the vaccine, as well as a relevant allergy to
chicken protein.

http://www.cdc.gov/flu/
http://www.cdc.gov/flu/avian/
http://www.who.int/csr/disease/influenza/en/
http://www.who.int/mediacentre/factsheets/avian_influenza/en/
http://www.who.int/mediacentre/factsheets/fs211/en/index.html
http://en.wikipedia.org/wiki/Influenza
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Influenza Vaccination, Active

Synonyms

Active influenza immunization; Active flu vaccination;
Active flu immunization

Cross-References

� Immunization, active

Informal Care

Definition

Informal care includes services that are not conduct-
ed by health professionals but are provided by family
members and friends who are not paid for their support.
In most cases, these informal care services are provided
to disabled or ill people. Informal care services are an
essential complement to the formal care given to people
with � chronic diseases and disabilities. Informal care
givers support different aspects of personal care, e. g.
administering medication and other treatments, provid-
ing nutrition and exercise regimens, assisting with per-
sonal hygienic activities, providing transportation to
medical facilities and emotional support through com-
plex illnesses. Another branch of informal care is the
development of self-care which is relevant for people
with acute and chronic diseases as they usually have
to take part in their own care. Self-care also includes
health promotion and disease prevention.

Cross-References

� Community Care

Informal Channels

Definition

Informal channels of communication are contact
between the primary researcher and the literature
researcher. There are no restrictions on the kinds of
information that can be exchanged through informal
channels. These channels do not have a third party that
mediates the exchange of information. There are five
principal forms of informal communication: personal

contacts, solicitation letters, traditional invisible col-
leges, electronic invisible colleges, and the World Wide
Web.

Information Architecture

Definition

Information architecture refers to a systematic, planned
approach to building information systems. Information
architecture includes databases, application standards,
procedures, information use, confidentiality policies,
information technology, hardware, software, and net-
works.

Information Asymmetry

Synonyms

Asymmetry of information; Asymmetric information

Definition

Information asymmetry is a situation in which the par-
ties on opposite sites of a transaction have different
information that is pertinent to the transaction. In health
economics, the term usually applies to transactions
between patients and health care professionals (physi-
cians or nurses) or to transactions between health insur-
ers and enrollees. Information asymmetries in health
care are rather pervasive and have far-reaching conse-
quences for the organization and regulation of health
care markets.

Information Content

Definition

Information content often describes only the editorial
content – the way data (as carriers of information) are
represented to the viewer. This refers to the optical or
audiovisual form of the data – text, image, video clip, or
physical data. Information content is also described as
the union of different information. Typically, informa-
tion content consists of three parts: raw content, defini-
tion of structure and presentation form. Modern � con-
tent management systems can separate these three parts,
enabling automatic transport of knowledge.
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Information Design

Definition

Information design is the science and practice of de-
signing forms, reports, and computer screens, etc., so
that the information they contain can be found rapid-
ly and interpreted without error. Information design is
based on psychological and graphical design theories,
and empirical studies of human perception and decision
making, using alternative formats for information.

Information Presentation

Definition

The use of information and creation of knowledge
depends highly on its presentation. Information can be
presented in several forms: as tables, graphics, images,
video, sounds, signals etc.

Information Retrieval (IR)

Definition

Information retrieval is the process of accessing infor-
mation from the computer’s memory. There are several
types of information retrieval systems. Systems based
on the Boolean model retrieve information by creating
an expression consisting of the desired terms and opera-
tors with the meanings “AND”, “OR”, and “NOT”. Sys-
tems based on the ranking model retrieve information
by creating a list of terms (without the need for oper-
ators), and the documents in the collection are ranked
according to their similarity to the terms. Similarly, Rel-
evance-Feedback is a model that ranks information by
validity obtained from many users of the system. The
information most frequently chosen is ranked higher
in terms of relevance. The Thesauri model uses a the-
saurus to capture relevant words and phrases and then
lists a short definition of every word as well as its
relationship to other words (synonyms, antonyms, spe-
cial terms, etc.). Semantic nets are an expansion of the
Thesauri model, where the relationship between terms
is more generally captured – the relationship between
words can be defined as “class”, “subclass of” or “a part
of”.

Information System (IS)

Definition

An information system is a technologically implement-
ed medium for recording, storing, and disseminating
information, as well as for drawing conclusions from
such information.

Information Technology

Definition

Information technology (IT) includes all matters con-
cerned with the furtherance of computer science and
technology and with the design, development, installa-
tion, and implementation of information systems and
applications. IT architecture is an integrated frame-
work for acquiring and evolving IT in order to achieve
strategic goals. It has both logical and technical com-
ponents. Logical components include system config-
urations, information flows, and mission, functional,
and information requirements. Technical components
include IT standards and rules that will be used to
implement the logical architecture.

Informed Consent

Synonyms

Adequate understanding

Definition

The advance, written consent of an individual (or her
legal guardian) to allow the acquisition, use, or disclo-
sure of identifiable health information.
It should be voluntarily given by a competent patient
when undergoing some procedures (e. g. invasive pro-
cedures) or when enrolling as a subject in medical
research.. For the consent to be “informed” it is essen-
tial that proper and sufficient information should be giv-
en to the patient about the object of the consent, includ-
ing its risks, for an adequate understanding of what
is going to happen to him/her; however, together with
what the informant (health worker, researcher, etc.) has
said, it is also important to check that the person actu-
ally understands about the content of the consent. The
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informed consent is based on the principle of � autono-
my and it is meant to protect the individual’s right over
his own body and health.

Informed Consent Form

Definition

An informed consent form is a document that includes
details about the study, duration, procedures, risks, and
benefits of the trial. Informed consent is a process by
which people learn the important facts about the trial,
which can help them to decide whether to participate
or not. People who agree to take part in the study are
asked to sign an informed consent form. Signing the
form does not mean that people must stay in the study
until its end. They can leave the study at any time.
The informed consent form has to inform subjects,
or their legally acceptable representatives, about the
project in such a way that it enables them to make,
after ample time and an opportunity to inquire about the
details of the trial, a decision on whether to participate
or not in the trial, based on an appropriate knowledge
of the potential risks and benefits of the project.
A written informed consent form, and any other written
information to be provided to subjects, should contain
certain information:
• the purpose of the trial (e. g. research);
• the trial treatment/s;
• the probability for random assignment to each treat-

ment;
• the trial procedures to be followed, including all

invasive procedures;
• the subject’s responsibilities;
• those aspects of the trial that are experimental;
• the reasonably foreseeable risks or inconveniences

to the subject and, when applicable, to an embryo,
fetus, or nursing infant;

• the reasonably expected benefits, or that no benefits
could be expected;

• alternative procedure/s or treatment/s that may be
available to the subject, and their important potential
benefits and risks;

• the compensation and/or treatment available to the
subject in the event of trial-related injury;

• the anticipated prorated payment, if any, to the sub-
ject for participating in the trial, and the anticipated

expenses, if any, to the subject for participating in
the trial;

• that the participation in the trial is voluntary and that
the subject may refuse to participate or withdraw
from the trial, at any time, without penalty or loss
of benefits to which the subject is otherwise enti-
tled;

• that monitors, auditors, the EC, and the regulato-
ry authority/ies will be granted direct access to the
subject’s original medical records for verification of
clinical trial procedures and/or data, without violat-
ing the confidentiality of the subject, to the extent
permitted by the applicable laws and regulations and
that, by signing a written informed consent form, the
subject or the subject’s legally acceptable represen-
tative is authorizing such access;

• that records identifying the subject will be kept con-
fidential and, to the extent permitted by the applica-
ble laws and/or regulations, will not be made pub-
licly available;

• if the results of the trial are published, the subject’s
identity will remain confidential;

• that the subject or the subject’s legally acceptable
representative will be informed in a timely manner if
information becomes available that may be relevant
to the subject’s willingness to continue participation
in the trial;

• the person/s to contact for further information
regarding the trial and the rights of trial subjects, and
whom to contact in the event of trial-related injury;

• the foreseeable circumstances and/or reasons under
which the subject’s participation in the trial may be
terminated;

• the expected duration of the subject’s participation
in the trial, and the approximate number of subjects
involved in the trial.

The text has to be written in such a way that it does not
coerce or unduly influence a subject to participate or to
continue to participate in a trial, it should not causes
the subject or the subject’s legally acceptable represen-
tative to waive or to appear to waive any legal rights, or
releases or appears to release the investigator, the insti-
tution, the sponsor, or their agents from liability for neg-
ligence; it should be written as non-technically as prac-
tical and should be understandable to the subject or the
subject’s legally acceptable representative.
Prior to a subject’s participation in the trial, the written
informed consent form should be signed and personally
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dated by the subject or by the subject’s legally accept-
able representative.

Infrastructure of Public Health

Definition

Public health infrastructure is the system supporting
planning, performance, and evaluation of � functions
of public health and � essential public health services
in every community. It consists of three basic compo-
nents: 1. human resources – professionals and public
health agencies, 2. information systems – for efficient
communication between public and private health orga-
nizations, the media, and the public, and 3. organiza-
tional and financial resources – the consortium of local
and state � public health departments and private part-
ners.

Infrastructure and Service Delivery
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Synonyms

Service provision and infrastructure

Definition

Health care service delivery and the associated infras-
tructure encompass the full spectrum of health care
services available in a country, their organization and
delivery structures as well as their organizational inter-
action. Health care service delivery (or health care ser-
vice provision) comprises the following main service
sectors: Ambulatory or outpatient health care and den-
tistry, inpatient hospital health care, nursing and resi-
dential care facilities, provision of drugs and other med-
ical goods, public health programs and general health
administration and insurance. Each service sector has
its own organization of service providers operating

within a regulatory framework specific to that sector.
All service sectors together form the infrastructure of
the health care system providing access to goods for
health for individuals on a local, regional and national
level.
The scope and quality of health care service deliv-
ery and infrastructure vary from country to country
and depend largely on the financial resources spent on
health care as well as on the organization and processes
of health care services.

Basic Characteristics

Sectors of Health Care Service Delivery

In most member countries of the Organisation for Eco-
nomic Co-Operation and Development (OECD) a wide
range of health care service providers can be observed.
In order to compare countries in terms of health care
provision and health care financing, OECD published
the International Classification for Health Accounts
(ICHA) which covers three dimensions: health care by
functions of care, providers of health care services and
sources of funding. The classification of health care
providers gives a general overview of the different sec-
tors of health care provision (OECD 2000):
Ambulatory or � outpatient health care comprises
offices of doctors or physicians, dentists and other
health practitioners such as chiropractors, mental health
specialists, speech therapists and physiotherapists. Oth-
er ambulatory services are delivered by medical and
diagnostic laboratories, providers of home health care
services, ambulance services (first aid), blood and organ
banks and outpatient care centers for family planning,
mental health, � substance abuse, � ambulatory surgery
and dialysis.
Inpatient hospital health care is delivered either by
general hospitals or by specialized hospitals such as
mental health and substance abuse hospitals or oth-
er specialty hospitals. General hospitals are licensed
establishments to provide surgical and non-surgical
diagnostic and medical treatment for inpatients using
specialized facilities and equipment. In some countries
a minimum number of beds is a required condition for
registration as a hospital. Hospitals can be run by the
government on a national, regional or community lev-
el (e. g. general acute hospitals, army and police hos-
pitals, prison hospitals), by private non-profit organiza-
tions (e. g. the Red Cross) and by universities (teaching
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hospitals). Mental health and substance abuse hospi-
tals provide whole spectrum of inpatient services need-
ed for mentally ill people or people with substance
abuse disorders with typically longer lengths of stay
(i. e. psychological, psychiatric and other social ser-
vices). Specialty hospitals comprise licensed establish-
ments for patients with a specific type of disease or
medical condition. For example, specialized emergen-
cy centers, hospitals for tropical diseases, orthopedic
hospitals, sanatoriums for rehabilitation or prevention
(� hospitals).
Nursing and residential care facilities comprise
establishments providing a mix of health and social ser-
vices for an extended period of time. Depending on
a country’s specific organization of the long-term care
process, there are different types of nursing and res-
idential care facilities. Nursing care facilities typical-
ly mean convalescent homes or nursing homes for the
elderly. Residential mental retardation facilities address
alcohol and drug addiction as well as mental convales-
cence. Community care facilities for the elderly con-
sist of assisted living facilities or continuing care retire-
ment facilities without nursing care. Moreover, there
are group homes for the hearing or visually impaired as
well as for disabled people without the need of nursing
care.
Providers of drugs and other medical goods have
organizations responsible for research and develop-
ment, manufacture and sale. Pharmaceutical companies
are in charge of the research and development as well
as of the manufacturing of drugs. Pharmaceutical distri-
bution companies assure the safe distribution of drugs
to hospitals or pharmacies. Drugs are dispensed to the
general public either by pharmacies or hospitals. Other
medical goods are produced by specialized companies
and sold by specialized suppliers who also often pro-
vide fitting and repairing services. Examples are suppli-
ers of optical glasses and other vision products, suppli-
ers of hearing aids and suppliers of other medical appli-
ances.
Public health programs are provided publicly by
a ministry of health or other governmental agency and
privately by non-profit organizations in order to pro-
mote, protect and improve public health. Programs
encompass disease prevention measures, health educa-
tion, immunization programs, control of communica-
ble diseases, sanitary measures, and protection against
environmental hazards (� public health services).

General health administration and insurance com-
panies are institutions and organizations engaged in
the regulation of health care activities, the administra-
tion of health policy and health insurance. The govern-
ment administration of health (e. g. Ministry of Health)
formulates and administers the government policy in
health, sets standards for the regulation and licensing of
health care providers as well as for medical personnel
in hospitals. Other agencies setting public health stan-
dards are the Food and Drug Regulation Agencies and
agencies regulating safety in the workplace. The social
health insurance funds administer publicly-provided
compulsory social security programs for employees in
the private sector, in the public sector (army, public
transport, police) and for employers. These programs
compensate the individual for the loss of income and
the additional charges due to sickness. Private health
insurance funds are fulfilling the same goals as the
social insurance funds if they are substitutes for social
insurance or they operate as a complementary insurance
to the existing social insurance system (� health insur-
ance).

Determinants of the Health Care Infrastructure

The infrastructure for the delivery of health care ser-
vices depends on the resources which are spent on it, the
political commitment and leadership to set standards for
the health care delivery system. According to � medi-
cal ethics, the health care infrastructure aims to assure
equitable access to health care services for all individu-
als living in a country, sufficient health care for people
in need, the prevention of damage as well as the respect
for the rights and autonomy of individuals while ser-
vices are being provided (Schwartz et al. 2003).
Although health care service delivery plays an impor-
tant role in industrialized high income nations and
infrastructure is generally well developed, most devel-
oping countries lack the resources and the political
commitment to build the necessary infrastructure for
health care services. Compared to the ideals of health
care coverage and quality formulated in the industrial-
ized world, health services in developing countries are
still in their infancy.

Process of Change in Health Care Provision

Despite existing financial resources, industrialized
countries are increasingly confronted with the financial
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constraints of the ideal health care infrastructure. In the
context of rapid scientific and technological progress,
the coverage of the whole population with adequate
health care services has become more and more expen-
sive. As a consequence, the notion of cost-efficiency
has entered the medical health care environment con-
fronting health care providers with economic control-
ling mechanism and � rationing. As a result, many
countries have observed an orientation towards eco-
nomic success (1) and a specialization of their health
care service sectors (2).
1) The optimal provision of health care services in

terms of quantity and quality have to be connected
with economic success. Hospitals, for example, need
the cooperation of their medical and management
staff in order to produce effective and cost-efficient
health care services. The application of � diagnosis
related groups (DRGs) as well as � disease manage-
ment programs (DMPs) are examples for the process
of change in health care provision.

2) The independent provision of efficient health care
services often lacks integration which is a unique
success factor for service sectors like prevention,
long-term care and rehabilitation.

In the future, industrialized nations will have to deal
with changing environment patterns for their health
care systems. The main future challenges for the ser-
vice delivery and infrastructure can be summarized as
follows:
• Epidemiological and demographic changes enhance

the need for chronic care, home care and care for
the elderly, thus challenging the actual health care
delivery structure

• Economic pressure will influence the structure of
service providers towards rationalized integrated
care units

• Technological change will increase the economic
pressure with new expensive therapeutic procedures
and pharmacies, but also the influence on health care
provision methods, for example with � telemedicine.
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INHPF

Definition

The International Network of Health Promotion Foun-
dations (INHPF) was founded in 1999. This network
is established to advance the work of health promotion
foundations around the world. To accomplish this, INH-
PF engages in two core activities: The first core activity
is enhancing the performance of existing Health Pro-
motion Foundations (HPFs) through exchange, mutual
learning and joint action. The second core activity is
to mentor and support the establishment of new HPFs.
Members of the International Network of Health Pro-
motion Foundations are the following:
• Austrian Health Promotion Foundation
• British Columbia Coalition for Health Promotion
• Health Promotion Switzerland
• Health 21 Hungarian Foundation
• Korean Health Promotion Foundation
• Malaysian Health Promotion Foundation Initiative
• Polish Health Promotion Foundation
• Thai Health Promotion Foundation (ThaiHealth)
• South African Health Promotion Foundation Initia-

tive
• Victorian Health Promotion Foundation (VicHealth)
• Western Australian Health Promotion Foundation

(Healthway)

Initiation of the Menstrual Function

� Menarche

Inlay, Onlay

Definition

A fixed intracoronal dental restoration made outside of
a tooth to correspond to the form of the prepared cavi-
ty, which is then luted into the tooth. In- or onlays are
mostly made from gold alloy or ceramic.

Inoculation, Passive

� Immunization, Passive

Inpatient Care
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Synonyms

Hospital care

Definition

Inpatient care is the treatment and/or care that is provid-
ed to a patient in a � hospital, clinic, or other institution
and which requires at least one overnight stay. The term
inpatient dates back to at least 1760. Inpatients have
to go through the full admission procedure and occu-
py a bed in an inpatient department of the institution.
There is a tendency towards decreasing the number of
hospital inpatients and strengthening � outpatient care.

Basic Characteristics

Key Data

Inpatient care expenditures account for around 31%
(excluding long-term care) of the total health care
expenditures of the Organisation for Economic
Co-operation and Development (OECD) countries,
with a range from 21% (USA) to 42% (Iceland). Based
on 2005 OECD data, there are on average around 4
� acute care beds per 1000 population, ranging from
8.2 beds in Japan to 1 bed in Mexico. This can be com-
pared with an average of 4.6 beds per 1000 population
in 1990; this is in total contrast to the correspond-
ing costs, which are mainly driven by advancements
in � health technology. The average length of inpa-
tient stay in hospitals has steadily declined over recent
years, mainly due to less invasive surgical treatments
and ongoing efforts to control costs. The average length
of stay for acute hospital care thus decreased from 8.8
days on average in 1990 to 6.6 days in 2004. This was
primarily driven by the decline in length of stay in the
European countries, especially the Nordic countries,
Denmark, Finland, and Sweden. The average hospital
spending per inpatient acute care day in the OECD

http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
http://www.oecd.org/
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countries in 2004 was $793 (adjusted for differences in
cost of living).

Structural Changes of Inpatient Care Delivery

Driven by changing disease patterns (like for example
the increase of � chronic diseases), there has also been
a change in treatment methods. The inpatient structures
in hospitals have developed accordingly, towards offer-
ing more integrated and interdisciplinary services. This
integration goes beyond the boundaries of the hospitals
themselves as it also includes integration with the oth-
er players in the health care chain like � primary care
and tertiary care, � prevention, home care, � long-term
care, and rehabilitation. Furthermore, there are ongo-
ing advances in both the health technology area and
information technology. These advances have led to
a significant reduction in length of stay as stated above
and many hospitals had to face a reduction in num-
ber of beds and a higher turnover of patients. Conse-
quently, many hospitals realized that they had to put
more emphasis on recruiting not only medical but also
managerial talent able to drive the required changes in
administrative structures and procedures. Hospital man-
agement has emerged as an important discipline at the
interface of health care and business administration.
The hospital managers also have to cope with the fact
that there is increasing consumer influence in the hos-
pital sector, making patient satisfaction an important
element of competitive differentiation as those satisfied
patients might be willing to recommend or return to the
hospital.

Competitive Pressure

In many countries, there is increasing competition in the
inpatient care sector. The introduction of per-case pay-
ments like DRGs has resulted in a significant decrease
in length of stays and put increasing cost and compet-
itive pressure on the hospitals. The per-case payments
allow for easier comparison of key outcome parameters
of different hospitals like, for example, mortality rates
or complication rates for specific tracer diagnoses. The
outcome measures can be interpreted as an indicator of
the quality of care of the hospitals besides other param-
eters like patient satisfaction rates, frequency of proce-
dures, and waiting times. These quality of care parame-
ters have increasingly become elements of a potential
competitive differentiation in countries like the USA

where part of this information is made publicly avail-
able and allows for comparison of hospitals. Depen-
dent on the respective health care system, this informa-
tion can furthermore be used by the health care payers
as input for selective contracting negotiations with the
hospitals.

Conclusion

The inpatient care sector around the world is struggling
with the challenge to reduce utilization and length of
stay in order to counteract steadily rising health care
expenditures. Many countries promote outpatient care
settings and shift services that have previously been
performed on an inpatient basis to outpatient settings.
In many developed countries, it can be expected that
the number of inpatient settings will be reduced in
the coming years. Hospital mergers and acquisitions
with the objective of achieving � economies of scale
and � economies of scope can be expected to rise, as
already the case in several countries like the USA and
Germany.
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� Acute Care Bed
� Economies of Scale
� Economies of Scope
� Health Technology
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Inpatient Health Care

Definition

Inpatient health care includes all health care services
that are delivered in hospitals or other medical institu-
tions in which patients are staying overnight. It is deliv-
ered either by general hospitals or by specialized hospi-
tals such as mental health and substance abuse hospitals
or other specialty hospitals. Inpatient health care can
also be delivered as long-term care in so-called nursing
and residential care facilities comprising establishments
with a mix of health and social services for an extend-
ed period of time. Moreover, there are group homes for
the hearing or visually impaired as well as for disabled
people without the need of nursing care.

In-Plant Health Service

Definition

In-plant health service refers to occupational health care
services provided within an employer’s facilities. In-
plant health service is organized as a plant dispensary or
infirmary. It usually employs a plant physician or occu-
pational medicine specialist, a nurse or nurse practition-
er. Responsibilities of in-plant health service may range
from simple triage and first aid to fairly comprehen-
sive primary care. Usually, large companies organized
multidisciplinary occupational health departments with
comprehensive health care units that, in addition to
occupational health services, provide primary health
services for the employees and, sometimes for employ-
ees’ family members too.
In recent times “off-site” or community-based health
care facilities have displaced in-plant services as the
principal form of organization for providing occupa-
tional health services.

Insensitivity

� Resistance

Insolation

Synonyms

Solar radiation

Definition

Insolation is the incoming solar radiation that reaches
a planet and its atmosphere or, by extension, any object
exposed to solar rays, such as a spacecraft or building.
It is exposure of an object to the Sun, or the intensity
of incoming solar radiation incident on a units horizon-
tal surface at a specific level. In construction, it is an
important consideration when designing a building for
a certain climate (� climate and microclimate). It is one
of the most important climate variables for human com-
fort and building energy efficiency. Insolation depends
on several factors: (1) the solar constant – that is, the
amount of energy in a unit of time that reaches a unit
plane surface perpendicular to the Sun’s rays outside
the Earth’s atmosphere, when the Earth is at its mean
distance from the Sun; (2) the Sun’s elevation in the
sky; (3) the amount of solar radiation returned to space
at the Earth-atmosphere boundary; and (4) the amount
of solar radiation absorbed by the atmosphere and the
amount of solar radiation reflected at the lower bound-
ary of the Earth. Insolation is commonly expressed in
units of watts per square meter.

Inspection of the Workplace

Synonyms

Workplace monitoring

Definition

The most effective method of identifying health hazards
(� workplace hazards) is through the systematic inspec-
tion of the workplace. Inspecting the workplace is the
most obvious way to identify health hazards. An impor-
tant purpose of an inspection is to observe the actu-
al conditions in the workplace. An inspection should

http://www.oecd.org/dataoecd/46/36/38979632.xls
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locate any previously unidentified agents in the work-
place and find out what they are. A review of identi-
fied hazards and a check for substances not properly
identified or not included in the workplace inventory of
hazardous substances should be carried out. Questions
should be asked of workers and supervisors and hazard
indicators, warning properties and health effects should
be noted.

Institutional Health Services

Definition

Institutional health services are � health services deliv-
ered either on an inpatient basis, in hospitals, nursing
homes, or other inpatient institutions, or on an outpa-
tient basis by departments of such institutions.

Integrated Care Pathways

� Clinical Pathways

Integrated Environment-Related
Public Health Reporting

Definition

In the context of the public health action cycle, the envi-
ronment and public health reporting services play a cen-
tral role at the federal, state, municipal and commu-
nal levels. While public health reporting provides the
data and information necessary for setting political pub-
lic health priorities, environment-related reporting deals
with assessing developments of environmental goals.
The top priorities of environment-related reporting are
therefore the various parts of the environment and the
burden they can support. Public health reporting, on the
other hand, focuses on health effects. A strict separa-
tion of environment-related and public health reporting
is hardly possible, however. Accordingly, topics cov-
ered by environment-related reporting regularly touch
on public health (e. g., contaminated land, air pollu-
tion), and topics covered by public health reporting
likewise touch on the environment (e. g., diseases of
the airways caused by exposure to fine particulate mat-
ter).

Since reporting is traditionally resource-related, envi-
ronmental and public health data are not usually linked.
This link is now to be established through interdis-
ciplinary cooperation. Integrated environment-related
and public health reporting should meet the growing
need of experts and the general public alike for reli-
able and understandable information about the effects
of environmental burdens on human health. Howev-
er, environment-related public health reporting in Ger-
many is only in its beginnings. As integrated report-
ing develops, indicator systems are needed to gauge
factors like mobility, the living environment, food tox-
in burden, environmental behavior, etc. and the expo-
sure or basic health risks resulting from them. The
approach used by the German Environmental Office
shows promise at the national level, and the WHO
environmental health indicators at the international lev-
el.

Integrated Health Care
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Definition

Integrated Health Care describes a system of health
care provision that combines all necessary health care
services of inpatient and outpatient health care with
a health insurance to provide the complete spectrum
of medical care for the insured. Ideally, all parties
involved, i. e. health care providers (physicians, hos-
pitals, etc.), beneficiaries (patients) and purchasers
(health insurances) are in balance meaning “that the
medical resources match with the needs of patients and
purchasers” (Coddington et al. 1994). According to the
World Health Organization (WHO), the approach of
integrated health care stands for an improved access
to family- and community oriented � primary care ser-
vices, ensures � continuity of care through an efficient
and cost-effective system of secondary and tertiary hos-
pital care (Gröne and Garcia-Barbero 2001).
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Basic Characteristics

Background

In all countries with well developed health care sys-
tems, the provision of health care has become increas-
ingly complex. Due to rapid technological progress, the
delivery of medical services can be realized at different
levels of care as demonstrated by the shift from inpa-
tient to outpatient care. The changes in demographic
and epidemiological patterns, e. g. people living longer
and the increase of chronic diseases, require health
� prevention, treatment, and rehabilitation in multi-
ple settings including long term care. Besides, there is
a growing economic pressure claiming � cost-efficien-
cy and effectiveness of health care services. In this con-
text, the notion of integrated health care has been born,
calling for an improved coordination of different ser-
vice levels, cooperation of all service providers and the
involvement of the patients.
Health care delivery systems with a low integration lev-
el have experienced a certain number of inefficiencies
over the past years, for example:
• Conflicting recommendations on treatment and med-

ication
• Repetition of diagnostic procedures
• Inadequate transfer of patients between different

care levels
• Late detection of complications or � co-morbidities
• Lack of a comprehensive care strategy for chronical-

ly ill
As a result, many countries with developed health care
systems, have adopted the approach of integrated health
care in order to cope with current and future health care
services demand focusing on improved access, quali-
ty and effectiveness as well as on economic efficiency
(� infrastructure and service delivery).

Goals

According to the WHO European Office for Integrated
Health Care Services, the goals of the concept of Inte-
grated Health Care are twofold:
1. To bring together management, organization and

delivery of services related to diagnosis, treatment,
rehabilitation and � health promotion.

2. To improve health care services in relation to access,
quality (� health care quality), patient’s satisfac-
tion and cost-efficiency. This means in particular
that countries should develop comprehensive prima-

ry health care services with family health physicians
and nurses working with multi-professional teams.
To assure � continuity of care, the primary health
care services are supported by a flexible system of
hospital services ensuring patients’ participation.

Scope

Many countries with well developed health care sys-
tems have adopted a wide range of strategies to achieve
better integrated health care systems. According to the
health care system in place, strategies vary from decen-
tralization to centralization of health care services, the
redefinition of the functions of inpatient health care
to primary outpatient care. Some countries concentrate
on horizontal integration in order to form multidisci-
plinary teams in one health care sector, others prefer
vertical integration, meaning the integration of different
sectors of care linking primary, secondary and tertiary
care (� secondary care, � tertiary care). Not only the
type of integration varies from country to country but
also their goals. Some integration strategies are mainly
implemented to reduce cost, while others clearly focus
on patient satisfaction, quality of care, and health out-
come besides efficiency.
As the scope of the strategies varies from country to
country, the terminology of integrated health care varies
too. Depending on the country-specific environment,
terms associated with health care integration strategies
are “shared care”, “seamless care”, “disease manage-
ment”, “continuous care”, “integrated care pathways”
or “integrated delivery networks.”
Some of the most discussed activities and measures
towards integrated health care are:
• Linking levels of care to improve the coordination

between primary health care, hospital care and home
care and to enhance equity in access.

• Developing family medicine, the family physician
and family nurse in order to broaden the approach
of � primary care by the integration of a multipro-
fessional health care team in primary care.

• Developing � telemedicine (or � e-health applica-
tions) as an important tool to improve access to ser-
vices for patients in more remote areas and to offer
distance learning for health care professionals.

• Improving hospital management with introduction
of performance evaluation, incentives for health
care professionals to promote health outcomes and
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quality of care under the existing financial restric-
tions.

• Enhancing financing of health care through the iden-
tification of country-specific financing options to
support health outcome, equity and � cost-efficien-
cy.

• Developing home health care on the community lev-
el for diseases best suited for home care in order
to offer a valuable alternative to inpatient long term
care facilities.

Strengths and Weaknesses

The concept of Integrated Health Care has a number of
advantages concerning finances, access and organiza-
tion issues:
• An integrated network of provider benefits from

a cost-effective administration, group purchasing
discounts and increased financial security due to
a higher market share.

• As provider networks are typically of a larger size,
they improve access to other providers and support
systems, such as educational support and data and
information systems.

• The organization of a large provider network allows
strategic planning, a greater attention to health needs
of the community and increased patient satisfaction.

But a few potential weaknesses of the concept of Inte-
grated Health Care have to be mentioned:
• The convergence of providers requires that physi-

cians are flexible and open toward changes that con-
trast with their former independency of practice. As
physicians used to following their own profession-
al rules, they may be reluctant to give up a certain
degree of independence in order to follow new prac-
tice guidelines and comprehensive care approaches.

• The large size of a typical provider network requires
connections through a sophisticated information sys-
tem to assure the transfer of all relevant data. In real-
ity, different providers often use different informa-
tion systems and integration of these providers cre-
ates a risk of duplication or loss of information. The
convergence of providers is a real challenge for the
management of complex health care data (� health
data management).

• Some provider networks may be challenged by the
geographical distances between providers and the
structural differences in the organization and care

delivery process as well as the differences in services
and staff.

Examples

World Health Organization (WHO) The areas of
work of the WHO encompass various programs to
develop knowledge, design suitable strategies towards
integrated health care and advise member states how to
better link the different levels of care. Ongoing activi-
ties are:
• development of performance indicators to evaluate

integrated health provision systems
• identification and development of strategies to better

link and coordinate health care services
• development and improvement of systems for plan-

ning and delivering health services

USA In the United States, several hundred integrat-
ed health care delivery systems have developed towards
the provision of the whole range of necessary health
care services in a user friendly environment without
costly intermediaries and with the goal of continuous
improvement of health outcomes. Integrated health care
systems include a high degree of coordination of care
with strong links between physicians and hospitals as
well as many other integration aspects such as quality
management, utilization controls, geographic reach and
cost-efficient organization.
Furthermore, the recent development of Integrated
Health Care Clinics has been very popular. These
clinics offer comprehensive multidisciplinary health
care facilities focusing on disease � prevention, ear-
ly detection, healthy lifestyle coaching, and include
� telemedicine.

UK In the UK, integration of health care has a long
history in the National Health Service (NHS). Sever-
al reforms during the past decades aimed to administer
and fund the different health care sectors in a coher-
ent and efficient way. In 2006, the community ser-
vices White Paper introduced a new approach to inter-
professional and inter-agency coordination in which
health care services are designed around the needs
of the patient, rather than the patient being forced to
fit around the services already provided. The aims of
this approach of integration are focused on prevention,
� health promotion for all, the expansion of the delivery
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of care and the improvement of flexibility and respon-
siveness. To achieve better integration of health care
services in the UK, four priorities have been set:
1. User empowerment to put people more in control of

their own health
2. Supporting self care to enable and enhance people’s

capacities of health independence
3. Better access to community services to ensure rapid

and convenient health care provision
4. Integrated operational agreements to assure the pro-

vision of high-quality and cost-effective care

Cross-References
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Interaction

Definition

The interdependent operation of two or more causes to
produce or prevent an effect is an interaction. Biological
interaction means the interdependent operation of two
or more causes to produce, prevent, or control disease.

Interaction: Effect Modification

� Bias, Confounding and Interaction

Interchange

Definition

Interchange is the process of exchange of information
between users (human or automated), either face-to-
face or using paper or electronic media. In order to sup-
port contact between various users of information, com-
munication requires the use of a shared language and
understanding of common ground.
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Definition

Intercultural communication (� cross-cultural commu-
nication) refers to the ways in which people from dif-
ferent cultures comprehend each other and share infor-
mation. � Communication can take many forms and the
potential for misinterpretation is high especially where
language, behavior, values, customs, and expectations
are sufficiently different to prevent a common basis for
understanding. While language is a major form of com-
munication, that can lead to an impasse where there
is no common tongue, it is not necessarily the main
impediment to understanding. Even when words are
jointly understood, the nuances and world views which
add value to them, can lead to quite divergent mean-
ings and intentions. Nor are words the sole form of
intercultural communication – artistic creations, ritu-
als, social behavior, views on gender, age and disability,
and perspectives on health and wellbeing color patterns
of communication. Without an understanding of the
cultural context within which communication occurs,
inferences and implications can be wrongly drawn, sim-
ply not noticed, or incompletely appreciated.

Basic Characteristics

Language

The single most reliable pathway to culture is lan-
guage. The language spoken by a group contains sub-
tleties of meaning and idioms that are not always acces-
sible in formal speech, the written word, or through
second language acquisition. Language not only pro-
vides a means for the dissemination of information, but
codifies world views, draws on metaphor and allusion,
allows for wider social conventions to shape patterns
of verbal exchange, and evokes emotional and spiritual
triggers as much as cognitive prompts. Understanding
the gist of words is a start towards communication with
people from other cultures but does not necessarily lead
to a complete appreciation of the meaning behind the
words.

In some cultures it is polite to agree, especially with
people who may be seen as important or superior. For
example in response to questions from a doctor who is
trying to establish the nature of pain by raising possible
characteristics, a patient may agree with all suggestions
(radiating, localized, dull, sharp, constant, intermittent)
because it would be bad mannered to answer ‘no’. Sim-
ilarly in some cultures not answering a question can be
a silent form of disagreement whereas in others it can
be a proxy for assent.
As nations become more and more diverse and societies
contain peoples from many cultures and languages,
clearly it will become increasingly difficult to be sure
that communication is always clear and well under-
stood. This will present challenges for health workers.
Though possibly conversant in two or three other lan-
guages they will not necessarily be familiar with the
nuances of meaning across society as a whole. It may
be more important to know when a communication bar-
rier exists than to assume that limited language com-
petency from either party will result in a good enough
understanding.

Values

Underlying most cultures is a set of values that may
be taken-for-granted by members of the group; in that
sense are not openly discussed nor widely publicized
outside the group. They are applied intuitively as a mat-
ter of course. Difficulties arise when a person with a dif-
ferent value system is not able to interact at the intuitive
level so that the subtleties of interaction are missed or
even unintentionally dismissed.

Time and Space To illustrate the point, people often
hold different values related to the utilization of space
and time. In some cultures, to pave the way for a closer
relationship, physical distance is maintained until cer-
tain formalities have been completed. Traversing the
distance prematurely can cause offence and create dis-
quiet since space allows any risk from an encounter to
be assessed before a commitment is made. However,
in other cultures maintaining space creates unease and
a sense of separation; the tendency will be to bridge the
gap as quickly as possible in order to minimize anxi-
ety and create a friendly environment. Formalities may
be immediately replaced by first name informality, even
a warm hug.
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Similarly cultures have different understandings of
time. Being ‘on time’ may be seen as less critical than
allowing sufficient time, even if it goes against the dic-
tates of the clock. In this instance priority is given to
enabling the completion of essential tasks in an unhur-
ried manner and not proceeding until a prior step has
been ratified; the amount of time taken is considered
a good investment for future relationships. Values sur-
rounding time can be easily misconstrued in the clinical
setting. The limited time available to do each patient
justice can result in medical schedules that are time-
based rather than patient-based. Many patients, howev-
er, will be reluctant to engage in an encounter if it seems
they will be unable to complete follow through, and
may simply opt for a face-saving superficial encounter
that falls short of an adequate history and bypasses the
substantial matter.

Diagnostic Confusion

Despite the acceptance of culture as an important ingre-
dient in both assessment and management, a failure
to appreciate the impact of culture on clinical reali-
ties has often led to misdiagnosis and gross misman-
agement among ethnic minority groups. Schizophrenia
has been over-diagnosed in African Americans and His-
panics living in the Unites States of America, especial-
ly among patients who meet the criteria for an affec-
tive disorder with psychotic features. Culture can also
impact on the way a disorder is subjectively experi-
enced. In some cultures depression might be experi-
enced as a type of brain disorder, in others as a loss
of body fluids such as semen, or as a possession by an
external force.
Culture-based idioms of distress lead people from dif-
ferent cultures to different sources of help. Many peo-
ple will seek medical advice, but others might rigor-
ously avoid asking for help especially if the problem is
perceived as a weakness or the result of some cultural
infringement. And rather than seeking medical advice,
help might be sought from an elder or community heal-
er with whom there is a sense of rapport based on cul-
tural alignment.
Many psychological assessment tools are culture bound
or culture loaded. Quite apart from administration, they
may not be sensitive enough to capture different cultur-
al norms, or alternatively might suggest a higher level
of distress than is actually experienced. Some people

are reluctant to talk openly about emotions or person-
al distress but are less shy about describing symptoms
on paper. In contrast, some respondents feel more or
less obliged to satisfy the interviewer by ensuring that
there are not too many questions left unanswered, or
answered negatively. For most of the commonly used
psychological assessment tools, standardization reflects
predominantly white middle-class samples for which
results may be inappropriately applied to other ethnici-
ties.
Translating tests is an important step in making psy-
chological tools accessible. Translation, provided it is
not literal, nor simply based on transliterations, can
communicate the intended concept with greater accu-
racy. Sometimes a back translation, into the sourced
version is useful to respondents who may not be flu-
ent in their customary language despite having retained
customary ideas. The ‘revised’ version is in a concep-
tual form which makes sense. To be most useful, how-
ever, translation of assessment questionnaire schedules
should also ensure that the format is consistent with cul-
tural norms.

Cross-References

� Cross-Cultural Communication
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Interest Groups

� Stakeholders

Interim Injunction

� Preliminary Injunction

Internal Medicine

Synonyms

Non-surgical diagnostics and therapy

Definition

Internal medicine is the branch and specialty of
medicine that is dedicated to the diagnosis and medi-
cal non-surgical treatment of adults, especially of their
internal organs. Physicians who specialize in internal
medicine are called internists. A significant part of
medical school and postgraduate training is focused
on the prevention, diagnosis, and treatment of diseases
of adults. There are numerous subspecialties of inter-
nal medicine like allergy and immunology, cardiolo-
gy (heart), endocrinology (hormone disorders), hema-
tology (blood disorders), infectious diseases, gastroen-
terology (diseases of the gut), nephrology (kidney dis-
eases), oncology (� cancer), pulmonology (lung disor-
ders), and rheumatology (arthritis and musculoskeletal
disorders).

Internal Motivation

� Intrinsic Motivation

Internal Review Board

� Ethics Committee, EC

International Chemical Control Toolkit

Definition

In 2004, a Global Implementation Strategy was estab-
lished under the auspices of the International Pro-

gramme on Chemical Safety (IPCS). This Global
Implementation Strategy aims to build and implement
an Occupational Risk Management Toolbox, contain-
ing toolkits to manage different workplace hazards. The
first such toolkit is the International Chemical Con-
trol Toolkit, which is available on the Internet through
the ILO SafeWork Website. The hazard information
employed by the Toolkit is either European Union (EU)
label Risk (R) phrases or the hazard statements of
the Globally Harmonized System for Classification and
Labeling (GHS). The target for global implementation
of the GHS is 2008.

International Classification of
Functioning, Disability and Health (ICF)

Definition

The ICF is a classification of health and health relat-
ed domains that describe body functions and struc-
tures, activities and participation. The domains are clas-
sified from body, individual and societal perspectives.
Since an individual’s functioning and disability occurs
in a context, the ICF also includes a list of environmen-
tal factors.

International Conference
of Harmonization ICH
Harmonized Tripartite Guideline

Definition

The International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceu-
ticals for Human Use (ICH) was a consultation exer-
cise undertaken by the regulatory authorities of Europe
(European Medicines Evaluation Agency [EMEA]), the
US (Food and Drug Agency [FDA]) and Japan (Min-
istry of Health and Welfare, Tokyo) and representatives
of the pharmaceutical industry, to discuss the require-
ments for drug evaluation and registration and to file
guidelines. The Tripartite Guidelines is a system of
guidelines that are legally binding in all three areas.
Due to the fact that these regions represent an over-
whelming share of the pharmaceutical world and that
many other countries use either home certificates (phar-
maceutical products that are registered in their country
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of manufacture do not need registration/authorization
after import) or accept documentation according to the
Tripartite Guidelines for their own registration process,
these Tripartite Guidelines are close to a global legal
system. One of the Tripartite Guidelines is the guide-
line on � good clinical practice.

International Court of Justice

Synonyms

World court; ICJ

Definition

The International Court of Justice is the primary judi-
cial organ of the United Nations. It is located at the
Peace Palace in The Hague, Netherlands. Its main func-
tions are to settle legal disputes in accordance with
international law submitted to it by states and to give
advisory opinions on legal questions submitted to it by
duly authorized international organs and agencies. The
Court is made up of 15 judges voted by the United
Nations General Assembly and the Security Council for
nine-year terms of office.

International Decade of the World’s
Indigenous People

Definition

The United Nations General Assembly proclaimed
2005 to 2014, the Second International Decade of the
World’s � Indigenous Peoples. The main goal of the
new decade will be to strengthen international cooper-
ation around resolving the problems faced by indige-
nous people in areas such as culture, education, health,
human rights, the environment, and social and econom-
ic development.

International Ergonomics Association

Definition

The International Ergonomics Association (IEA) is the
federation of forty-two individual � ergonomics orga-
nizations from around the world. The IEA is governed

by a Council with representatives from the Federated
societies. The administration is performed by the Exec-
utive Committee that comprises the elected Officers and
Chairs of the Standing Committees.

International Health Regulations

Definition

The International Health Regulations (IHR) are an
international legal instrument which is legally bind-
ing on all WHO Member States who have not reject-
ed them and on all Non-Member States of the WHO
that have agreed to be bound by them. The purpose of
the IHR, adopted in 1969, is to ensure maximum secu-
rity against the international spread of diseases with
a minimum interference with world traffic. The orig-
inal IHR (1969) only applied to three infectious dis-
eases: cholera, plague, and yellow fever. Because of
their narrow scope of application, among other reasons,
the IHR (1969) were revised by the WHO Member
States. In May 2005, the World Health Assembly adopt-
ed the revised IHR (2005). The purpose and scope of
the IHR (2005) are to prevent, protect against, control,
and provide a public health response to the international
spread of disease in ways that are commensurate with
and restricted to public health risks, and which avoid
unnecessary interference with international traffic and
trade. The IHR (2005) also establish a single code of
procedures and practices for routine public health mea-
sures at international airports, ports, and some ground
crossings.

International Health Services

BRANKO JAKOVLJEVIĆ

Institute of Hygiene and Medical Ecology, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia
bra@beotel.yu

Definition

The international health service is a system of health
institutions that provide health services to people liv-
ing in different regions, continents, or around the world.
The essential function of the international health service
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is to produce international public goods that transcend
the borders of any given nation.

Basic Characteristics

Challenges of Globalization

� Globalization is the process of increasing economic,
political, and social interdependence, and global inte-
gration, which occurs as capital, traded goods, peo-
ple, concepts, images, ideas, and values diffuse across
national boundaries (Taylor 2002).
Globalization has eroded national borders, making
countries increasingly dependent on international trade.
Even in the field of health, we are witnessing the world-
wide distribution of both infective and non-communica-
ble diseases, so that countries are facing similar health
problems. Furthermore, global environmental threats
pose a challenge to human health; e. g. ozone layer
depletion has led to an increase in the incidence of skin
cancer; and land degradation, air and water pollution,
and the greenhouse effect are indirectly affecting health
through various environmental alterations. Among the
most powerful global forces are liberalization of trade,
especially of harmful legal products such as tobacco,
which has resulted in an increase in tobacco-related
deaths worldwide; international transfer of illegal drugs
(heroin, cocaine); and diffusion of medical technolo-
gies (which may have adverse health effects). Finally,
numerous health problems occur as a consequence of
population migrations, either due to war, environmental
crisis, or economic collapse, and the increasing num-
ber of people traveling internationally every year con-
tributes to the international spread of various diseases
(Frenk et al. 1997).
As a consequence of globalization, governments of
both developed and developing countries are turning
to international cooperation to attain national public
health objectives and improve the health status of their
populations. The implementation of international laws
can provide a legal foundation for international health
commitments, financial and technical assistance, infor-
mation exchange, scientific research, and surveillance
worldwide ( � global health policy).

Global Trade in Health Services

� Global trade in health services is the union of sev-
eral global processes occurring in globalization that

impact on health services (UNCTAD 1997; Chanda
2001; European Commission 2001). Global trade in
health services is manifested in several ways.
First, it is reflected in the growing cross-border delivery
of health services, both via traditional mail channels,
and by electronic services or � telehealth. The main
idea of � telemedicine was to provide health care to
remote populations and to improve the quality of diag-
nosis and treatment, but the lack of supporting technol-
ogy and infrastructure at present makes it ineffective in
many developing countries.
Another global phenomenon is movement of personnel
and consumers from one country to another. � Con-
sumers are moving to the countries that provide the
best, safest, or cheapest service for diagnosis and treat-
ment. Health care providers are moving around the
world, seeking the best education, employment, or
career opportunities. This global trade of people, ser-
vices, and foreign investments has induced the estab-
lishment of many collaborative arrangements in health
care – hospitals, clinics, and diagnostic and treat-
ment centers, which can provide expensive and spe-
cialized medical services. Theoretically, this kind of
trade should have improved health systems, but it might
result in the development of a dual market, consist-
ing of expensive health centers providing higher-qual-
ity health services to wealthy nationals and foreign-
ers, and much lower quality, resource-constrained cen-
ters providing health services to the poor. The impli-
cations of global movement of health care providers
can be both positive and negative. On one hand, tran-
sient mobility of health care providers certainly pro-
motes exchange of knowledge among professionals,
and upgrades skills and standards in the country of
interest. However, a permanent outflow of health care
providers presents a significant loss for the source coun-
try, both in the loss of highly trained personnel and loss
of the public resources invested in their training (Chan-
da 2001).
Nevertheless, globalization is not to blame for all of
these problems. It is the poor infrastructure, low stan-
dards, poor employment opportunities, loose health
system, and low-quality health services in the source
countries that cause global movement of consumers
and health care providers. It is equally clear that, for
many countries, some components of globalization,
such as trade liberalization and technology transfer,
could increase efficiency, welfare, and health. In gen-
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eral, a gradual and selective investment in human and
physical resources in the health sector, implementation
of health policies, and strengthening of health systems
is a highly preferable path of globalization of develop-
ing countries (Cornia 2001).
Just as national � health systems are facing reforms in
the light of globalization, the world health system must
reinvent itself to meet the challenges of the future. The
essential function of international health services is to
produce international public goods that transcend the
borders of any given nation. Those functions, referring
to prevention, diagnosis, and treatment of diseases of
global importance, are listed in the Health information
section (� health information).

History of International Organizations

The first efforts to establish international health coop-
eration date from the mid-19th century, and the First
International Sanitary Conference held in Paris in 1851.
It was the first international convention organized in
Europe to deal with the arrival and spread of pestilent
diseases, particularly cholera, which was epidemic at
that time. In 1902, the International Sanitary Bureau
was established. This was the predecessor of the cur-
rent Pan American Health Organization, an agency of
the League of Nations, which was founded in Geneva
in 1919. In 1945, three physicians, Drs. Szeming Sze
of China, Karl Evang of Norway, and Geraldo de Paula
Souza of Brazil, proposed the formulation of a single
health organization that would address the health needs
of the world’s people. Their joint declaration to estab-
lish an international health organization was approved
when the constitution of the World Health Organiza-
tion (WHO) was adopted in 1946. April 7th 1948 was
the date of implementation of the constitutional act of
the WHO and has been celebrated as World Health Day
ever since.

International Health Services Today

The WHO, through its six autonomous Regional
Offices, is the leader in defining health goals in various
regions of the world. In 1980, the Regional Office for
Europe adopted a long-term European strategy “Health
for All”, which was expanded in 1998 into the poli-
cy named “Health21 – health for all in the 21st cen-
tury” (WHO 1998). The two main aims of this policy –
health promotion and protection, and reduction of dis-

eases – are to be fulfilled through twenty-one targets
for health. Some of these targets are focused on health
systems, their gradual orientation towards better health
gain, equity and cost-effectiveness, and the implemen-
tation of new policies and strategies based on the health
for all principles. � Equity, � equality and solidarity
in health development between and within countries
are also supported. Other targets are more individu-
al and oriented toward strengthening health through-
out the life cycle; improving the physical, economic,
social and cultural environment; and reducing diseases
and injuries.
The WHO is dedicated to many international health
programs:
• Global Strategy on Diet, Physical Activity and

Health, which was developed and adopted in the
2004 World Health Assembly – it was recognized
that a few largely preventable risk factors account
for most of the world’s disease burden. This strategy
intends to provide significant change in diet habits
and physical activity levels worldwide.

• Diabetes Action Now is a joint program of the WHO
and the International Diabetes Federation. The over-
all goal is to raise awareness about diabetes and
its complications, particularly in low- and middle-
income countries, and to stimulate effective mea-
sures for the surveillance, prevention, and control of
diabetes.

• The WHO Mental Health Policy Project is a compre-
hensive strategy to improve the mental health of the
population using existing resources to achieve maxi-
mal benefits, to provide effective services to those in
need, and to assist reintegration of people with men-
tal disorders into community life.

• The Countrywide Integrated Noncommunicable Dis-
eases Intervention (CINDI) program was established
in the European Region. It presently includes 27 par-
ticipant countries. It was developed with the aim of
reducing modifiable risk factors, such as smoking
and high blood pressure, by integrating health pro-
motion and disease prevention.

• The Global School Health Initiative was established
to increase the number of schools that can truly
be called “Health-Promoting Schools”. The aim is
to mobilize and strengthen health promotion and
education activities at the local, national, region-
al, and global levels. The Initiative is designed
to improve the health of students, school person-
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nel, families, and other members of the community
through schools.

• The Healthy Cities Project was developed to sup-
port the solving of local problems in various com-
munities. Whether the primary reason people con-
vene involves children, environmental concerns,
homelessness, safety, education, or other issues, the
approach is to establish a collaboration among cit-
izens and people from business, the government,
and other sectors of society who recognize that their
interconnection can be used to impact on the well-
being of the entire community.

Critiques on the Work
of International Health Organizations

Analysts criticize international health agencies for
their bureaucracy, lack of coordination, and waste
of resources, often leading to increased inequities
and inequalities in health care (� inequity in health,
� inequality in health) for the world’s most vulnerable
populations, instead of improving health. Furthermore,
international health agencies are said to be neglecting
the new global health challenges, not only new emerg-
ing diseases and health risks, but also issues regarding
the development of new medical technologies, interven-
tions and research, the design and implementation of
information systems, the status and reforms of nation-
al health systems, consumers’ health protection, etc.
(Antezana 1997; Frenk 1997).
Given the rising trends in globalization, it is inevitable
that a question on equity in access to health services
occurs. It is often true that cost-effective public health
interventions do not reach the populations who need
them. International agencies are constantly putting new
conditions on governance, making their support depen-
dent on implementation of patents, legislation, sanitary
and veterinary norms, social clauses, etc.
Another critical failing in the work of international
agencies is the implementation of health interventions
in a way that is inadequate or unsuitable according to
the epidemiological profile of the population. Due to the
short-term funding of public health programs and rapid
staff turnover in governments, donors and international
agencies, and technical assistance groups, health inter-
ventions often have low coverage and do not contribute
to the building of sustainable health systems (Victora et
al. 2004).

Role of International Health Organizations
in the 21st Century

Bearing all this in mind, the proposed role of the WHO
in the 21st century is to (Antezana 1997):
• Be the world’s health conscience: be an advocate

for health, advance global health equity, and identify
policies and practices that are beneficial or harmful
for health,

• Provide leadership to a global alliance for health,
• Provide technical cooperation, with special attention

being given to the poorest countries and communi-
ties,

• Establish global ethical and scientific norms and
standards,

• Perform global surveillance and establish early
warning systems for transnational threats to health,

• Initialize, undertake, and control global eradication,
elimination, or control of selected diseases,

• Promote innovation in science and technology for
health,

• Mobilize and be an advocate for resources for the
poorest countries and communities.

European Community and Health Care

The activities of the European Community include
a contribution to the attainment of a high level of health
protection. The right to “Health Care” is described in
the “Charter of Fundamental Rights of the European
Union”, agreed in Nice in 2000. This Right is defined as
“Everyone has the right of access to preventive health
care and the right to benefit from medical treatment
under the conditions established by national laws and
practices”. The EU Committee on Health is very much
concerned with the health systems of Member States,
especially the flow of services, financing, quality of
services, and education and training of professionals.
Another important issue, yet not thoroughly developed,
regulated, and implemented is cross-border health care.
The � EU Legislation and the Delivery of Services to
Patients coordinates and regulates the delivery of health
services between Member States (European Commis-
sion 2001).

Conclusion

Globalization, environmental changes, economic devel-
opment, population explosion, urbanization, and
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changes in health care systems have increased the
need for international health services. Some develop-
ing health systems are unable to provide even basic
health services and they would certainly benefit from
preventive health, public health care, and education as
a means of addressing current health threats. In such
cases, international health organizations play an impor-
tant role in supporting governments, national health
systems, communities, and individuals in promoting
health and preventing disease, or providing education-
al, technical, or organizational assistance in diagnostics,
treatment, and rehabilitation of diseases.

Cross-References

� Consumer
� Equality
� Equity
� EU Legislation and the Delivery of Services to

Patients
� Global Health Policy
� Globalization
� Global Trade in Health Services
� Health Information
� Health Systems
� Inequality in Health
� Inequity in Health
� Telehealth
� Telemedicine
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International Programme
on Chemical Safety

Definition

The International Programme on Chemical Safety
(IPCS), established in 1980, is a joint program of
three Cooperating Organizations – ILO, UNEP and the
WHO – who implement activities related to chemical
safety. The WHO is the Executing Agency of the IPCS,
whose main roles are to establish the scientific basis for
safe use of chemicals, and to strengthen national capa-
bilities and capacities for chemical safety.

International Red Cross
and Red Crescent Movement

Synonyms

Red cross

Definition

The International Red Cross and Red Crescent Move-
ment is the world’s largest international network whose
stated principles are based on the concepts of humani-
ty, impartiality, neutrality, independence, voluntary ser-
vice, unity, and universality. The movement consists of
the Geneva-based International Committee of the Red
Cross, the International Federation of Red Cross and
Red Crescent Societies, and numerous national soci-
eties. Currently, it is present and active in almost every
country to protect human life and health, to ensure
respect for the individual, and to prevent and allevi-
ate human suffering without any discrimination based
on nationality, race, religious beliefs, class or political
opinions. The commonly used term “International Red
Cross” is actually a misnomer because no official orga-
nization bearing that name exists.
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International Research

Definition

The word “international” is used when a research
project involves various countries. It is a very impor-
tant factor for regulating a research protocol especially
if one or more of the involved countries are of different
cultures or socio-economic levels, which could lead to
exploitation.

Internet

Definition

The Internet is technically a network of computer net-
works, or a set of protocols enabling connection and
communication between computers.

Interpersonal

� Human Relations

Interpersonal Relations

� Social Relations

Intersectoral Cooperation

Synonyms

Multisectoral cooperation

Definition

Intersectorial cooperation is a recognized relationship
between part or parts of different sectors of society that
have been formed to take action on an issue to achieve
health outcomes, or intermediate health outcomes, in
a way which is more effective, efficient or sustain-
able than might be achieved by the health sector act-
ing alone. Intersectoral action for health is seen as cen-
tral aim for the achievement of greater equity in health,
especially where progress depends upon decisions and
actions in other sectors, such as agriculture, education,
and finance. A major goal in intersectoral action is to

achieve greater awareness of the health consequences
of policy decisions and organizational practice in dif-
ferent sectors, and through this, movement in the direc-
tion of healthy public policy and practice. Increasingly
intersectoral collaboration is understood as cooperation
between different sectors of society such as the public
sector, civil society and the private sector.

Interval Estimation

� Confidence Intervals

Intervention Concepts in Prevention

JULIKA LOSS

Institute for Health Care Sciences and Management in
Medicine, University of Bayreuth, Bayreuth, Germany
julika.loss@uni-bayreuth.de

Synonyms

Program planning

Definition

An intervention is an intended, planned, and targeted
operation in a system or process which aims at remov-
ing or preventing an undesirable phenomenon. In the
context of health promotion and prevention, an inter-
vention is a planned and systematically implemented
activity taking place in current social structures, which
aims at changing knowledge, attitude or behavior of
a person, an organization, or a population. For this goal,
an intervention can also target determinants of health
behavior, e. g. the physical environment and political
context. Usually, an intervention is part of a study and
thus subject to evaluation (� evaluation, models) and
assessment.
An intervention concept is a scheme for the different
elements and activities that are required to achieve the
intended outcome of a program. A concept is usual-
ly developed in the beginning of a health promotion
and prevention activity, and it maps out detailed steps
that have to be taken to design, implement and evaluate
a prevention program. A concept usually encompasses
the whole program cycle: analysis, strategy, implemen-
tation, evaluation, and sustainability.
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Basic Characteristics

Background: Need for Procedural Concepts

The past three decades have seen a rapid growth in
the quantity and range of preventive interventions. It
became soon clear, however, that poorly defined and
resourced programs had only modest impact, or led to
social benefits which were hard to measure. In addi-
tion, with the expansion of innovative approaches, the
skills and experience to translate program objectives
into practice have not always kept up with the rapid
changes. Over the past few years, increasing attention
has thus been given to the question of how an interven-
tion can be planned and managed, not only to ensure
that programs are established on a secure footing, but
also that they should meet measurable objectives and
be sustainable over time.

Frameworks and Models for Intervention Concepts

As a consequence, several frameworks for a system-
atic planning process in prevention and health promo-
tion have been developed since the 1980s. These frame-
works offer guidance for designing intervention con-
cepts, but it has to be kept in mind that there is no
“one size fits all” concept for preventive interventions.
The models for intervention concepts are procedural
resources that map the path from the recognition of
a need or problem to the identification of a solution.
They are designed to enhance quality management of
health promotion and prevention programs, but cannot
provide solutions.

PRECEDE-PROCEED Model One of the most
popular concepts is the PRECEDE-PROCEED frame-
work, which has been proposed by Green and Kreuter
in the early 1980s. The PRECEDE framework (refer-
ring to predisposing, reinforcing and enabling con-
structs in educational diagnosis and evaluation) is
a framework for the process of systematic develop-
ment and evaluation of health education programs. In
this model, appropriate health education is considered
to be the intervention (treatment) for a properly diag-
nosed problem in a � target group, or target popula-
tion. This model is founded in the social/behavioral
sciences, epidemiology, administration and education.
As such, it recognizes that health and health behav-
iors have multiple causations which must be evaluated
in order to assure appropriate intervention. The PRE-

CEDE model was subsequently expanded to become
the framework to capture environmental factors influ-
encing health, thus becoming a health promotion frame-
work (PROCEED referring to policy, regularly and
organizational constructs for educational and environ-
mental development). This comprehensive framework
has been used for the conceptualization of count-
less programs in numerous countries, forcing program
designers to thoughtfully consider a wide range of indi-
vidual and environmental determinants of health behav-
ior and disease.

Social Marketing The concept of social marketing
has evolved from the commercial sector; it is espe-
cially appropriate for � mass media campaigns. Intro-
duced by Kotler and Zaltman in 1971, this concept
combines traditional approaches to social change with
commercial marketing and advertising techniques in
order to promote socially beneficial behavior change.
The systematic planning process of social marketing
makes use of methods from the commercial sector: set-
ting measurable objectives; doing continual � market
research focusing attitudes, motives and behavioral pat-
terns of the target group; combining strategic key proce-
dures; developing products and services that correspond
to genuine needs; creating demand for them through
advertising; perpetually evaluating all procedures. In
Anglo-Saxon countries, the social marketing concept
has received widespread adoption and is subject to con-
troversial scientific discussions.

Other Models Since the publication of the PRE-
CEDE-PROCEED model, the health promotion and
prevention area has recognized the importance of care-
ful theory-based intervention planning. Similar plan-
ning frameworks have been developed. With a special
focus on community-based interventions, the Ameri-
can Centers for Disease Control and Prevention (CDC)
introduced The Planned Approach To Community
Health (PATCH) in the mid-1980s, which is a pro-
cess that involves and enables members of a � com-
munity to plan, implement, and evaluate health pro-
motion and disease prevention programs. The PATCH
process helps a community establish a health promo-
tion team, collect and use local data, set health prior-
ities, and design and evaluate interventions. In 1998,
Bartholomew et al. described a process for developing
theory- and evidence-based health education programs
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that they call “Intervention mapping”. Another example
is the “Generalized Model”, a very straightforward and
systematic concept that has been proposed by McKen-
zie and Smeltzer (2001) for program planning in health
education.

Steps in Planning Prevention Interventions

Despite different underlying philosophies, there are
some core elements that can be found in almost every
prevention program concept. The process of an inter-
vention development is usually composed of a series of
steps, which are labeled differently in different frame-
works, but comprise similar characteristics:
1. background analysis and needs assessment
2. priority setting, development of goals and objectives
3. development of action plan, strategies and materials
4. evaluation (� evaluation, models) of processes and

results

Background Analysis and Needs Assessment Most
conceptualization models begin by identifying peoples’
quality of life concerns, their health problems, and the
behavioral and environmental factors that cause the
health problem. This requires program planners to con-
duct consultations and to collect comprehensive data
on vital statistics including � disability, � prevalence,
� morbidity and � mortality, on environmental factors
such as climate, workplace, the adequacy of health care
facilities, etc. In addition, the focus of this phase is to
acknowledge the unique characteristics of the popula-
tion to be served, inherent opportunities and challenges,
to assess the capacity, including budgets and poten-
tial partners, and to identify preliminary areas of focus.
This initial groundwork provides contextual informa-
tion and a foundation for future planning activity. It
generally narrows the scope of activity on a single or
limited number of priorities and delimits the scope of
activity to appropriate audience segments.

Development of Goals and Objectives The defini-
tion of the overall program goal and specific program
objectives is a hallmark of health education planning
processes. Using the scientific analysis of health prob-
lems and problem causing factors, the planners should
now be able to identify health problems that are seri-
ous and/or prevalent enough to justify spending time,
money and other resources, to establish priorities, and

to pinpoint the factors that are amenable to intervention.
In this phase, the time-frame of the goal as well as the
target-group should be defined as well. The key com-
ponents to good objectives have been described with
the term SMART: specific, measurable, attainable, rel-
evant, and time-bound. It is crucial to ensure that the
goals and objectives are realistic and achievable.

Development of Appropriate Interventions After
the development of program goals and objectives, every
model addresses the development of the action plan. It
is the selection of theory-based intervention methods
and practical strategies to change (determinants of)
health-related behavior and the production of the
program components. This includes the methods of
communication for reaching the target group, the mes-
sage and material development, and the strategy forma-
tion. The strategies have to be organized into a sequence
of tasks. This phase also focuses on clarifying roles and
responsibilities, allocating resources and constructing
a time frame.

Development of Evaluation Plan Tracking and
assessment are common characteristics of every con-
cept framework. Whereas the process evaluation is used
to monitor the entire intervention process and examines
whether the intervention or components of the inter-
vention should be refined or modified, the impact or
outcome evaluation measures the program effectiveness
by assessing whether the intervention is achieving its
objectives. It is important to clarify the purpose of the
evaluation, select its scale and scope, determine the
methodology and organize how the evaluation will be
conducted.

Conclusion

Planning skills belong to the essential responsibilities
of practitioners working in prevention and health edu-
cation. Different procedural frameworks that guide the
conceptualization of an intervention are available by
now. If used effectively, these models force program
designers to critically review experience and existing
evidence about health promotion problems, and to care-
fully consider designing comprehensive programs that
attempt to intervene on factors that are both important
and changeable. Although the application of some of
the models can be challenging, it encourages, never-
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theless, thoughtful planning and contributes to quality
management in prevention and health promotion.

Cross-References

� Community
� Disability
� Evaluation, Models
� Market Research
� Mass Media
� Morbidity
� Mortality
� Prevalence
� Target Group
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Definition

A strategy is a long term plan of action designed
to achieve a particular goal. Originally confined to
a military context (strategos: Greek “commander”), the
term is increasingly used in public health. In health pro-
motion and prevention activities, strategies are a set of
decisions and actions that determine the long-run per-
formance of an intervention. An intervention strategy
is usually an umbrella plan encompassing a number of
smaller plans and elements targeted at a defined popu-
lation in order to prevent a specific health problem.

Basic Characteristics

Steps of an Intervention Strategy

An intervention’s strategy aims to reach a � target
group in order to initiate and effect changes in their
ideas and preventive behavior. Most strategies depend
on a three-step process: analyzing the current situation,
defining goals and/or objectives, and mapping a possi-
ble route to these objectives.
The starting point of the strategy development is thor-
oughly analyzing the psycho-social and demographic
factors that determine the behavior of the target audi-
ence through market research. For preventive interven-
tions, it is crucial to assess which factors determine
health behavior, and to identify how people can be
assisted in changing their behavior.
The strategy chosen for a campaign must correspond
to the target group’s special needs and preferences and
also be compatible with its cultural and religious tradi-
tions. In addition, the strategy needs to be appropriate
for the intervention’s resources, environmental circum-
stances, and core objectives.
Strategies to influence health behavior, e. g. in terms of
smoking, encompass a wide range from communication
activities, aimed at the individual, to political interven-
tions, aimed at the physical or legal context of the health
problem (Table 1).

Communication Strategies

As � health literacy is a necessary condition for preven-
tive behavior, health education and information form
an essential part of almost any preventive intervention.
Communication of health related facts and promotion
of the intended preventive behavior are thus important
strategic aspects of an intervention. Interventions can
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http://en.wikipedia.org/wiki/Objective_%28goal%29
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Intervention Strategies in Prevention, Table 1 Strategies to influence (determinants of) preventive behavior

Strategy Example

Communication:

• Health education, information, counseling – mass media educative campaign on the prevention of tobacco use

• Motivation, attitudes – mass media campaign using emotional appeals (e. g. drastically presenting perils or
benefits of a behavior) and connecting image factors with a behavior

Political Interventions:

• Supporting Measures

– Changing the environment and context – extending smoke-free areas in a community
– removing vending machines for cigarettes

– Incentives – Increasing taxes for tobacco
– reducing insurance premiums for utilizing preventive services, e. g. joining quit programs

• Restrictive policy – ban on tobacco advertising
– smoking bans in public places

use different strategies to reach and communicate with
the target group. Two main aspects that have to be con-
sidered for communication strategies are 1, the choice
of communication channels, and 2, the message.

Distribution Channels: Mass Media Campaigns and
Interpersonal Communication � Mass media are
undoubtedly the most important “vehicles” for creat-
ing awareness of health problems and their preven-
tion, although their effectiveness varies greatly. Televi-
sion, cinema, and radio (with due attention to the right
broadcasting time) as well as magazines, newspapers,
posters, brochures, leaflets, and other print media can
be effective, depending on the target group. As a rule,
the communication channels selected should be ones
the target audience comes into contact with on a reg-
ular basis as well as perceives as being credible. Since
the impact of mass media is only fleeting, however, the
message has to be periodically repeated for a sustained
effect. It is also essential to change the “advertising”
campaign from time to time.
Notwithstanding the great importance and obvious suc-
cess of mass media in preventive campaigns, interper-
sonal contacts and the services associated with them
remain indispensable. Mass media can arouse interest,
but personal consultation, motivation by promoters, or
a doctor’s concern can make all the difference between
merely knowing about a preventive behavior, having
a positive attitude toward it, and actually adopting the
new behavior. With the special target group of chil-
dren and adolescents, interactive measures have proven

particularly effective, e. g. facilitated exhibitions offer-
ing quiz and discussion elements, group counselings or
working with peer educators (� peer education).
It is advisable to combine both mass media and per-
sonal communication in the intervention strategy, as it
was, for example, successfully realized in the German
AIDS awareness campaign “Gib AIDS keine Chance”
(“Don’t give AIDS a chance”).

Promoting the Healthy Behavior: The Message
Promoting preventive behavior, e. g. to quit smoking
or to utilize cancer � screening tests, is challenging.
Although the offered behavior undoubtedly has a basic
benefit (reduction of health risks in the long run), it is
mostly one difficult to impart, as the behavior is usually
associated with inconvenience and expenditures. Fac-
tors typically involved are the time lost or spent (e. g.
in traveling and waiting for screening tests or courses),
together with perceived barriers to adoption – be they
psychological, social, or physical (fear of side effects
or of missing an enjoyable habit). Connecting the pre-
ventive behavior with additional benefits and symbol-
ic goods is crucial for promoting the behavior, e. g. by
emphasizing the fun and better body feeling of doing
sports, the opportunities that a long life offers etc.
Whether subconscious and conscious fears and con-
cerns can be dispelled and the target individuals can be
persuaded of the advantages they may expect mainly
depends on the clarity of the message, its sensitivity to
the � target group’s concerns and language, and cultur-
al considerations.
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Therefore, great importance is attached to the selection
of the message and the ways of communicating it to the
target group. When employing mass media campaigns,
it is important to decide whether the message should be
delivered in a neutral and informative way, or whether
certain emotions should come into play, e. g. humor
or fear. Working with shock motives or slogans, e. g.
showing severely ill patients suffering from lung cancer
or AIDS, can have a high emotional impact on target
individuals with high potential for changing behavior.
However, shocking methods are controversial, for they
have been shown to have effects to the contrary as well:
if the message is too terrifying and threatening, people
tend to suppress and negate its meaning. Using humor,
e. g. by showing funny spots on the use of condoms, can
normalize a formerly uncommon and socially unaccept-
ed behavior, but not everybody understands all kinds of
humor.
Another strategy, which is adopted from the commer-
cial marketing and increasingly used in prevention cam-
paigns, is celebrity testimonials: famous actors or sports
stars describe their experience with and benefits of
a preventive behavior. For example, numerous inter-
national soccer stars were involved in an EU non-
smoking campaign (“Feel free to say no”), and the
German Felix-Burda-Foundation for Colorectal Cancer
Research regularly launches a mass media campaign in
magazines and broadcast media where German celebri-
ties urge people to undergo screening for colorectal can-
cer. When using testimonials, the credibility of the cho-
sen personalities with regard to the target group has to
be considered.
It is indispensable that the message and the materials
used for communication are pre-tested with representa-
tives of the target group.

Capacity-Building and Management

Strategy implementation in preventive intervention
involves the allocation of sufficient resources (finan-
cial, personnel, time, technology support), and assign-
ing responsibility of specific tasks or processes to
specific individuals or groups. In health promotion
and prevention, the process of establishing a system’s
ability to perform or produce desired outcomes is
known as “capacity-building”. So in addition to map-
ping out strategies in order to reach the target group,
planners of an intervention also need to build the

necessary infrastructure and problem-solving capabil-
ities.
Especially community-based multi-faceted prevention
efforts depend on an organizational infrastructure
which incorporates partnerships, alliances, networks,
and � community-organizing, in order to facilitate pro-
cesses and to ensure sustainability. For example, if
a local public health agency plans to start a campaign
against drug abuse directed at young Russian immi-
grants, it is crucial to involve other people and organiza-
tions that are in contact with this target group. This can
be social workers, drug counselors, language schools,
orthodox churches, Russian youth clubs, etc. Further-
more, the program planners need to ensure that those
social workers and practitioners involved in the pro-
gram receive adequate teaching as to the background
of the problem, the psychosocial features (attitudes,
motivations, values, behavioral patterns) and needs of
the concerned adolescents, and special problem-solving
skills.
The strategy of an intervention also involves manag-
ing the process. This includes monitoring results, com-
paring to benchmarks and best practices, evaluating
(� evaluation, models) the � efficacy and efficiency of
the intervention, and making adjustments and modifica-
tions to the intervention elements as necessary.

Cross-References

� Community
� Efficacy
� Evaluation, Models
� Health Literacy
� Mass Media
� Peer Education
� Screening
� Target Group
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Intervention Studies

� Experimental Studies

Intestinal Infection with Cestodes

� Intestinal Tapeworms

Intestinal Parasite

Definition

Intestinal parasites are parasites that populate the gas-
tro-intestinal tract. In humans, they are often spread by
poor hygiene related to feces, contact with animals, or
poorly cooked food containing parasites. Parasites can
get into the intestine through the mouth from uncooked
or unwashed food, contaminated water, or hands, or by
skin contact with larva infected soil. People can also
become infected with intestinal parasites if they have
mouth contact with the genital or rectal area of a sexual
partner who is infected (e. g. oral sex). The most com-
mon groups of parasites are protozoans and parasitic
worms.

Intestinal Tapeworms

Synonyms

Taeniasis; Intestinal infection with cestodes

Definition

Cestodes consist of a head (scolex) with suckers (by
which it attaches to the intestine of the host), a kind of
neck and several segments, the proglottids. The proglot-
tids, which contain eggs, are expelled with the stool to
ensure the spread of the worm. Humans are the defi-
nite host for beef tapeworms (Taenia saginata, 6–10m
long), pork tapeworms (Taenia solium, 3–4m long) and
the nearly extinct broad fish tapeworms (Diphylloboth-
ium latum, up to 20m long); the corresponding animals
are the intermediate hosts. Cestodes are spread world-
wide. Infection is transmitted by the ingestion of meat
or sausages containing the larval stages of tapeworms.
In the gut the larvae develop to adult worms. Larvae of
the pork tapeworm can also reach other organs, caus-
ing cysticercosis. An infection with the broad fish tape-
worm is caused by the ingestion of fish that is infect-
ed with plerocercoids (larval stages). Symptoms of
taenisasis can be nausea, vomiting and malaise. More-
over, there can be a loss of weight despite of an ade-
quate food intake.

Intimate Partner Violence

Synonyms

Domestic violence; Family violence

Definition

Intimate partner violence (IPV) refers to sexual abuse,
physical aggression and/or psychological abuse by an
intimate partner. IPV includes harmful and potential-
ly harmful acts, sexual coercion or assaults, threats to
kill or to harm, restraint of normal activities or freedom
and denial of access to resources. IPV may also be con-
tinuous exposure to behaviors designed to control and
dominate.

Intoxication

Definition

Intoxication as the major acute impairment after heavy
use of psychoactive substances is characterised by
direct substance related effects: overreaching emotions,
reduced inhibitions and uncontrolled behaviour (e. g.
impaired balance).
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Intracranial Injury

� Traumatic Brain Injury

Intranet

Definition

An intranet is a form of computer network, based upon
� world wide web and � internet technologies, but
whose scope is limited to one organization. Contrary to
the Internet, access to an intranet is limited to defined
users or user groups. An intranet may be connected to
the Internet, so that there can be communication and
flow of information between it and other intranets.

Intrauterine Growth Retardation (IUGR)

Synonyms

Intrauterine growth restriction

Definition

Intrauterine growth retardation is the growth restriction
of a fetus resulting in a small for gestation age baby
whose birth weight is below the 10th percentile for that
gestation age. Depending on when during pregnancy
the growth restriction occurs, you can have asymmet-
rical or symmetrical growth restriction. Asymmetrical
growth restriction which is more common, is defined
as growth retardation that occurs in the 3rd trimester,
whereas symmetrical growth restriction results from
growth restriction in the 1st or 2nd trimester.

Intrauterine Mortality

Synonyms

Fetal mortality; Fetal death

Definition

Intrauterine mortality refers to death prior to birth at
any gestational age. Fetal deaths may be early (less than
20 weeks), intermediate (20 to 27 weeks), or late (more
than 27 weeks). The birth of a dead fetus or infant is
called stillbirth. The absence of breathing, heart beats,

pulsation of the umbilical cord and definite movements
of voluntary muscles are the signs of a stillbirth. Causes
of intrauterine mortality may be genetic defects, infec-
tion (e. g. measles), maternal diseases (e. g. diabetes),
dysfunction of the placenta, or other, unknown, causes.

Intrinsic Motivation

Synonyms

Internal motivation

Definition

The motivation or desire to do something based on the
enjoyment of the behavior itself rather than relying on
or requiring external reinforcement. It is evident when
people engage in an activity for its own sake, without
obvious external incentives (e. g. a hobby).

Inuits

Synonyms

Native Americans; Indigenous people of North Ameri-
ca Eskimo (United States)

Definition

Inuit are Indigenous people inhabiting the far north
regions of North America from northern Alaska to east-
ern Canada and Greenland.

Investigation

� Ethics, Aspects of Public Health Research

Investigational Protocol

Synonyms

Study protocol

Definition

The protocol is the set of rules by which a study is
conducted. It usually contains information about the
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objective, design, methodology, and organization of the
experimental study. The protocol is carefully designed
to safeguard the health of subjects in the study.

Cross-References

� Study Protocol

Investigator’s Brochure

Definition

The investigators brochure describes the characteris-
tics of the drugs or devices to be tested in a clini-
cal trial. It has to contain an executive summary for
quick reference, data concerning the physical, chemi-
cal, and pharmaceutical properties and formulation of
the product (e. g. chemical name, generic and trade
name when approved, all active ingredients, the investi-
gational products pharmacological class and its expect-
ed position within this class), the results of all relevant
nonclinical pharmacology and toxicology (e. g. single
dose, repeated dose, carcinogenicity, irritancy and sen-
sitization), reproductive toxicity, genotoxicity (muta-
genicity), pharmacokinetic, and investigational prod-
uct metabolism studies performed in-vitro or in ani-
mals, data concerning the investigated therapeutic and
the possible unfavorable and unintended effects of
the product, all previous established data concerning
effects in humans like pharmacokinetics and product
metabolism data, including metabolism and absorption,
plasma protein binding, distribution, and elimination,
bioavailability of the investigational product (abso-
lute, and/or relative) using a reference dosage form,
population subgroups (e. g. gender, age, and impaired
organ function like kidney and liver), interactions (e. g.
product–product interactions and effects of food), data
on safety and efficacy and dose response that were
obtained from preceding trials in humans (healthy vol-
unteers and/or patients) and if applicable data from mar-
keting experience.
Furthermore, the investigators brochure should contain
the rationale for performing research with the investi-
gational product, and the anticipated prophylactic, ther-
apeutic, or diagnostic indication as well as a general
risk–benefit evaluation of the product.

Involuntary Inhalation of Tobacco Smoke

� Passive Smoking

Involuntary Smoking

� Passive Smoking

Involvement

� Health Promotion Engagement
� Participation

IQWiG

Definition

In 2003, as part of Germany’s health system reform and
modernization, legislation called for the establishment
of a new national institute for German health care. The
“Institute for Quality and Efficiency in Health Care”
(IQWiG = Institut fuer Qualitaet und Wirtschaftlichkeit
im Gesundheitswesen) was established as a private
foundation by the Federal Joint Committee (G-BA),
which self-administers the health services in Germany.
The IQWiG is responsible for scientific evaluation of
the use, quality, and efficiency of health care ser-
vices and pharmaceuticals in Germany. Additional roles
include the evaluation of clinical practice guidelines,
making recommendations to disease management pro-
grams, and the publication of health information for
patients and consumers. As a professionally indepen-
dent scientific establishment, the Institute addresses
questions relating to the quality and efficiency of ser-
vices provided by statutory health insurance, and con-
sidering people’s age, gender and living conditions.

IRB

� Ethics Committee, EC
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Isolation in Clinical Medicine

Definition

In � hospital epidemiology, isolation refers to the
precautions that are taken in the hospital to prevent
the spread of infection from an infected or colonized
patient to susceptible persons. The CDC (� Centers
for Disease Control and Prevention) and the Hospital
Infection Control Practice Advisory Committee have
prepared a guideline for isolation precautions in hospi-
tals. This guideline contains two levels of precautions.
The first level is Standard Precautions, designed for the
care of all patients in hospitals regardless of their diag-
nosis or presumed infection status, because signs and
symptoms of infection are not always obvious. Isola-
tion practices include hand hygiene; the use of protec-
tive barriers such as masks, gowns and gloves; special
handling of contaminated articles; and patients’ place-
ment in a private room or other alternatives. The sec-
ond level (known as Transmission-Based Precautions),
is designed for individuals documented or suspected
to be infected or colonized with highly transmissible
or epidemiologically important pathogens. There are
three types of Transmission-Based Precautions: Air-
borne Precautions, Droplet Precautions, and Contact
Precautions. They may be combined for diseases that
have multiple routes of transmission.

Isolation of Persons to Prevent
Transmission of Diseases

� Quarantine

Isolation in Public Health

Definition

Isolation in the public health context refers to the sepa-
ration of individuals known to be affected by an � infec-
tious disease from the rest of the community.

Itch

� Infection with Sarcoptes Scabiei
� Scabies

Itching

Synonyms

Feeling of itchiness; Pruritus

Definition

Itching is an uncomfortable irritation of the skin, which
causes the desire to scratch. It arises by a stimulation
of free nerve endings, the transmission of the sensa-
tion to the brain shares common nerve pathways with
the sensation of pain. The primary chemical in itching
is histamine, which is released from mast cells. His-
tamine leads to a widening of the blood vessels with
an increase in their permeability. With the inflow of
fluids into the tissue free nerve endings are stimulated
causing the sensation of itching. To soothe itching anti-
histamines (histamine-H1-receptor antagonists) can be
used. They can be applied locally as ointments, creams
or gels or systemically (oral or parenteral administra-
tion). Antihistamines are divided in two generations.
The representatives of the first generation show addi-
tional sedating effects.

IUHPE

Definition

The international union for health promotion and edu-
cation (IUHPE) is an international non governmental
organization. Established for 50 years ago and locat-
ed in Saint-Denis Cedex, France. IUHPE is a lead-
ing global network working to promote health world-
wide and contribute to the achievement of equity in
health between and within countries. The network is
divided in regional offices that represent the organi-
zation all over the world. The mission of the Interna-
tional Union for Health Promotion and Education (the
IUHPE) is to promote global health and to contribute
to the achievement of X1equity in health between and
within countries of the world considering the principles
of the Ottawa Charter. The IUHPE is in close coop-
eration with � WHO, UNESCO, UNICEF, and other
major inter-governmental and non governmental orga-
nizations to influence and facilitate the development of
health promotion strategies and projects all over the
world.

http://www.answers.com/topic/infection_control
http://www.answers.com/topic/infection_control
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Japan Encephalitis

Synonyms

Japanese encephalitis

Definition

Japan encephalitis is a virus infection transmitted by
a mosquito, which is primarily found in Eastern and
Southeast Asia. Following an incubation period of 4–
14 days fever, severe headache, stomach ache, nausea
and vomiting occur. Further symptoms are confusion
and agitation. The disease can progress to a serious
infection of the brain with motor or cranial nerve pare-
sis, movement disorders and seizures. Reconvalescence
can take several months, major neurologic sequelae can
remain. For prophylaxis travelers into endemic regions
should receive an active immunization. The vaccine is
given on the days 0, 7 and 30.

Cross-References

� Acute Life-Threatening Infections

Jarisch-Herxheimer Reaction

Synonyms

Herxheimer reaction

Definition

A Jarisch–Herxheimer reaction can appear a short time
after the onset of antibiotic therapy. Due to a massive
destruction of pathogens, toxins are set free. These tox-
ins cause a release of substances which support the
inflammatory reaction (so-called mediators of inflam-
mation). A Jarisch–Herxheimer reaction is character-

ized by flu-like symptoms, as fever, shivering fits,
aching muscles and arthritic pain. It can be prevented
or at least moderated by the administration of steroidsm
(prednisolone) prior to the onset of antibiotic therapy.

Jawbone

Definition

The jawbone is the bone of the jaw, which comprises an
upper jaw and a lower jaw. The lower jaw is the mobile
component. It articulates at its posterior processes with
the temporal bones of the skull on either side, called
the mandibular/jaw joint. The upper jaw is more or less
fixed with the skull. Jaws accommodate teeth.

Jaw Joint

� Jawbone

Jigger

� Chiggers (Burrowing Fleas)

Job-Related Stress

Synonyms

Job stress; Work stress; Workplace stress; Stress at
work

Definition

Job-related stress can be considered to be a disturbed
relationship between the worker and his or her � work-
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ing environment. It is a state characterized by high lev-
els of arousal and distress and often by feelings of not
coping. The experience of job-related stress is treated
as essentially emotional in nature.
It originates, at least in part, with exposure to environ-
mental agents that are generally referred to as “work-
related stressors”. Exposure to work-related stres-
sors contributes to acute psychological, physiological,
and/or behavioral changes. If these changes are persis-
tent or recurrent, the onset of symptoms and subsequent
(stress-related) illness may occur. The causes of job-
related stress may also originate in factors intrinsic to
the work content (workload, pace of work, design of
work) and work context (role ambiguity, relationships
with others, non-supportive organizational climate at
workplace). Individual factors, such as personality and
coping, as well as non-work factors (family demands
and non-work-related social support), play a role as
moderators of the relationship between job stressors
and acute and chronic stress reactions. Current theories
and models of job-related stress (the demand-control
model – DC model; the effort-reward imbalance mod-
el – ERI model; the transactional model – TA model)
are distinguished by major theoretical differences.

Job Stress

� Job-Related Stress

Job Task

Synonyms

Workplace conditions; Working environment

Definition

The term job task refers to working conditions, machin-
ery, tools, layout, factory premises, or working climate
that covers the � workplace environment. It can also
be workers’ physical, social and mental workload; the
psychosocial and organizational context of tasks (of the
job) under which the work has to be performed or which
influence the work (or job tasks); or the � working envi-
ronment.

Job Task Environment

Synonyms

Working conditions; Working environment

Definition

The working environment includes the surroundings,
conditions and influences at work and � workplace that
affect an employee. In occupational health it refers to
physical (physical, biological, chemical and ergonomic
factors at work) and psychosocial work environments
(work organization, inter-individual relationships at
work, work culture, job security, etc.). The working
environment may be considered as a part of a general
environment, and there is an obvious inter-relationship
between the working environment and the general envi-
ronment. The identification of the working environment
is essential if occupational health preventive actions are
to change the working environment and prevent harm
or promote benefit.

Cross-References

� Job Task
� Working Conditions

Judaism

Definition

The Jewish lifestyle revolves around religion in all
aspects of daily life, in society, culture, and religion, its
history and tradition. This includes the belief that Israel
is the Promised Land.

Judgment

� Measurement
� Measurement: Accuracy and Precision, Reliability

and Validity

Justice

Definition

Justice, in the public health context, means distributing
benefits, risks and costs fairly among all members of
a community.
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Kala-Azar

� Visceral Leishmaniasis

Kanaka Maoli (Hawaii)

� Indigenous Health – Australooceaninan

Kaplan-Meier Curve

� Kaplan-Meier Survival Plot

Kaplan-Meier Method

Definition

A distinguishing feature of survival data is the
inevitable presence of incomplete observations. In these
situations, each patient has a different length of follow-
up. It is difficult to assign meaning to the term “pro-
portion surviving” without specifying a fixed period
of observation common to all patients. The Kaplan-
Meier method can estimate the probability of surviving
when patients have different lengths of follow-up. In
the Kaplan-Meier method, the percentage of survivors
at each death time is recalculated.
The chance of surviving one year is therefore

S365 = C1 × C2 × C3 × . . . × C364 × C365 .

C1 is the chance of surviving the first day,
C2 is the chance of surviving the second day having
already survived day one,
C3 is the chance of surviving the third day having
already survived days one and two, . . .

C364 is the chance of surviving day 364 having already
survived days one to 363, and
C365 is the chance of surviving day 365 having already
survived days one to 364.

Kaplan-Meier Survival Plot

Synonyms

Kaplan-Meier curve; Time-to-event curve; Survival
curve

Definition

Time-to-event analysis is a potentially powerful and
informative method of analysis. In this analysis, clin-
ical trials commonly record the length of time from
study entry to disease endpoint for a treatment group
and a control group. These data are commonly depicted
by a Kaplan-Meier survival plot, from which the medi-
an and the mean can be derived. In Kaplan-Meier sur-
vival plot, the percentage of survivors is recalculated at
each death time so that the curve takes on a character-
istic appearance of horizontal and vertical lines when
plotted.

Kappa Coefficient

Synonyms

Kappa statistics

Definition

Kappa coefficient is a measure of � agreement between
raters or measurement procedures for categorical data,
such as diagnosis. This measure indicates the propor-
tion of agreement that remains after correction for
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agreement expected by chance. Kappa coefficient val-
ue less than 0.4 can be considered as poor, from 0.4
to 0.75 fair to good, and over 0.75 excellent agreement.
A kappa coefficient of zero indicates agreement only by
chance. Values of 1.0 and –1.0 indicate perfect agree-
ment and perfect disagreement, respectively.

Kappa Statistics

� Kappa Coefficient

Katayama Fever

Synonyms

Systemic schistomoniasis; Systemic bilharziasis

Definition

Katayama fever appears when schistosomas release
their eggs for the first time. According to the worm
species this can be between two weeks and two months
after the infection. Katayama fever is characterized by
shivering fits, fever, cough and headache. Furthermore,
there can be swellings of the lymph nodes and an
enlargement of the liver and spleen. In most cases, the
symptoms vanish within a couple of weeks, but severe
courses with a lethal outcome are possible.

Kcal – Kilocalories

Definition

Physical value, used by nutritionists to characterize the
energy-producingpotential in food or by sport scientists
to characterize energy consumption of exercise types.

Khakas

� Indigenous Health, Asian

Ki Denga Pepo

� Dengue Fever

King’s Evil

� Morbus Koch (Koch’s Disease)
� Tuberculosis
� Tuberculosis and Other Mycobacterioses

Knowledge-Based Information

Definition

The knowledge-based information is information
derived from professional literature of a field of knowl-
edge. In health care, knowledge-based information is
derived from observations, interventions or research
on many patients. Its purpose is to create new knowl-
edge in the field of medicine, based on evidence, which
in turn will be applied in the treatment of individ-
ual patients. Three categories are identified: prima-
ry knowledge-based information – original research
reports in medical literature; secondary knowledge-
based information – information that indexes the pri-
mary literature (i. e. Medline); and tertiary knowledge-
based information – reviews or summaries of primary
literature (textbooks, monographs, review articles).

Knowledge Management

Definition

Knowledge management is the process of the identifi-
cation, mobilization and use of knowledge to improve
decisions and actions. Medical knowledge manage-
ment relates to the collection and studying of knowl-
edge obtained from investigation studies, or systemic
reviews in order to make it applicable and useful for
medical purposes.

Kolmogorov-Smirnov Test

Synonyms

K-S test

Definition

The Kolmogorov-Smirnov one-sample test for normal-
ity is one of the most commonly used � goodness-of-fit
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tests. This test compares the sample cumulative distri-
bution with the cumulative distribution function spec-
ified by the null hypothesis. The test is based on the
maximum difference (D-statistic) between these two
distributions. The K-S test is limited to continuous vari-
ables only. The null hypothesis states that the empir-
ical distribution does not differ from normal distribu-
tion. If the D-statistic is greater than the critical one and
the null hypothesis is rejected, it is concluded that the
empirical distribution is not normal. The Shapiro-Wilk
test is a more powerful alternative to the Kolmogorov-
Smirnov one-sample test for testing normality.
The Kolmogorov-Smirnov two-sample test compares
two empirical distributions and is based on the maxi-
mum difference between two cumulative distributions.

Koori (New South Wales and Victoria)

� Indigenous Health – Australooceaninan

Koran

Definition

It contains the holy scriptures of Islam, which repre-
sent the Muslim god, and the recognition of the prophet
Mohammed, through angel Gabriel.

Korean Hemorrhagic Fever (KHF)

� Hanta Fever

Kruskal-Wallis Test

Synonyms

One-way ANOVA by ranks

Definition

One of the non-parametric tests equivalent to one-way
ANOVA that are used to compare multiple indepen-
dent samples (another one is the Median test). This test
assesses the hypothesis that the different samples in the
comparison were drawn from the same distribution or
from distributions with the same median. It can be used
to analyze ordinal variables.

K-S Test

� Kolmogorov-Smirnov Test
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Labeling of Mental Disorders

� Stigma of Mental Disorders

Labor Inspectorate

Synonyms

Workplace inspectorate; Work inspectorate

Definition

Labor inspectorate usually means a governmental
inspection agency established by the national or munic-
ipal competent authority or other related authority for
the purpose of labor force inspection. The purposes of
labor inspection are the: maintenance of occupational
safety and health, protection of workers’ right and bene-
fits, enhancement of harmonious relationships between
workers and management, thus raising productivity and
promoting social reconstruction and economic devel-
opment. Labor inspections are carried out by public
officials to secure the enforcement of the legal provi-
sions relating to conditions of work and the protection
of workers. Among the main tasks of the labor inspec-
torate the following are emphasized – inspection of
dangerous machinery and equipment, examination and
inspection of hazardous working sites, and, especially,
education, training, publicity and guidance in the field
of occupational health and safety.

Labor Market

STEFAN GREß, FRANZ HESSEL

Health Services Research and Health Economics,
Department of Health Sciences, University of Applied
Sciences Fulda, Fulda, Germany

stefan.gress@pg.hs-fulda.de,
franz.hessel@sanofi-aventis.com

Definition

Health economics analyzes the labor market from sev-
eral perspectives. One important approach concerns the
repercussions of health care financing on employment.
Direct links between rising health care costs and labor
costs may result in rising labor costs and a drain on
employment. Alternatively, a direct link between rising
health care costs and labor costs may lead to less cover-
age – as has been the case in employer-sponsored health
insurance in the United States (US). Another impor-
tant approach analyzes indirect costs. Indirect costs are
defined as the productivity loss due to a limitation of the
health state by additional days of absence from work,
early retirement, or premature death. Indirect costs are
approximated by the average labor costs to compensate
for the loss of productivity. The human capital approach
and the friction cost method are two methodological
tools to estimate indirect costs.

Basic Characteristics

Health Financing and the Labor Market

An important aspect of the design of � health financ-
ing is the repercussion of health financing schemes on
employment. If there is a direct link between health
care expenditures and labor costs, rising health care
expenditures lead directly to rising labor costs. If this
is the case, rising health care expenditures increasing-
ly drive a wedge between labor costs of the employ-
er and net wages of the employee. As a consequence,
microeconomic labor market theory generally assumes
that incentives for the employee to work diminish.
What is more, incentives for the employer to substi-
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tute capital for labor – or to substitute cheaper labor
from abroad for domestic labor – increase. There-
fore, all other things being equal, employment goes
down.
The macroeconomic consequences of a direct link
between rising health care expenditures and labor costs
for employment are less straightforward. Rising health
care expenditures are spent on health care services,
which in turn provide additional employment. The net
employment consequences depend on the productivi-
ty of industries. If, for example, employment is lost
in the manufacturing industry due to rising labor costs,
the net employment effect is probably positive. Health
care services are usually less productive due to a high-
er ratio between labor and capital. Nonetheless, if the
link between rising health care costs and labor costs
is weak rather than strong, the positive net employ-
ment effect of rising health care costs can possibly be
increased.
In � social health insurance systems with income-
dependent premiums, the link between health care
expenditures and labor costs is very strong – more
so if employers pay for at least a part of income-
dependent premiums, as is the case in Germany and
the Netherlands. If health care expenditures increase,
income-dependent premiums go up. Labor costs and
the wedge between labor costs and net wages increase
straightaway. Moreover, incentives for the substitution
of labor by capital increase. All other things being
equal, employment goes down.
In social health insurance systems with � com-
munity-rated premiums, the link between health care
expenditures and employment is less obvious. Rising
premiums will not automatically lead to rising labor
costs but to a decrease in disposable income of employ-
ees. This in turn will lead to less consumption or less
savings for employees, but incentives for employment
remain unchanged – at least in the short run. In the
long run, rising health insurance premiums might lead
to rising wage demands and – if the bargaining position
of employees is strong – to rising labor costs for the
employer.
In tax-funded health care financing systems, the
strength of the link between health care costs and
labor costs is different for direct taxes on income
and indirect taxes on consumption. The link between
health care expenditures and labor costs is very strong
in tax-funded systems that rely on direct taxes to

finance health care. This link is stronger the more the
tax-system depends on income from employment as
a tax-base. If health care expenditures increase, gov-
ernments need to raise direct taxes on income. Again,
all other things being equal, employment goes down
because the wedge between labor costs and net wages
goes up. Repercussions on employment will be even
more pronounced if taxes on profits are increased as
well.
The link between health care expenditures and labor
costs is less pronounced in tax-funded systems that
rely primarily on indirect taxes to finance health care.
If health care expenditures increase, the government
needs to increase indirect taxes. In the short run,
incentives for the demand and supply of labor remain
unchanged.
In the US, the majority of the non-elderly popula-
tion takes out health insurance coverage through their
employer or the employer of a family member. The
link between health care costs and labor costs is even
more direct than in social health insurance and tax-
financed schemes, because employers pay the majority
of health insurance premiums. However, in contrast to
social health insurance schemes and tax-financed sys-
tems, employer-sponsored health insurance in the US
is not legislatively mandated and is far from universal
(Amelung et al. 2003; Greß et al. 2004). As a con-
sequence, the long-standing link between work and
employer-sponsored health insurance becomes weaker
as health care expenditures and health insurance premi-
ums rise and employers cut down coverage: “Because
employer-sponsored insurance is voluntary on the part
of businesses and employees, not all firms offer health
benefits, not all workers are eligible for coverage, and
not all employees choose to participate or can afford
their share of the health premium” (Clemans-Cope and
Garrett 2006, p. 1).

Indirect Costs

The costs of an illness or disease are differentiated into
the direct cost related to diagnosis and treatment in or
outside the health care system and the indirect costs
(� costs of illness/costing process). Indirect costs are
the key element in estimating the costs from a � soci-
etal perspective. From all other perspectives to be cho-
sen for the costing process, indirect costs are not con-
sidered in the estimation.
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Indirect costs express the influence of a loss of produc-
tivity of the labor force due to ill health on the national
economy. Indirect costs can be due to decreased effi-
ciency or total absence from work through an illness –
for a limited number of days of absence or early retire-
ment – or due to premature death. In the latter case, the
time period before the average age of retirement is tak-
en into consideration in the estimation of indirect costs.
There are two ways of calculating the indirect costs:
(1) the human capital approach and (2) the friction cost
approach. Both approaches are based on the assump-
tion that the lost productivity can be valued by the
achievable gross income of the employed population,
and by that giving the labor a defined value. Using the
human capital approach, the entire period of absence
from work due to illness is considered and valued by
the achievable gross income. Thus, for example, for an
individual dying prematurely at an age of 35, the entire
period of 25 to 30 years until the average age at the end
of employment (retirement) is calculated. The human
capital approach is based on economic theory and gives
a maximum of the possible productivity loss (Sculpher
2001). The friction cost method more accurately esti-
mates the actual loss of productivity in western indus-
trial countries. It takes two main aspects of criticism
against the human capital approach into consideration.
First, a relevant part of the short-term absence from
work, due to an influenza infection for example, is com-
pensated for either by colleagues or by the employee
himself when back at work. Second, in societies with
a relevant percentage of unemployed people, a large
percentage of positions will be taken by a previously
unemployed individual after a certain time called the
friction period (Koopmanschap et al. 1995). Using the
friction cost method, only the shorter friction period is
valued using the average achievable gross income. For
the above-mentioned example of an individual dying at
35 years of age, the friction cost method gives a much
lower estimation of the indirect costs compared with the
human capital approach, which overestimates the actual
productivity loss.
The human capital approach is considered to be the sim-
pler and more frequently used approach and is therefore
recommended by the majority of recommendations for
economic evaluation studies, although it is also recom-
mended that the friction cost approach should be calcu-
lated in an additional scenario or at least a � sensitivity
analysis should be carried out (Gold et al. 1996).

Cross-References

� Community-Rated Premiums
� Health Financing
� Sensitivity Analysis
� Social Health Insurance
� Societal Perspective
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Synonyms

Employment and workers safety law

Definition

Labor and occupational safety law comprises the legal
rules that govern three aspects. Labor law regulates the
legal relationship between employers and employees
(including worker unions) with respect to the employ-
ment and the corresponding rights and duties result-
ing therefrom. Occupational safety laws encompass the
body of law that provides for both the safety and health
of employees at the workplace as well as the compen-
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sation of employees for work-related injuries and dis-
eases.

Basic Characteristics

Background and Context

The safety and health of employees at work was already
historically a main concern of public health practice.
Occupational safety is still one of the core fields of pub-
lic health law. The achievement “safer workplaces” was
among the CDC’s ten great milestones of public health
in the 20th century (CDC 1999). In most jurisdictions,
the laws governing occupational safety and health have
been consolidated in distinct statutes (e. g., in the U.S.,
Germany, the UK, Australia). As a field of law, occu-
pational safety laws may be regarded as a part of both
public health law and labor law.
Labor law (synonym: employment law) must be dif-
ferentiated from occupational safety laws even though
both are associated with employment. Labor law is
formed by the laws that govern the legal relation-
ship between � employers and their � employees with
respect to the mutual rights and duties arising from the
employment. The subjects of labor law include the legal
governance of employment contracts, wages, condi-
tions and causes of termination, collective labor agree-
ments, co-determination, employee participation and
vacation entitlements. Labor law also provides for legal
rules providing maternity protection (maternity leave),
which have also contributed to “healthier mothers and
babies”, one of the ten great public health achievements
of the 20th century (CDC 1999).
Occupational safety and health law focuses on two
main concerns. First, it provides the rules to safeguard
and promote the health of workers and their families
by ensuring safer workplaces and healthier work condi-
tions and, in so doing, also protects the community from
health risks. Second, a part of occupational safety laws
focuses on the handling (medical treatment, rehabili-
tation) and the compensation of work-related injuries
and diseases (Reynolds 1995). Thus, occupational safe-
ty law focuses on the protection of workers, their fami-
lies and the population.
The reason for the existence of distinct occupational
safety laws is grounded in the factual and legal com-
plexity of work life. First, there is a multitude of work-
places with a corresponding multitude of health and
safety risks. This is particularly true in conjunction with

the complexity of work processes, which need regula-
tory governance to protect all actors exposed to these
threats. Second, work life is characterized by the legal
dependence of employees on their employers. With-
out legal and administrative governance and standard
setting activities, employees would hardly be able to
enforce the same level of occupational safety from
their employers. On the other hand, workplace safe-
ty is also in the employers’ interest so that all three
actors (employee, employer and administration) share
this principal objective. However, occupational safety
is associated with significant costs, which mainly the
employer has to bear, again causing concerns for the
employer. In light of this conflict-filled legal and factu-
al environment, workplace safety and health as a pub-
lic health concern needs strong legal and administra-
tive supervision by specific public health laws and spe-
cialized administrative authorities. Occupational safe-
ty cannot be left to case-by-case-decisions between
employees and employers.

Legal Means of Occupational Safety Law

Because of the multiplicity of health risks and the com-
plexity of work life, the legal means of occupational
health and safety regulation are manifold. They may be
differentiated based on their starting points.
First, occupational safety laws provide for general
legal means and authorizations. As such, the legislator
has granted authorization to the government to estab-
lish and fund specialized occupational safety agencies.
Within the scope of their targeted missions, these agen-
cies dispose of legal powers and authorities vis-à-vis
the public, employers and employees. Fundamentally,
the agencies carry out the regulatory supervision of
workplaces. They are also entitled to conduct their own
research, set safety and health related standards and
make rules. In doing so, the legislator makes laws with
particular safety-related rules (e. g., maximum work
hours). The government issues recommendations and
“technical rules” which reflect the present state-of-the-
art of workplace safety (Koyuncu and Kamann 2007).
In this function, the administration has the additional
right and duty to advise the employers and employ-
ees and support them in implementing new safety mea-
sures.
The role of the occupational safety agencies is embed-
ded in a much more cooperative approach than in
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other fields of public health law (Rischitelli and Sil-
verstein 2007; Reynolds 1995). Nevertheless, occupa-
tional safety agencies are administrative agencies with
sovereign powers. The regulatory supervision includes,
among others, inspections, surveillance activities (e. g.,
reporting duties, data collection, inquiries) and admin-
istrative, civil and criminal penalties in the case of
legal non-compliance, as well as drastic risk reduc-
tion measures like the closure of businesses and work-
places.
Second, occupational safety means are attached to
employers. In most jurisdictions, occupational safety
laws inter alia provide for:
• Mandatory (work-related) preventive medical exam-

inations and exposure-dependent follow-up exami-
nations at the expense of the employer;

• The right of employees to be informed about risks
and hazards of the equipment and substances they
handle at work (See Rischitelli and Silverstein 2007,
on the “Hazard Communication Standard” in U.S.
occupational safety and health law). These laws in
favor of employees are also denoted as “right-to-
know laws” (Judson et al. 2006): These public health
laws grant the employees the right to know the risks
and hazards of the substances and materials they
work with;

• Safety related training: instructions whereby the
employees may be statutorily obliged to attend such
training as a prerequisite for commencing or contin-
uing the employment;

• The use of personal protective equipment at work;
• Protection for particular groups (maternity protec-

tion, protection of disabled).
These measures are interwoven with further legal
means of occupational safety regulation that focus
on particular workplaces, their environment and the
employer.
Third, occupational safety means are attached to the
workplaces, work equipment and substances dealt with
at work. These measures aim to realize the employers’
duty to provide workers with workplaces and instru-
ments that are as safe and healthy as possible. This gen-
eral employer obligation can be subdivided into the fol-
lowing duties:
• Conduct exposure and hazard assessments for the

workplaces;
• Provide employees with safe instruments and equip-

ment;

• Limit the use of hazardous substances and, when
such substances are used, inform the employees
accordingly (hazard communication);

• Provide employees free of charge with personal pro-
tective equipment (e. g., earplugs, helmets, protec-
tive shoes, safety glasses, gloves. See Rischitelli and
Silverstein 2007 for further examples);

• Pay for protective vaccination of employees (e. g.,
nurses, physicians, veterinarians, public health offi-
cers);

• Depending on the size of the workplace, they may
have a duty to employ a company medical officer
overseeing the workplace risks, examining, educat-
ing and training the employees and advising the
employer on necessary safety measures;

• Reporting obligation with respect to work incidents
and safety issues;

• Comply with government safety standards and rec-
ommendations;

• Keep records on workplace risks, accidents and med-
ical findings of the employees;

• Implement protective measures for certain employee
groups (mothers, pregnant women, disabled employ-
ees), including discrimination and mobbing protec-
tion.

The legal duties of employers with respect to occupa-
tional safety are multifaceted and dynamic in nature.
Therefore, this non-exhaustive enumeration shall pro-
vide an insight into the spectrum of occupational safety
and health regulation. These duties may vary and alter
depending on the circumstances and the present risk-
profile of the workplace, the equipment or the processed
substances.
Fourth, occupational safety and health statutes gov-
ern the handling of work-related injuries and diseases.
There is a duty to compensate workers as well as
to support their rehabilitation and return to work. In
many jurisdictions, laws have imposed a duty for the
employers to insure the employees against work acci-
dents and diseases. Such statutory insurances exist in
most countries (e. g., “gesetzliche Unfallversicherung”
in German speaking jurisdictions, “workers’ compen-
sation” in English speaking jurisdictions. See Judson
et al. 2006, for the U.S.). This insurance, regular-
ly funded by employers, covers medical and rehabil-
itation expenses after occupational injuries and dis-
eases.
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Particular Aspects

Occupational safety and health regulation is designed
to protect workers and the public. At the same time,
this public health area significantly affects the employ-
ers’ economic rights, property and business interests.
Therefore, a careful legal balancing between the pro-
tected public health interests and the infringed employ-
ers’ rights is a fundamental prerequisite for occupation-
al safety and health regulation. This is true on both
the macro-level of legislation and the micro-level of
case-by-case decision-making. Most occupational safe-
ty laws are the result of such legal balancing by legis-
lators, which included the relevant stakeholders (work-
er and trade unions, employers’ unions, public health
agencies) in the legislation process.
Law-making and regulation in the realm of labor and
occupational safety law must also respect the collec-
tive bargaining rights of worker and employer unions
(� tariff autonomy). To a certain extent, such bargaining
includes occupational safety aspects. As in labor law,
the interests of employees and employers regularly col-
lide; the collective bargaining rights are special insti-
tutionalizations of the legal balancing process in this
realm.
Occupational health and safety is also a concern
of international organizations and international law.
Thus, since its foundation in 1919, the Internation-
al Labor Organization (ILO) has also pursued work-
ers’ health and safety matters. The protection of work-
ers against sickness, disease and injury arising out
of their employment is one of the central practice
areas of this organization. ILO activities include set-
ting of labor-standards and guidelines as well as legisla-
tion proposals for implementation by the ILO Member
States.
For the realization of occupational safety, coopera-
tion between employers, employees and public health
agencies is necessary. Occupational safety is in the
interest of all these actors and in the population’s
interest. Thus, it is commented that the “tripartism”
of employers, employees and regulatory agencies is
a characteristic of contemporary occupational safety
law (Reynolds 1995). In light of constantly altering
work life, new techniques and newly emerging occupa-
tional health risks, teamwork between the three central
characters of occupational safety will have to contin-
ue.
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Lambliasis

Synonyms

Giardiasis; Infection with Giardia lamblia; Dysentery
by Giardia lamblia

Definition

Giardia lamblia was named after its discoverers, Alfred
Mathieu Giard and Vilem Dusan Lambl. It is a flagellate
protozoon of worldwide significance which causes 200
million cases yearly. It is distinguished between active
(trophozoites) and passive forms (cysts). The cysts are
highly resistant against environmental influences and
can survive in water for up to 4 months. In most cas-
es the infection is caused by the ingestion of cysts in
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contaminated water or food. Other vectors of trans-
mission are flies. It has to be mentioned, that disease
can occur with the ingestion of as few as 10 cysts. In
the upper parts of the intestines the cysts change into
trophozoites. After an incubation period of 1–10 weeks
symptoms like diarrhea, flatulence and stomach ache
can develop. Often the course of the disease is asymp-
tomatic. In the lower part of the small intestine tropho-
zoites change again into cysts, which are then expelled
with the feces. Therapy consists of the administration of
metronidazole, tinidazole or ornidazole; without treat-
ment recurrent episodes of diarrhea are possible.

Land

� Country

Landfill

Synonyms

Dump; Tip; Hole

Definition

Landfill, also known as a dump (US) or a tip (UK),
is a site for the disposal of waste materials by buri-
al and is the oldest form of � waste treatment. His-
torically, landfills have been one of the most common
methods of organized waste management (along with
incineration), and remain so in many places around the
world. A method for final disposal of solid waste on
land. The refuse is spread and compacted and a cov-
er of soil applied so that effects on the environment
(including public health and safety) are minimized.
Under current regulations, landfills are required to have
liners and leachate treatment systems to prevent con-
tamination of ground water and surface waters. Most
modern landfills are classified according to the type(s)
of waste material disposed of into them: hazardous
waste landfill, sanitary landfills, inert waste landfill
and dumps. To be commercially and environmental-
ly viable a landfill must be constructed in accordance
with specific requirements, which are related to: loca-
tion, stability, capacity and protection of soil and water
through. In the late 20th century, alternative methods of
waste disposal to landfill and incineration have begun

to gain acceptance. Anaerobic digestion, composting,
mechanical biological treatment, pyrolysis and gasifi-
cation all began to be established in the market.

Land Pollution

� Soil Pollution

Language Retardation

� Speech and Language Developmental Disorders

Lasers

Definition

LASER is an acronym for Light Amplification by Stim-
ulated Emission of Radiation. A device that produces
coherent electromagnetic � radiation is a laser. All
of the energy of emitted electromagnetic radiation is
monochromatic—of one single color (essentially a sin-
gle frequency or a single wavelength) focused in a very
thin beam, with all its waves moving along together in
the same phase. All other forms of radiation from ordi-
nary natural or artificial sources are incoherent, contain-
ing many colors randomly arranged during propaga-
tion through the space. Depending on the type of laser,
emitted radiation may be in any part of the so-called
optical radiation range: a) ultraviolet spectral region;
b) visible light; or c) any part of the infrared spec-
tral band. There are a variety of useful applications of
lasers in scientific laboratories, military devices, indus-
try, medicine (e. g. eye surgery), optical fiber commu-
nications (radio, telephone, TV), laser screen pointers,
and even in households, e. g. audio and video compact
disk recorders/players, and laser printers. In enclosed
systems under normal use, there is no health risk for
consumers, but in other situations, this very intense
energy can be harmful for human health. In those cases,
adequate safety measures are required to protect eyes
(from permanent retinal injuries or cataracts), and skin
(damages range from minor skin reddening to severe
burns). Depending on the total power output, all lasers
are classified into four classes.

http://en.wikipedia.org/wiki/Waste
http://en.wikipedia.org/wiki/Incineration
http://en.wikipedia.org/wiki/Hazardous_waste
http://en.wikipedia.org/wiki/Hazardous_waste
http://en.wikipedia.org/wiki/Inert_waste
http://en.wikipedia.org/wiki/Inert_waste
http://en.wikipedia.org/wiki/20th_century
http://en.wikipedia.org/wiki/20th_century
http://en.wikipedia.org/wiki/Anaerobic_digestion
http://en.wikipedia.org/wiki/Anaerobic_digestion
http://en.wikipedia.org/wiki/Composting
http://en.wikipedia.org/wiki/Mechanical_biological_treatment
http://en.wikipedia.org/wiki/Mechanical_biological_treatment
http://en.wikipedia.org/wiki/Mechanical_biological_treatment
http://en.wikipedia.org/wiki/Pyrolysis
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Lassa Fever

Definition

Lassa fever primarily appears in West Africa during
the dry season. It is transmitted by feces or urine of
infected rats (by ingestion of contaminated foodstuffs)
or by direct contact with an infected individual. With-
out treatment, the infection takes a lethal course in
40% of cases. In 25%, massive internal bleeding occurs.
Besides an inflammation of the heart sac (pericarditis),
meningitis as well as cardiocirculatory and renal fail-
ure can develop. As a vaccination is not available, the
compliance to hygienic rules and the avoidance of con-
tact with rats play an important role in the prevention of
Lassa fever. Moreover, special precautionary measures
are necessary concerning contact with infected individ-
uals.

Latency

Synonyms

Latent period

Definition

The term “latent period” is often used synonymous-
ly with “induction period”, that is, the period between
exposure to a disease-causing agent and the appearance
of manifestation of the disease. It has been also defined
as the period from disease initiation to disease detec-
tion.

Late Neonatal Mortality

Definition

Late neonatal mortality is defined as the death of an
infant between 7 and 29 days of life.

Latent Period

� Latency

Latent Schizophrenia

� Schizotypal Disorder

Latent Schizophrenic Reaction

� Schizotypal Disorder

Lateral Sclerosis

� Motor Neuron Diseases

Law

Definition

The term law encompasses the sum of the rules within
a community, which are accepted as binding and which
regulate the legal relationships among people, between
people and state institutions and among the state insti-
tutions. Laws form the body of the basic rules of order
in the community. Such rules can be laid down in legis-
lated legal rules, thus, statutory laws like acts and bills
(statutory law). Such rules can also be made through
court decisions so that they are denoted as “case-law”
or “common law”. In addition, unwritten legal rules
exist, deriving from long-standing and accepted cus-
toms, which are named customary law (in German-
based jurisdictions “Gewohnheitsrecht”).

Law of Delict

� Tort Law and Public Health

Law of Medical Informatics

Definition

The process of creating health information is complicat-
ed, since it includes skills of interpretating, organizing
and structuring data obtained from the patient togeth-
er with medical knowledge. Therefore, the information
depends on the context of its production, which is for-
mulated as the law of medical informatics: “Data shall
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be used only for the purpose for which they were col-
lected. If no purpose was defined prior to collection of
the data, then the data should not be used.”

Law in Public Health

Definition

Public health law is the authority and responsibility of
the government to prevent and promote the population’s
health, at the same time respecting the rights of the
person’s privacy and property, as well as the rights of
all groups in the society. Public health authorities have
the power to regulate persons, health professionals and
businesses in the health sector. Since public health is
for the common good, public health policies can be put
above individual privacy.

Law of Torts

� Tort Law and Public Health

Layman

Definition

A layman/laywoman is a member of an ethics com-
mittee who does not have specialized or professional
knowledge of the area of research to be evaluated. It is
important to have such members on ethics committees
to ensure the legibility and comprehensibility of infor-
mation materials prepared for “ordinary” patients and
to provide a “common sense” approach to the evalua-
tion of research projects.

Leading Health Indicators (LHI)

Definition

The Leading Health Indicators are a set of � health
indicators proposed within the “Healthy People 2010”
objectives for measurement of the health of the U.S.
nation in the 21st century. The Leading Health Indica-
tors are physical activity, overweight and obesity, tobac-
co use, substance abuse, responsible sexual behavior,

mental health, injury and violence, environmental qual-
ity, immunization, and access to health care. These indi-
cators were selected because of their ability to motivate
action, the availability of data to measure progress, and
their importance as public health issues.

League Table

Definition

In league tables, health care technologies and inter-
ventions are ranked according to their relative cost-
outcome ratio. The most prominent form is the QALY
league table, which ranks according to the cost per
QALY (� quality-adjusted life years). League tables
might support health care decision makers in resource
allocation decisions. Due to a number of methodologi-
cal as well as ethical arguments against league tables,
they are seen more as a source for further discus-
sion than as an appropriate instrument to solely base
resource allocation decisions on.

Learning Theory

� Conditioning Model

Least Squares Method

� Fisher LSD

Legal Balancing of Conflicting Rights

ADEM KOYUNCU

Mayer Brown LLP, Cologne, Germany
akoyuncu@mayerbrown.com

Synonyms

Legal conflict resolution; Balancing of legal interests

Definitions

Legal balancing of conflicting rights is a tool for legal
conflict resolution. It is relevant in situations where
protected rights collide. Here, collision means that the
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rights are in conflict as the pursuit, exercise or protec-
tion of one will limit the exercise of the other right.
Broadly understood, legal balancing encompasses pro-
cedural and substantive law requirements. Public health
administration has to balance conflicting rights by,
first, observing procedural rights of affected individu-
als. Second, the administration must analyze, weigh and
balance all involved rights within the decision-making
process under the principle of proportionality.

Basic Characteristics

Conflicting Rights in Public Health Practice

In public health practice, there are many situations
where individual rights collide with the population’s
health interests, for example, if a person is isolated
because of an infectious disease. This isolation has been
ordered in order to save the population’s health. How-
ever, the isolation burdens the individual’s rights and
freedom. Therefore, before the decision to isolate a per-
son is made, the individual’s rights and freedoms must
have been balanced with the population’s interests, as
these are the goods to be protected by the isolation.
The public health officer has to balance the public inter-
ests with the individual’s interests. Public health must
protect the population from health risks without undu-
ly violating the rights of those who cause the risks. In
addition, public health practice has to balance the inter-
ests of the community and of those community mem-
bers who do not want to be protected. This may be the
case with mentally ill persons or persons refusing vac-
cinations or similar public health services (Jacobson et
al. 2007).
Public health operates on sensitive grounds. It has the
responsibility for the health, safety and well-being of
the populations but public health also has to respect
the rights of those who cause risks. The law protects
both the population’s and the individual’s interests. In
doing so, law limits the reach of public health practice.
Many public health actions cannot be exercised as they
would unjustifiably infringe individual rights. Here, it
again becomes clear that law is “not necessarily an ally”
of public health (Parmet 2007) and that public health
law limits the exercise of powers by authorities (Gostin
et al. 2007). The laws providing for the basic rights
of the people impose limits on public health practice.
As scholars comment, simultaneously representing the
interests of the community as well as the interests of

people who do not want to be protected or who may
be burdened by public health practice “is challenging”
(Jacobson et al. 2007). In practice, this challenge is met
by legal balancing of the conflicting rights.
It is a central responsibility of public health agencies to
balance “individual rights against public health neces-
sities” (Gostin 1986). Public health law must not only
balance conflicts between individuals and the public
interest, it also commonly has to balance:
• Individual rights with other individual rights (e. g.,

occupational safety balances the employee’s with the
employer’s rights);

• Individual rights with the rights of companies/
businesses (e. g., when deciding to recall a consumer
product from the market);

• The rights of companies/businesses with the rights
of other companies/businesses (e. g., legal business
and products regulation practice).

As the U.S. Supreme Court stressed in the famous
Jacobson v. Massachusetts (1905) judgment, every
member of the community is and remains “subject
to manifold restraints for the common good”. Public
health law and, particularly, legal balancing have to
ensure that these restraints do not exceed the necessary
degree required for the protection of the population.

Practical Legal Balancing

Legal balancing of conflicting rights comprises the
analysis of the dimension of a particular public health
risk and the corresponding analysis of the restraints put
on others by the public health actions. Based on the
analyzed information, the legal balancing must weigh
the benefits and burdens of the available public health
actions in the particular case context and, converse-
ly, weigh the affected personal rights. Figuratively, the
population’s interests and the individual’s rights must
be placed in each of the two bowls of a set of scales.
Then, the two scale bowls must be balanced with each
other in order to determine the lawful public health
action. Legal balancing is a case-facts dependent pro-
cedure and is not mechanistic or mathematically cal-
culable. However, it can be subdivided into two main
stages:
• First, the process of information obtaining and anal-

ysis with respect to the public health risks, the avail-
able risk mitigation measures and the rights of poten-
tially affected persons by these actions. In the fol-
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lowing, this first component of legal balancing will
be elucidated as “procedural legal balancing”.

• Second, the weighing and balancing of the endan-
gered public health and the rights and interests
affected by public health agency actions in the par-
ticular context. Below, this second element will be
discussed as “substantive legal balancing”.

The two stages of legal balancing are interrelated. The
careful procedural legal balancing lays the factual basis
for the substantive legal balancing. Failures at each
stage may lead to unlawfulness of a public health
action. Therefore, when public health actions are legal-
ly challenged before courts, both stages of the legal bal-
ancing process are under scrutiny.

Procedural Legal Balancing

The procedural part of legal balancing shall guarantee
a fair procedure and ensure that public decision-mak-
ers include all relevant facts in their decision-making
process before burdening individual rights. Under U.S.
law, this section of legal balancing is also known as
“procedural due process” (See Stier and Nicks 2007
with U.S. Supreme Court decisions). Through this pro-
cedure, the administration shall become aware of all
involved rights and interests that have to be considered.
From the individual’s perspective, this means that the
procedural legal balancing provides him with procedu-
ral rights within the decision-making process. These
rights are established for the protection of individu-
al rights from undue deprivation by public authori-
ties.
Individuals have several rights when they are subject to
administrative proceedings. The law must design and
the administration must carry out the administrative
decision-making process transparently, objectively and
impartially. Furthermore, all relevant case facts must be
investigated comprehensively and form the basis for the
final administrative order. These general requirements
are composed of a number of specific procedural rights
(See Stier and Nicks 2007; Grad 1990). They inter alia
include the following ten basic elements:
1. The establishment of a general administrative

decision-making procedure with transparent and
clear criteria;

2. The exclusion of potentially partial persons (with
conflict of interest) from the decision-making pro-
cedure;

3. The prior written notification of an envisioned
administrative act to the addressees (an individual
or legal entity). This notification must be complete
and timely;

4. The duty of the administration to conduct � hear-
ings of affected individuals/entities;

5. The right of affected individuals/entities to access
the underlying proceeding records;

6. The right of affected individuals/entities to file
objections against the administration’s opinion and
facts;

7. The right of affected individuals/entities to chal-
lenge administrative findings, witnesses and expert
opinions in conjunction with the right to present
their own facts and evidence;

8. The right of affected individuals/entities to be rep-
resented by attorneys and legal counsel during the
whole administrative proceeding;

9. The procedural right of affected individuals/entities
to receive the reasons when a decision is made;

10. The right of affected individuals/entities to access
judiciary review and, there, to challenge the admin-
istrative orders. The law must guarantee effective
legal protection against undue infringements of
individual rights by creating and funding an effec-
tive court system.

These procedural rights of affected individuals and,
conversely, the administration’s duties particularly
guarantee that administrative agencies do not make
decisions before having heard the affected individuals
(or legal entities) or having given them the opportunity
to present their own facts, opinions and means of evi-
dence. Overall, these procedural elements ensure that
authorities include all relevant facts in their adminis-
trative proceedings. In most jurisdictions, these proce-
dural rights and duties are implemented into national
administrative procedure laws. In doing so, the proce-
dural legal balancing also serves the public trust and the
“public accountability” of administrative agencies and
their decisions (See Childress et al. 2002). The transpar-
ent and impartial administrative procedure is a critical
element of procedural legal balancing.

Substantive Legal Balancing

Procedural legal balancing ensures that the public
health agency investigates all relevant case facts and is
aware of all involved rights and interests before a pub-
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lic health action is ordered or enforced. After having
obtained all relevant case facts, the agency has to carry
out the substantive legal balancing (in the U.S.: “sub-
stantive due process”). Here, the agency has to sort
the facts pro and contra its envisioned action and then
weigh the arguments on both sides. In the next step,
the identified public health interests and the rights and
interests affected by the agency’s action have to be
balanced. As commented, balancing the population’s
interest with individual rights infringements is “one of
the most complicated problems” of public health law
(Gostin 2000a).
The outcome of substantive legal balancing might be an
“all-or-nothing” decision for or against a public health
action. It may, however, result in a compromise deci-
sion such that, instead of the initially envisioned action,
a modified one is selected. Practically, substantive legal
balancing encompasses several legal review steps. In
the following, they are outlined in brief.
The public health agency has to evaluate the public
health risks and assess whether the threats are in the
scope of its mission and competency. The agency must
determine whether there is legal necessity for it to exer-
cise sovereign powers. Then, the risks must be ana-
lyzed (gravity, endangered population, dimension as to
region and time, reparability). When the agency has
identified risk-mitigation actions, it must assess which
rights of individuals or legal entities might be impact-
ed by the actions. If the conclusion is drawn that the
action will intervene with rights of others and that these
rights collide with the population’s health interest, it
has to enter the core substantive legal balancing pro-
cess.
As the starting point for substantive legal balancing, it
must be analyzed whether the legal system has already
ruled that certain rights may not be infringed at all
(e. g., a person may not be killed in the interest of the
common welfare – the constitutional right to live does
not allow altruistic executions). Many jurisdictions also
set forth a hierarchy of rights spelling out that certain
rights outweigh others. In public health practice, these
considerations are particularly relevant on the legisla-
tion and policy-making level. For day-to-day practice,
it can be noted that in public health practice, the pop-
ulations’ right to health and safety regularly collides
with rights of individuals and other legal entities. As to
weight and hierarchy, the public health interest tends to
outweigh affected individual rights as behind the pop-

ulation’s right to health there are hundreds and thou-
sands of individuals. Nevertheless, the substantive legal
balancing has to be performed on a case-by-case basis
considering all case circumstances.
The core legal balancing of the population’s health
interests and the affected rights of individuals or legal
entities has to ensure that these affections are as mild
as possible (prohibition of excessive means) with-
out selecting insufficient actions (prohibition of under-
usage). Overall, the public health agency should try to
protect both colliding rights and, therefore, try to bal-
ance them in a way that, despite the necessity for public
health actions, both rights are preserved as far as pos-
sible in that particular situation. Here, the constitution-
al law doctrine in Germany has established the “prin-
ciple of practical concordance” (Hesse 1995: “Prinzip
praktischer Konkordanz”). This principle requires that
in cases of colliding constitutional rights, the conflict
solving process should find a sound balance where both
rights can still be exercised even though one might
be impacted by the other. This means that adminis-
trators should try to avoid the eventuality where one
of the colliding rights totally squeezes out the others.
Therefore, administrative actions must be proportional
with respect to the protected and the affected rights. To
ensure practical concordance, the administrations fol-
low the principle of proportionality (synonyms: princi-
ple of commensurability or – in German – Grundsatz
der Verhältnismäßigkeit).
The principle of proportionality is an integral part of
the constitutional state principle and also adheres to the
constitutional rights. It is composed of five main crite-
ria:
1. Legitimate objective

The administrative action must be intended in the
interest of the public health and common wel-
fare and pursue a legitimate objective (Childress
et al. 2002: “public justification”).

2. Suitability (synonym: effectiveness; in German:
Geeignetheit)
The administration should only use means that can
contribute to the public health objective (i. e., the
averting of a particular danger). The action must at
least be able to foster this achievement (Jarass and
Pieroth 2007, with references to German Constitu-
tional Court decisions). For example, the isolation
of a patient with an infectious disease is suitable to
mitigate the risk of an epidemic.
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3. Necessity (German: Erforderlichkeit)
The administration must select only such actions
that do not overreach the level of intrusion that is
necessary for the achievement of the public health
objective (“least restrictive means” Gostin 2000b;
Childress et al. 2002: “least infringement”). The
criterion is violated if the end would have been
achieved with less restrictive means. For example,
the isolation of a patient with an infectious disease
is necessary if no other means are available to con-
trol the risk of an epidemic spread. If, however, the
usage of a mask or a voluntary treatment were equal-
ly protective, the isolation violates the principle of
proportionality, as it was not necessary.

4. Reasonableness (synonym: reasonability, accept-
ability; German: Angemessenheit)
When balancing the affected rights in light of all
case facts, the means must be in reasonable rela-
tion to the end (in German: Zweck-Mittel-Relation.
Gostin 2000b, for the U.S: “means/ends test” which
is almost a verbatim translation of the German
term). Obviously, there is a common understand-
ing about the proportionality criteria in most juris-
dictions. The reasonableness test requires that all
circumstances of the individual case are balanced
(Jarass and Pieroth 2007). The benefits of the action
are balanced with its negative effects on individu-
als and legal entities. The scope and importance of
these affected rights and the intensity of their inva-
sion must be balanced with the scope and impor-
tance of the protected public interest. The intensity
of the public health threat plays a crucial role for the
balancing. Additional factors may be relevant (e. g.,
the costs of the action). Particularly, the extent of
coercion and intrusion of individual rights and the
subsequent compensations of affected persons play
a role (e. g., monetary compensation after a condem-
nation).

5. Limitation
The public health action that invades rights of indi-
viduals or legal entities may only last until the legit-
imate goal is achieved or it has turned out that this
goal is no longer achievable.

The principle of proportionality is the fundament of
the substantive legal balancing of conflicting rights.
As such, it is accepted in most jurisdictions. In some
jurisdictions, it is explicitly codified (e. g., Germany).
The European Court of Justice has acknowledged that

the “principle of proportionality” is an element of pri-
mary European Community Law. It is noteworthy that
the principle of proportionality not only limits but also
provides legal and moral guidance for the exercise of
sovereign powers.

Relevance on all Levels of Public Health

Legal balancing of conflicting rights is relevant on all
levels of public health law. Hence, it is part of the
day-to-day practice of public health agencies, public
health lawyers, courts and legislators and their legisla-
tive draftsmen. In their decision-making process, all
of these actors have to meet the criteria of procedural
and substantive legal balancing. Analysis of the pub-
lic health threats and weighing of the negative conse-
quences of public health actions is a necessary element
of public health practice. It is critical to ensure that no
rights of others are unduly infringed.
With respect to procedural legal balancing, on all lev-
els of public health law, procedural instruments are in
place to ensure that the persons affected by the deci-
sions have the opportunity to present their arguments
and facts (e. g., procedure laws at court, parliamen-
tary hearings, administrative procedure laws and hear-
ings). Thus, the decision-maker must become aware of
all involved rights. Then, the substantive legal balanc-
ing weighs and adjusts the involved rights in order to
find a reasonable solution to the conflict. In conclusion,
legal balancing resolves legal conflicts. It belongs to the
most important but also most challenging tasks of pub-
lic health practice.

Cross-References

� Administrative Law and Public Health
� Criminal Law and Public Health
� Ethics
� Human Rights and Public Health
� Legal Basis of Public Health
� Public Health Law, Legal Means
� Tort Law and Public Health
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Legal Basis of Public Health

ADEM KOYUNCU

Mayer Brown LLP, Cologne, Germany
akoyuncu@mayerbrown.com

Synonyms

Legal foundation of public health; Legal fundament of
public health

Definition

The legal basis of public health is rooted in the popu-
lation’s rights to health, safety and life. As the popula-

tion is the sum of its individual members, it stands for
the sum of the interests and rights of these individuals.
The populations mandate the state via constitutions to
safeguard and promote their health and to protect them
from harm. The population’s right to health, safety and
life and the respective right to self-defense are the basis
and justification for the existence of public health. Pub-
lic health is not an end in itself. It is a state service and
duty vis-à-vis the people, from whom all powers in the
state derive. The state has to ensure a functioning pub-
lic health system to safeguard and promote the popula-
tion’s health.

Basic Characteristics

Sources of Powers

States need sufficient legal powers to install public
health systems and enforce individual public health
measures. The main public health-related powers derive
from the respective nation’s � constitution, which itself
derives from the people. Each individual has the right to
health, safety, life and self-defense, which is the right
to protect himself from harm. Correspondingly, popu-
lations, which represent the sum of these individuals,
also have the right to protect themselves from health
threats. All populations have the right to protect them-
selves from harm to their health, safety and the lives
of their members. In addition, the population – as each
individual – has the right to take measures to promote
its health. In democratic nations, the populations dele-
gate these rights and powers through their national con-
stitution to the state. All state powers derive from the
people. Both the population’s right to self-defense from
harm and its right to promote its health are delegated to
the state.
The state is the guardian of the common welfare and
the individual rights and, therefore, has the constitu-
tional duty and powers to take the appropriate mea-
sures to safeguard and promote the population’s health.
These powers are (in some jurisdictions) known as the
“� police powers” (e. g., in the U.S.) or as “the dan-
ger defense powers” or in German speaking jurisdic-
tions as “Gefahrenabwehrrecht”. The term “police”
is rooted in the 19th century concept of the materi-
al “police”, which included all state activities to avert
dangers to public security and order and to eliminate
offenses (Weber 2007). These powers include public
health actions to protect individuals from harm to them-
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selves, which is practically relevant for mentally ill per-
sons or minors. In some jurisdictions, these paternal-
istic actions performed for the individual’s own bene-
fit are attributed to so-called � parens patriae power
of the state (Grad 1990; Gostin 2000; Bernheim et al.
2007).
In addition to the police powers, sources for state
powers to safeguard and promote the public’s health
can derive from the power to regulate commerce and
trade, the powers to collect taxes and the budget pow-
er, including the power to spend (Grad 1990; Gostin
2000). These additional state powers provide effective
control tools as well as behavior-influencing means in
the interest of the community’s health and safety. For
example, the power to control commerce allows the
legal regulation of businesses and products as well as
enabling the legal regulation of professions. The pow-
er to regulate trade allows the import of potentially
harmful goods to be controlled and restricted. The tax
power is a strong tool for influencing the behavior of
individuals and companies as well as local munici-
palities. Through tax law, the state may create incen-
tives for favorable behavior or may impose addition-
al taxes on harmful products and acts to influence the
population’s behavior. The state also has the power to
spend. Exemplarily, the U.S. Constitution authorizes
the Congress (the U.S. legislator) to make “expen-
ditures expressly for the public’s health, safety, and
well-being” (Gostin 2000). Similar laws exist in oth-
er jurisdictions, authorizing the state to spend in the
name of the public’s health. Overall, the police pow-
ers, the power to regulate commerce, trade and to col-
lect taxes and the power to spend bestow the state with
strong tools. In addition, constitutions regularly grant
further powers to the state to provide additional means
to directly or indirectly safeguard and promote the pop-
ulation’s health. These powers particularly include the
power to regulate the fields of labor, traffic, criminal
law (� criminal law and public health), tort law, anti-
trust or environmental law (� environmental law and
public health).
In conclusion, the legal basis of public health is root-
ed in the population’s mandate to the state to protect
it from harm. The legal means of public health are
based on a variety of constitutional powers granted to
the state. These allow it to take a broad range of mea-
sures to directly or indirectly safeguard and promote the
public’s health.

The Constitution and the State Organization

As highlighted above, the state’s powers derive from the
people. This assignment of powers is realized via the
state’s constitution. The constitution as the basic legal
document of a state not only assigns powers to the state
but also governs the state organization. In democratic
jurisdictions, the constitutions provide the basis for the
state organization and the powers allocated at the state
institutions.
First, most constitutions institute a separation of powers
in the country between the legislative, the executive and
the judiciary powers.
Second, the constitutions arrange the legal responsibil-
ities, authorities, duties and the scope of the powers
granted to the respective state institutions. The consti-
tutional state organization with its separation of powers
and the attribution of responsibilities among these insti-
tutions is crucial for the understanding of how public
health is practiced and which roles the state institutions
play. The separation of powers is based on the split of
the overall state powers into three separate areas. This
leads to three different power fractions. As such, the
legislative powers are assigned to the parliaments, the
executive powers are assigned to the governments and
the judiciary powers are with the courts.
The separation of powers is intended to avoid an inad-
equate concentration of powers in one hand. By this
separation, a system of checks and balances is installed
(See also Gostin 2000). This constitutional separation
of powers, as demonstrated in Fig. 1, describes the hor-
izontal separation of powers on the national level in
a country.
In addition to the horizontal separation of powers, for
many countries a “vertical separation of powers” can
be differentiated. This term refers to the differentiation
and separation of:
• Federal powers;
• State powers of single states; and
• Local powers of municipal governments (self-

administration).
The vertical separation of powers is particularly rele-
vant in countries with a federal state organization con-
sisting of a federal government and autonomous states
with their own state governments and state constitutions
(e. g., USA, Germany).
The two types of separation of powers play signifi-
cant roles in the practice of public health. As such,
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Legal Basis of Public Health,
Figure 1 The Separation of
Powers

� law has to clarify the responsibilities, competencies
and interrelationships between the parties. With respect
to the vertical separation of powers, law has to assign
responsibilities among the three levels and provide for
rules when federal competencies preempt state com-
petencies. Particularly, to ensure emergency prepared-
ness, law has to be made to dictate which institutions
are in charge in an emergency situation and who is
entitled to give instructions within the involved insti-
tutions. For example, after Hurricane Katrina in the
U.S. (2005), the mayor of New Orleans complained
that the federal government failed to adequately sup-
port the local institutions in coping with the natural dis-
aster. Thus, it must be clear who of the three vertical
powers is the responsible party when handling a certain
public health threat, e. g., a natural catastrophe. In cer-
tain cases, it might be necessary that all three powers
act to avert the threat. Therefore, a functioning public
health system needs rules that provide for the compe-
tencies of the administrative institutions on the federal,
state and municipal level. These rules are laid down in
laws.
Correspondingly, rules are necessary to provide guid-
ance in case of conflicting laws between the levels.
Therefore, the constitution or enacted laws must pro-
vide for a clear hierarchy of laws. For example, for cas-
es with conflicting legal rules for the same facts, the
German law constitution ruled that “federal law breaks
state law” (similarly, in the U.S.: “the federal law pre-
empts the state law”, Goodman et al. 2007).

Legal Actors in Public Health

The parliament as the legislator is the country’s law-
maker. By law-making, the legislator is able to build
the fundament of public health practice. The legislation
follows a specific procedure laid down in the under-
lying constitution. The law-making process regularly
includes public hearings and the involvement of prac-
titioners as well as public health agencies. The parlia-

ment enacts statutes (e. g., bills or acts) and creates and
funds state institutions. In addition, the parliament has
the power to collect taxes, to budget and to spend so that
major decisions on expenditures depend on the parlia-
ment.
The government as the executive power in the state
is the central actor with respect to public health and
� public health law. As the executive power, the gov-
ernment is the central addressee of the people’s (the
population’s) mandate to protect their health and safe-
ty. As early as 1776, the Virginia Declaration of Rights
stated “[T]hat government is, or ought to be, instituted
for the common benefit, protection, and security of the
people, nation or community; of all the various modes
and forms of government that is best, which is capable
of producing the greatest degree of happiness and safe-
ty and . . . ”. The government must be the central actor
of public health practice. Protecting public health and
safety is probably the most important obligation and
power of the government.
The government heads the state’s administration. It
oversees numerous administrative agencies, which may
be regulatory or non-regulatory, and delegates powers
to these agencies to accomplish their mission. The gov-
ernments are entitled to draft and promulgate regula-
tions. Administrative regulations are not statutes but
they are nevertheless legally binding rules. They com-
monly specify general or abstract legal terms and rules
(e. g., the current “state of the art”).
Another powerful tool of the government and its agen-
cies is the right to set standards and rules (e. g., for
the maximum concentration of certain substances in the
air). The setting of standards and rules is a widely used
tool, particularly in environmental law and occupation-
al safety law. Finally, the government and the admin-
istrative agencies are entitled to issue administrative
orders to regulate individual cases.
The courts represent the judiciary power. Courts review
enacted laws and interpret their legal rules. They
enforce laws and resolve legal conflicts. They may
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repeal laws as being in breach of the constitution.
Courts are crucial for the enforcement of laws and they
may be called if preliminary injunctions are necessary.
Only courts are authorized to sentence a person to crim-
inal punishment. Courts may grant remedies if individ-
uals were improperly affected by the state institutions.
They may also stop administrative actions and, in doing
so, limit the power of the government.
As a new model of lawsuits, cases are brought to
court where individuals demand the (state or local)
government to take measures against a certain pub-
lic health risk. As such, in Germany, a city gov-
ernment was convicted by the Federal Administrative
Court to take appropriate public health measures to
reduce the air pollution with regards to dangerous micro
dust particles. This type of lawsuit is filed by pri-
vate persons or public health advocacy organizations.
It primarily intends to ensure and promote the pub-
lic’s health by calling for safeguarding government
action.
Where statutory laws were lacking sufficient rules,
courts have developed legal doctrines by case-law
throughout all jurisdictions worldwide, not only in the
common-law countries (for tort law, See McClurg et al.
2007). Overall, courts and judges have contributed sig-
nificantly to the assurance and promotion of the public’s
health (Parmet and Daynard 2000). Their importance
in contemporary public health seems to be increas-
ing.
Among the other actors, private sector entities regu-
larly act in the realm of public health. Governments
and administrative agencies are entitled to include pri-
vate sector service providers in the supply of public
health services. Such cooperations need to be based on
a corresponding � contract. Non-governmental orga-
nizations also play an important role in the day-to-
day public health service. In addition, international
organizations with public health missions as well as
international legal documents with public health rel-
evance deserve particular attention. The international
institutions, particularly, the World Health Organiza-
tion (WHO), the United Nations Environment Program
(UNEP) or the World Trade Organization (WTO) play
increasingly important roles in an ever more global-
ized world. The legal handling of global public health
activities will require legal grounding (e. g., internation-
al agreements), which might lead to a modification of
the legal basis of public health.

Cross-References

� Administrative Law and Public Health
� Ethics
� Health Information
� Human Rights and Public Health
� Public Health Law, Legal Means
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Definition

The communal and individualistic legal issues pertain-
ing to the field of genetic science that assesses the
impact of genes and their interaction with behavior,
diet, and the environment on the public’s health.

Basic Characteristics

Legal Issues Overview

Developments and advancements in genetic technology
implicate a number of legal and ethical issues that must
be considered when planning for and developing poli-
cies regarding public health genetics. Legislation and
administrative regulations emphasize the importance of
an individual’s right to specific, written � informed
consent prior to � genetic testing or screening. As
the ability to access and identify individual � genet-
ic information has improved, individuals have become
more concerned about the � privacy of their identifiable
data and potential unwarranted discrimination, particu-
larly by employers and insurance providers, that could
result from their disclosure. Additionally, advances in
technology have enabled wider use of genetic informa-
tion for public health, research, and forensic purposes
through the creation of DNA databanks. The develop-
ment and maintenance of DNA databanks have raised
additional privacy concerns regarding the use and stor-
age of genetic information.

In response to these concerns, laws have increasing-
ly focused on issues related to public health genet-
ics and the collection and use of genetic information.
These laws tend to treat genetic information or genet-
ic tests differently from other personally-identifiable
health information by attempting to establish height-
ened protections for genetic data or tests. This legal
trend is often referred to as � genetic exceptionalism.

Informed Consent

Principles of � autonomy strongly support an individ-
ual’s right to informed consent prior to genetic test-
ing or screening for public health purposes. Prior to
the administration of a test, patients are entitled to
explanations of the nature and scope of the informa-
tion to be gathered, the meaning of positive test results,
the underlying disease or condition, and any apprecia-
ble risks involved in the testing or activities follow-
ing a positive result (Beauchamp and Childress 1994).
With this information, patients can weigh the benefits
of genetic testing against appreciable risks and make an
informed decision. However, misunderstanding of com-
plex genetic science and uncertainties in the meaning
of test results can blur the value of informed consent
(Gostin et al. 2001). Under most circumstances, there is
little justification to mandate genetic testing or screen-
ing without informed consent in a public health context.
Some public health initiatives involving genetic test-
ing, such as mandatory newborn screening programs,
are justified without consent by legal principles (a.k.a.
parens patriae powers) allowing the state to protect the
health of children (Khoury et al. 2000).

Privacy and Discrimination

Advances in technology in recent years have improved
the ability to collect and store individual genetic data in
electronic and inchoate databases. The proliferation of
the databases and expanding demands for genetic data
uses and disclosures contribute to individual concerns
about the privacy of genetic data. Unauthorized uses
or disclosures can lead (and have led) to discrimina-
tion on an individual or group basis through insurers,
employers, government agencies, and others (Husted
and Goldman 2002). Health, life, and disability insur-
ers may seek to use genetic test results to limit or deny
coverage (Hodge, Health Information Privacy 2004).
They maintain that genetic information is necessary to
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effectively assess risk and determine appropriate cov-
erage. However, use of this information could unfair-
ly limit access to health or life insurance, particular-
ly for high-risk individuals for whom adequate cover-
age is essential. In an employment context, individu-
als fear that employers may reject applicants for posi-
tions or advancement based on their genetic informa-
tion for two primary reasons: (1) to avoid having to pay
high health care or health insurance costs in the future;
and (2) to limit the costs of employing an individual
with a disability or illness that could potentially hinder
his or her production. Federal and state anti-discrimina-
tion laws (genetic-specific or otherwise) attempt to lim-
it stigmatization of individuals on genetic bases (Roth-
stein 1998).
Though important, individual privacy interests in genet-
ic information are not absolute. Others may have
a “right to know” about an individual’s genetic pro-
file. Spouses, offspring, and close family members may
claim a right to share in the knowledge of an individ-
ual’s genetic test results. Public health officials con-
ducting surveillance or health researchers performing
longitudinal genetic studies also have legitimate claims
to access an individual’s genetic data (Hodge and Fuse
Brown 2005). Such individual or communal needs for
individual genetic information are supported by norma-
tive principles of beneficence or justice, or utilitarian
ideals, but can impinge the privacy rights of individ-
uals participating in public health � genetic screening
programs. Effectuating an appropriate balance between
respecting individual interests and communal public
health is critical (Gostin 2000).

DNA Databanks

The ability to use and store � genetic information has
increased significantly in recent years, mainly through
the development of DNA databanks. DNA databanks
are used in a public health context to gather large, repre-
sentative samples of health data from patients and their
health care providers. Genetic information is also used
and stored for forensic purposes: to allow investiga-
tors to identify potential suspects in a criminal setting;
to help identify victims of catastrophes; and to deter-
mine family relationships, such as paternity, between
individuals. In addition, it can aid in matching organ
donors and recipients who need transplants (Gostin et
al. 2001).

Genetic collaborations among clinicians, researchers,
and public health practitioners is ongoing. The feder-
al Centers for Disease Control and Prevention (CDC)
has gathered and banked over 19,000 DNA samples
in the Third National Health and Nutrition Examina-
tion Survey (NHANES III) among non-institutional-
ized civilians in the United States between 1999 and
2000. Greater than 80% of the citizens of Iceland par-
ticipated in a massive collection of identifiable genet-
ic data for pharmaceutical research purposes in the late
1990’s. Genetic researchers have used population-based
disease registries to estimate absolute and relative risks
of breast cancer for those with BRCA1/BRCA2 muta-
tions. Through preventive screening, health promotion,
and education, public health programs have the abili-
ty to bridge research findings with clinical and public
health practice (McQuillan et al. 2003). Genetic data-
banks further this purpose by allowing genetic informa-
tion to be efficiently organized and stored and making it
readily available to public health practitioners. Yet, pri-
vacy concerns abound, thus necessitating strong � con-
fidentiality and security protections for public health
genetic data (Gostin et al. 2001).

Genetic Exceptionalism

As mentioned above, individual � privacy and anti-dis-
crimination concerns relating to � genetic testing have
led many states to adopt genetic-specific privacy and
anti-discrimination laws to protect persons from wrong-
ful acquisitions, uses, or disclosures of individually-
identifiable genetic data (Hodge, Ethical Issues Con-
cerning Genetic Testing 2004). These laws treat genetic
information differently from other personally identifi-
able health information and typically establish height-
ened protections. The premise underlying � genetic
exceptionalism is that genetic information needs spe-
cial protections because it is different from other health
data for many reasons (Gostin and Hodge 1999). Fore-
most among these is the predictive nature of genetic
data. Unlike most other medical records that describe
an individual’s past or current health condition, genetic
tests can identify (with varying degrees of confidence)
increased risks of future diseases in otherwise healthy
individuals (Gostin et al. 2001). However, considerable
debate exists as to whether genetic data are sufficient-
ly unique to garner additional protections that exceed
other health information. Increasingly, federal and state
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policymakers are refining legal privacy and antidiscrim-
ination protections of genetic data or tests to reflect the
view that such data or tests are part of the continuum of
an individual’s longitudinal health record. As a result,
broader health privacy and antidiscrimination protec-
tions that include genetic data proliferate (Centers for
Disease Control 2001).

Cross-References
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� Confidentiality
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� Genetic Screening
� Genetic Testing
� Informed Consent
� Privacy
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Synonyms

Commercial regulation

Definition

Legal regulation of professions, businesses, and prod-
ucts comprises the legal supervision of the entry of
businesses and professions as well as their conduct.
Another focus of this field is the regulation of pub-
lic health relevant products, which includes control of
the placement of products on the market, safety vigi-
lance, and consumer oriented duties (e. g., information
and instruction) during product marketing. Legal regu-
lation of businesses and products also governs business
or product-related commercial speech.

Basic Characteristics

Background and Context

Public health practice has to observe the conduct of
a large number of businesses and the health effects of
numerous products. Naturally, a wide range of public
health risks is linked with the conduct of certain busi-
nesses and professions. The same is true for the mar-
keting and use of a multitude of industrial goods and
consumer products. Therefore, legal regulation of busi-
nesses and products is a major component and the cen-
terline of contemporary public health practice. On the
other hand, the rights to choose and conduct a profes-
sion and business as well as product-related property
rights (e. g., a � patent) are under the particular pro-
tection of the constitution. Therefore, the regulation of
professions, businesses, and products operates on sen-
sitive legal ground.
Among the ten great public health achievements of
the 20th century in the U.S., published by the CDC,
three are directly related to the public health regula-
tion of businesses and products. These achievements
are “safer and healthier foods”, “motor vehicle safe-
ty”, and “recognition of tobacco use as a health hazard”

http://www.cdc.gov/genetics/training/perspectives/factshts/geneinfo.htm
http://www.cdc.gov/genetics/training/perspectives/factshts/geneinfo.htm
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(CDC 1999). The three achievements have particularly
been realized through legal regulation of the respective
business sections and products. This regulation includ-
ed supervision of business conduct and product market-
ing, obligatory safety precautions, safety surveillance
in the marketing period, and the regulatory accompani-
ment of these products and associated businesses that
handle food, motor vehicles, or tobacco. In addition,
among the ten great achievements, “safer workplaces”
can be traced back to the regulation of industries and
businesses as well as health relevant products (e. g.,
asbestos). This essay therefore deals with an essential
working field of contemporary public health. For this
field, a sufficient legal underpinning is essential.

Subjects of Legal Regulation

The public health activities under the heading of this
essay focus on:
• Individuals engaged in public health relevant profes-

sions and businesses;
• Companies engaged in public health relevant indus-

tries and businesses;
• Products with potential impact on the public’s health.
The legal regulation of professions in the realm of
public health was first directed towards the regulation
of health professionals (e. g., medical doctors, phar-
macists, nurses, paramedics). Therefore, medical pro-
fessions are subject to intensive statutory and admin-
istrative regulation. This includes not only � licens-
ing to access these professions but also stipulation of
the education and training curricula to obtain the nec-
essary qualifications. Some of these regulation ele-
ments will be discussed below. It is important to note
that public health regulation of professions goes far
beyond the health professions and encompasses sever-
al other professions with potential impact on the pub-
lic’s health. Among these professions, cooks, butch-
ers, other food handling professions, retailers, construc-
tors, truckers, restaurant operators, hairdressers, public
health officers, and farmers may be identified, for exam-
ple.
Corresponding to professionals, the legal regulation of
businesses and companies engaged in public health rel-
evant industries and businesses comprises companies
with direct relevance to the public’s health as well
as companies with rather indirect public health refer-
ence. Again, the regulated businesses extend the scope

of direct health-related businesses like pharmaceuti-
cal and medical device companies, hospitals, or drug
stores. Moreover, the regulation includes, among oth-
ers, the whole food and beverages industry, chemicals,
construction (e. g., asbestos!), tobacco, clothes, toys
(such as the worldwide product recalls in the year 2007
because of elevated lead concentrations in baby toys),
electronic household equipment, rifles, and the waste
industry. Substantively, the regulation of companies has
two compartments:
• Regulation with respect to health risks to the general

public; and
• Regulation with respect to health risks to company

employees (occupational safety regulation).
The occupational safety laws will be subject to a sepa-
rate essay. Therefore, in the following, the legal aspects
of business regulation will be elucidated.
Finally, the legal regulation of products with potential
impact on the public’s health covers a variety of prod-
ucts that are hard to oversee. As with the regulated
companies and businesses, the range of regulated prod-
ucts includes goods that are directly used in the health
context (e. g., pharmaceuticals, medical devices, food)
and other products with direct or indirect impact on
the public’s health (e. g., automotives, chemicals, tox-
ic substances, construction materials, mobile phones,
electrical equipment, clothes). The regulation of prod-
ucts also governs product-related information materials
like package leaflets or instruction manuals.

Elements of Legal Regulation

To a considerable extent, the type of legal means
applied within the regulation of professions, business-
es, and products are similar and have similar starting
points. Thus, for all three subjects, the regulation com-
prises the whole life-cycle of the respective product,
business, or professional conduct. Therefore, life-cycle
related regulation focuses on several distinct stages:
• Regulation of the access to a market for products,

professionals, or companies (e. g., licenses, conces-
sions, registrations, product marketing authoriza-
tions);

• Direct regulation and supervision of the business
conduct or a product’s marketing and use (e. g.,
inspections, sanctioning of legal non-compliance,
regulation of advertising, setting compulsory safety
standards, restrictions of product access by children
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and adolescents, ban of materials for production and
use);

• Indirect regulation of the business conduct (e. g.,
providing incentives through tax laws, indirect regu-
lation by tort liability, criminal law prohibitions, and
civil sanctions);

• Regulation of the continuation and end of the mar-
ket presence (e. g., prohibition and closure of busi-
nesses; revocation of licenses and product marketing
authorizations);

• Occupational safety regulation.
Accordingly, public health regulation is first relevant at
the stage of access to a commercial market by a pro-
fessional, a company, or a product. For professionals
and businesses, public health agencies regularly require
that a concession, license, registration, or other form
of administrative permission is obtained. The licensures
are a basic tool of public health practice and maybe the
most important legal instrument of commercial regula-
tion (See Gostin 2000). Similarly, products with pub-
lic health relevance routinely need to fulfill particu-
lar requirements prior to entering the market. These
requirements may consist of marketing authorizations
(e. g., pharmaceuticals) with additional specific prereq-
uisites like the conduct of clinical trials. Such product-
related requirements commonly include technical and
safety measures (See the technical safety requirements
for automotives).
After having obtained market entry, regulation contin-
ues at the next stages. Public health agencies supervise
the conduct of the business as well as a product’s use
and marketing and its safety findings. One particular
element of this segment of regulation is the regulation
of commercial speech (Gostin 2000; Gostin and Jacob-
son 2006). For a large number of products and busi-
nesses, public health authorities have imposed restraints
on commercial speech; these consist of restrictions and
prohibitions in advertising and public information (e. g.,
alcohol, tobacco, pharmaceuticals). Additionally, com-
panies and manufacturers are forced to disclose safety-
relevant information even if this disclosure is disadvan-
tageous for the marketing of a product.
Regulation of business conduct and product marketing
particularly includes regulatory surveillance, granting
permission for the agencies to inspect the businesses,
order inquiries, conduct hearings, and impose report-
ing duties. The agencies are entitled to impose legal
restraints and limitations on the business conduct and

product marketing, including trade restrictions. In case
of emergencies, the agencies are entitled to inform the
public about the health risks. This section of public
health regulation may include manifold further obliga-
tions, which cannot be discussed in detail here.
Finally, for the regulation of business conduct and prod-
uct marketing, the public health agencies need sufficient
legal authorization. The powerful legal means in this
realm include prohibition of businesses, closure of fac-
tories and businesses, ban from professions, revocation
of licenses, and withdrawal of product marketing autho-
rizations. The marketing of certain goods may be lim-
ited to certain people or (relevant for pharmaceuticals)
to certain indications. Health departments and regulato-
ry agencies may order the recall of products from the
market and terminate their economic life-cycle.

Legal Regulation of the Pharmaceutical Industry

In conclusion, legal regulation in the interest of the pop-
ulation’s health is attached to all steps of business con-
duct or product marketing so that public health agen-
cies accompany the actors from their market entry up
to the moment of market exit. A very good example
for the regulation of businesses and products is the reg-
ulation of the pharmaceutical industry and the drugs
as their products. In most jurisdictions, pharmaceuti-
cal companies must fulfill certain requirements prior to
receiving a permit to conduct their business. They need
to establish the personal and organizational infrastruc-
ture of the production process as well as undertaking
pharmacovigilance duties. Prior to placing a drug on the
market, the company must conduct clinical trials, which
again have to follow strict rules. The clinical trials
themselves need regulatory permission and an assess-
ment by an institutional review board or ethics commit-
tee. Within the conduct of the studies, the Good Clinical
Practice obligations expect attention. Based on the clin-
ical trials, pharmaceuticals will be evaluated and, final-
ly, receive a marketing authorization. After the receipt
of this authorization, the product may enter the market.
However, the production must observe Good Manufac-
turing Practice. During the whole marketing period, the
pharmaceutical company must continuously review the
safety profile of the drug. The company must estab-
lish a pharmacovigilance system in order to collect risk
information in conjunction with the practical adminis-
tration of the drug and take appropriate risk reduction
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measures. The agencies must be informed about the
obtained risk information. With increasing information,
the marketing authorization regularly undergoes varia-
tions, which need to be coordinated with the regulatory
agencies. In addition, the marketing authorization needs
to be prolongated after certain periods of time. With-
in this review process, all information on the product’s
benefits and risks are collected and evaluated. Pharma-
ceutical companies must meet extensive reporting and
notification obligations regarding safety information as
well as (in many jurisdictions) mandatory insurances.
During the marketing period, most jurisdictions prohib-
it extensive advertising and restrict product advertising
accordingly. In Europe, public advertising for prescrip-
tion drugs is not allowed. Finally, based on the pharma-
covigilance information, the regulatory agencies decide
whether the product should remain on the market or not.
Further product-related regulations on pharmaceuticals
cannot be elucidated at this point. In summary, pharma-
ceuticals and pharmaceutical companies are subject to
closely meshed regulation throughout their whole life-
cycle.

Legal Concerns

In accordance with comments of scholars, it must be
noted that from a legal perspective the “public health
regulation of commercial activity, like the regulation
of professional behavior, is highly contested terrain”
(Gostin 2000; See also Reynolds 1995). The regula-
tion of professions, businesses, and products is associ-
ated with relevant ramifications on the rights and free-
doms of the regulated individuals and companies even
though it is necessary for public health and consumer
protection purposes. In this realm, the economic lib-
erty and property rights play important roles and limit
the regulation. All individuals and companies have the
right to choose and conduct a certain business. There-
fore, regulation of access to a business or market is
a far-reaching legal tool restraining the basic rights of
individuals and companies. Similarly, the imposition
of professional duties like mandatory reporting impacts
the rights and freedoms of the regulated professional to
conduct his business the way he feels most appropriate.
Such obligations also have associated costs, which the
professional or the company has to bear.
In addition to property rights, the business or prod-
uct-related restrictions of commercial speech encroach

the constitutional freedom of speech of professionals
and companies. As another aspect, the legal regula-
tion of products often impacts property rights and pro-
fessional freedoms so that, prior to such decisions,
careful legal balancing is necessary. In fact, the high-
ly contested nature of the legal regulation of pro-
fessions, businesses, and products calls for particular
awareness of the conflicts between the public’s right to
health and safety and the economic rights, freedoms,
and commercial interests of the professional market
actors.
This area of public health practice has points of con-
tact with a number of other public health practice
fields. Among these, occupational safety regulation
was already noted above. Additionally, information and
communication in the scope of public health, infectious
diseases law, environmental law, tort law, and criminal
law as indirect public health regulation means are rele-
vant in cases of misconduct. The right balance is neces-
sary between the safeguarding and promotion of public
health and the right to conduct business autonomously.
Public health law does not intend to impede businesses
and, therefore, has to navigate between enabling busi-
nesses and product marketing and controlling and, at
the same time, mitigating the public health risks tied to
these businesses and products.

Cross-References

� Criminal Law
� Environmental Law and Public Health
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� Public Health Law, Information and

Communication
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Legionellosis

Synonyms

Infection with Legionella pneumophila; Legionnaire’s
disease

Cross-References

� Water Quality and Waterborne Infectious Diseases

Legionnaire’s Disease

� Legionellosis

Leishmaniasis

Synonyms

Infection with Leishmania

Cross-References

� Tropical Diseases and Travel Medicine

Leishmaniasis, Cutaneous

Synonyms

Leishmaniasis of the skin; Oriental sore; Delhi boil;
Baghdad boil; Balkan sore; Saldana

Definition

Cutaneous leishmaniasis primarily appears in South
Europe, Asia and Africa. It is characterized by itch-
ing and papulous efflorescences of the skin, which lat-
er develop into sharply limited lesions (ulcers). One
has to differentiate between two forms of cutaneous
leishmaniasis, dry and wet. In the dry from, which is
most frequently caused by Leishmania tropica, pain-
less, dry ulcers develop. The moist form, which is most
often caused by Leishmania major, is characterized by

secreting ulcers, which sometimes enlarge. Within 3–
18 months cutaneous leishmaniasis heals with scarring.
Often, treatment is not necessary at all. Possible ther-
apeutic measures are tissue injections with antimony
preparations and the administration of dapsone, keto-
conazole or amphotericin B.

Leishmaniasis, Mucocutaneous

Synonyms

Leishmaniasis of the mucous membranes; Uta; Espun-
dia

Definition

Mucocutaneous leishmaniasis, which is caused by
Leishmania braziliensis, is primarily found in South
America. Infection starts with a reddening and swelling
at the point of entrance, which later on ulcerates. Dur-
ing the course of the disease, the mucocutaneous mem-
branes of the nose-throat-area can be involved. When
spreading along the inner airways, the parasites can
cause ulcerations and mutilations. Among other things,
the nose septum can be involved; with the destruction of
the septum the nose collapses, a so-called ‘tapir‘s nose’
results. Therapy consists of the administration of sodi-
um antimony gluconate, meglumine antimoniate, pen-
tamidine and allopurinol. Another effective substance
for the treatment of mucocutaneous leishmaniasis is
amphotericin B.

Leishmaniasis of the Mucous Membranes

� Leishmaniasis, Mucocutaneous

Leishmaniasis of the Skin

� Leishmaniasis, Cutaneous

Leishmaniasis, Visceral

Synonyms

Kala-Azar; Dum-Dum fever
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Definition

Visceral leishmaniasis, which is also called “kala-azar”
(Hindi for “black fever”) or “Dum-Dum fever”, belongs
to the classic parasitoses. It is transmitted by the bite
of the sand fly. Transmission is also possible by nee-
dle stick injury, transfusion, transplantation or as an
intrauterine infection via the placenta. Kala-azar is
characterized by an affection of inner organs; lymph
nodes, spleen, liver and bone marrow are primarily
involved. Visceral leishmaniasis starts with fever, stom-
ach ache, diarrhea and loss of weight. As the disease
progresses there are recurrent fever episodes, a reduced
general condition, hepatosplenomegaly, edema, ascites
and internal bleeding occur. Laboratory test results
show anemia, low white blood cell count (leucopenia)
and low platelet count (thrombopenia). Without ther-
apy, kala-azar has a deadly outcome within 1–2 years;
effective treatment can reduce lethality to 3–20%. Ther-
apy consists of administration of intramuscular or intra-
venous pentavalent antimonial (Sbv) compounds. For
a couple of years, a new substance, miltefosin, has been
available, which can be administered orally.

Leisure Time Physical Activity
and Sedentariness

DIRK STEINBACH, CHRISTINE GRAF

Deutsche Sporthochschule Köln,
Köln, Germany
steinbach@dshs-koeln.de, c.graf@dshs-koeln.de

Definition

Leisure time physical activity refers to all of the behav-
ior connected with � physical activity that people
engage in in their freely disposable time. Hence, there
is a distinction between it and physical activity which
is engaged in as part of gainful employment or in the
context of daily life. In particular, however, the bound-
aries between leisure time activities and everyday activ-
ities are blurred because of their situational and subjec-
tive nature. As specific forms of leisure-time behavior
which consciously aim at improving physical fitness,
� sport and exercise constitute the core area of leisure
time physical activity.
Describing the same problem from the opposite per-
spective, sedentariness is a concept or term which refers

to a physically � inactive lifestyle. It is embedded in
social and mental behavioral patterns and caused by
current developments in the work and leisure sector of
our societies (Brettschneider and Naul 2004).

Basic Characteristics

� WHO estimates that physical inactivity is the cause
of approximately 2 million deaths a year. The propor-
tion of physically inactive or insufficiently active people
is estimated at 17% and 41%, respectively. These aver-
age figures are even exceeded in the developed coun-
tries and particularly in the major cities with their envi-
ronments that are less conducive to exercise (WHO
2004). In modern Western societies, daily energy con-
sumption has fallen by approximately 800 Kcal over the
past five decades, which is the equivalent of walking 16
km (Hardman and Stensel 2003), and in Europe, two
thirds of adolescents do not follow the recommenda-
tion of engaging in moderate exercise for an hour a day
(Brettschneider 2004).

Leisure Time as a Sphere
of Physical Activity

Until late in the second half of last century, the bulk of
physical activity was engaged in during gainful employ-
ment. However, technological developments and struc-
tural changes in the working world, combined with
shorter working hours, and particularly a shorter total
working life, have led to a situation where only 20%
of the population in the European Union today still
engages in fairly intensive physical activity (EU 2003)
within the framework of gainful employment. A simi-
lar picture emerges with regard to physical demands in
the area of housework and mobility. For instance, the
spread of washing machines in Germany rose from just
9% to 89% between 1962 and 1993 (Heßler 2001) and
the proportion of journeys made by bicycle in the EU is
a mere 5% (WHO 2000).
Not only has the total energy balance decreased over-
all as a result of the smaller amount of physical activ-
ity but there have also been significant shifts in terms
of the context in which physical activity is carried out
and can be carried out today. As a result, the function-
al correlation between work and leisure time has also
changed. Instead of primarily contributing to regener-
ation after heavy physical work, leisure time and the
activities undertaken during leisure time perform the
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opposite function today and are therefore intended to
compensate for a lack of exercise and psycho-social
stresses at work.

Leisure Patterns and Behavior

Almost all empirical surveys prove that the leisure
activities most frequently engaged in are predominant-
ly sedentary and physically inactive recreational activ-
ities such as reading, resting, talking on the phone or
watching television, while active habits play a subordi-
nate role. With regard to physically active leisure-time
activities, extensive data is available on sports activities.
Other physically active habits during leisure time have
only been recorded and analyzed sporadically owing to
their less structured nature and the associated systemic
difficulties. With regard to the spread of a sedentary
lifestyle during leisure time, it is mainly the use of the
media that has been investigated to date.

Sport During Leisure Time

The percentage of the population that actually regularly
engages in sporting activity is relatively small. A com-
parative study of European Union countries which was
conducted in 2004 was able to show that only 38% of
the EU population engage in sporting activity at least
once a week and only 17% do so 3 times or more per
week. In the EU however, 51% of people do not engage
in any form of sport whatsoever (EU 2004). The by and
large low level of participation in sport becomes even
clearer if the assessment is based on time budget data
instead of on the self-reported frequency of sporting
activity. Here, data from European time budget surveys
carried out during the period from 1998 to 2002 shows
that on average 15–30 minutes a day is spent on sport
and exercise in the broader sense (including activities
such as going for a walk or picking mushrooms). In no
European country do people spend more than a quarter
of an hour a day on sporting activity in the narrower
sense. In the less active countries of southern Europe,
the figure is in some cases even less than 5 minutes (van
Bottenburg 2005).
This is average data. However, all of the studies con-
ducted on sporting habits indicate that, in spite of the
successful opening up and � democratization of sport
on the lines of the Sport for All movement, there are
also still major differences in respect of regional par-
ticipation in sport and different prevalence based on

socio-demographic characteristics. Thus, an interna-
tional comparison shows up a clear North–South divide
with higher participation in sport in the Scandinavian
and central European countries (van Bottenburg 2005).
Furthermore, it is evident that men by and large are
more active in a sporting sense than women and that
younger people are more active than older people. How-
ever, the influence of gender and age on individual
sporting habits is progressively declining (ibid.); socio-
economic status and the level of education, on the other
hand, continue to influence the likelihood of participa-
tion in sport as strongly as ever.

Use of the Media
and TV Consumption

Use of the media, especially television, dominates
leisure-time behavior in all developed countries. In Ger-
many, for instance, 98% of the population above the
age of 14 watches television at least once a week.
The average viewing duration is 110 minutes for adults
(� HETUS), 108–109 minutes for children and ado-
lescents and significantly more for the over 65s (143
minutes). The results of research on changes in viewing
duration are contradictory (Brettschneider 2004). The
growing number of permanent viewers should be high-
lighted. Approximately 15% of European children and
adolescents between the ages of 11 and 15 watch four
hours or more of television a day. In some European
countries, the figure is even close to 40% (ib).
Computer use also plays a major role in leisure-time
behavior. However, unlike television, computer-related
activities have not yet caught on equally in all devel-
oped countries or in all social classes. In Germany, for
instance, significantly more frequent computer use dur-
ing leisure time is evident in cohorts born before 1976
(HETUS). Similarly to TV consumption, the percent-
age of heavy users is also important here: 13% of ado-
lescent Europeans spend 3 hours a day at the computer;
at weekends, the figure even rises to 24% (Brettschnei-
der 2004).

Conclusion

Physical inactivity and the high prevalence of a seden-
tary, inactive lifestyle are a huge threat to general
health, although the problem is no longer confined sole-
ly to the highly developed societies of Europe and
North America but has also spread to the less developed
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countries. Against the backdrop of structural and tech-
nological development, an increase in physical activity
for the majority of the population can only be achieved
by boosting physical activity in the area of daily activ-
ities and by changing leisure-time behavior. In this
regard, it must in particular also be ensured that no
two-tier society develops in which people with a low-
er socio-economic status and educational background
are also disproportionately often inactive and are thus
exposed to a higher health risk. Measures that help
target groups who are particularly at risk to change
their leisure-time behavior and that make it possible
for broad social classes to gain preferably barrier-free
access to physically active leisure-time activities there-
fore represent an important and cost-efficient contribu-
tion to public health.

Cross-References

� Physical Activity
� Public Health
� WHO

References

Brettschneider WD, Naul R (2004) Study on young people’s
lifestyles and sedentariness and the role of sport in the
context of education and as a means of restoring the
balance. Available at: http://ec.europa.eu/sport/documents/
lotpaderborn.pdf

European Commission (2003) Physical Activity. Special Euro-
barometer, 68.2, Directorate–General for Communication,
Brussels

European Commission (2004a) The citizens of the European
Union and sport. Special Eurobarometer, 62.0:213, Direc-
torate–General for Education and Culture, Brussels

European Commission (2004b) How Europeans spend their time.
Everyday life of women and men, data 1998–2002. Office
for Official Publications of the European Communities, Lux-
embourg

Hardman A, Stensel D (2003) Physical Activity and Health. The
Evidence Explained. Routledge, New York

Heßler M (2001) Mrs. Modern Woman. Zur Sozial- and Kul-
turgeschichte der Haushaltstechnisierung. Campus, Frank-
furt a. Main, New York

Van Bottenburg M (2005) Sportsparticipation in the European
Union. Arko Sports Media, Nieuwegein

WHO (2000) Transport, environment and health. Available at:
http://www.euro.who.int/document/e72015.pdf

WHO (2004) Global Strategy on Diet, Physical Activ-
ity & Health. Available at: http://www.who.int/
dietphysicalactivity/strategy/eb11344/strategy_english_
web.pdf

Leprosy

Synonyms

Hansen’s disease

Definition

Leprosy is chronic, mildly infectious illness that pro-
duces, if untreated, various deformities and disfig-
urements. It is caused by the rod-shaped bacterium
Mycobacterium leprae. The mode of transmission is not
fully understood. It is thought to be transmitted by nasal
discharges and skin sores, possibly also by contaminat-
ed objects and arthropods. Only 5% of those exposed
acquire the disease. The onset is intermittent and gradu-
al; symptoms may not appear until years after exposure.
It is seldom fatal, but its involvement of the peripheral
nerves destroys sensation and makes the patient prone
to inadvertent injury.

Lethality

� Mortality

Level of Measurement

Synonyms

Scale of measurement; Taxonomy of data/variables;
Steven’s classification system

Definition

The level of measurement of a variable is a classifica-
tion proposed in order to describe the nature of infor-
mation contained within numbers assigned to objects
or subjects, therefore within the variable. It refers to the
degree to which characteristics of the data may be mod-
eled mathematically. The most frequently used classi-
fication of measurement scales in biostatistics is one
defined by Stevens, who proposed four level of mea-
surement: nominal, ordinal, interval, and ratio. Each
involves different properties (relations and operations)
of the numbers or symbols that constitute the measure-
ments as well as a set of permissible transformations.
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852 Liability of Public Authorities

The nominal scale (or Level of Measurement) only clas-
sifies or categorizes values of the variable. The ordi-
nal scale is used to order or rank values of variables
in addition to naming variables. For the interval scale,
equal differences between measures represent equal dif-
ferences in the values of the variable, and there is not an
arbitrary zero point. In the ratio scale, any two adjoin-
ing values are the same distance apart and there is a true
zero point (the complete absence of any amount of
the variable).

Liability of Public Authorities

� State Liability

Liability Without Fault

� Strict Liability

Liberalism

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Liberalism would
stress human rights and individual opportunities and
would protect the individual from some abuses which
have taken place in the past in the name of the common
good.

Liberalism and Libertarianism

Definition

Liberalism is a political philosophy that puts a high
value on the liberty of each human being and rejects
authoritarian control. So every person ought to do what
s/he prefers to, as long as s/he treats other human beings
with respect. Liberalism comes in two flavors: On the
one hand, there are libertarians who hold the opin-
ion that the state should guarantee complete individual
freedom without infringement of personal choice. This
means – in its extreme form – no government-provid-
ed social services, and only a bare minimum of taxes
and trade regulation (e. g. merely a protection of own-
ership). Egalitarian liberals (� Egalitarianism), on the

other hand, believe that the right of choice requires ade-
quate resources. This implies a positive right to a min-
imum level of resources and services to ensure equal
opportunities.

Lice

Synonyms

Pediculosis

Definition

Lice, wingless insects with six stout legs and claws,
spend their whole life on their host and cling tightly
to the host’s hair. Eggs (0.5mm), the so-called nits, are
laid near the proximal part of the hair shaft. They are
attached with a specialized saliva, causing a bond which
is difficult to separate. Eggs hatch into nymphs; follow-
ing three nymphal stages, the adult stage is reached.
The whole cycle of development (from the egg to the
adult louse) lasts 30–41 days. The characteristic symp-
tom of an infestation with lice is itching. One can dis-
tinguish between head lice (pediculosis capitis), body
or clothing lice (pediculosis vestimentorum) and pubic
lice (pediculosis pubis, � sexually transmitted diseases,
STD). As for children, the most common lice are head
lice. Lice cannot jump; transmission from one individ-
ual to another takes place by direct contact. Away from
their host lice can only survive for a short time, as
they feed on blood and need specific surroundings (like
a certain temperature). Nits can be scraped off the hair
with a special nit comb, which is a comb with very fine
and close teeth. The medical treatment consists of the
application of malathion, pyrethrum or permethrin. The
advantage of permethrin is that it has to be used only
once. In cases of body or pubic lice, clothing and bed-
clothes should be washed at a temperature of at least
60°C. Lice at all their different stages (eggs, nymphs)
can be killed by freezing or by keeping clothing, soft
toys and other articles in plastic bags for a couple of
days.

Licensing

Synonyms

Licensure
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Definition

In administrative law, licensing means the regulato-
ry legal tool to regulate professions, businesses, and
products. The key instruments of licensing are licens-
es, permits, and other means of regulatory supervision
of the entry and conduct of professions and business-
es. The license stands for the regulatory permission to
take on a regulated profession or a regulated business
or to develop and market a product that is subject to
governmental regulation (e. g., pharmaceuticals, medi-
cal devices). Governmental licenses are revocable. In
contrast, under private law, licensing means agreements
with which holders of intellectual property rights allow
others to utilize these rights vis-à-vis a license fee.

Licensure

� Licensing

Life Expectancy

Synonyms

Survival; Years of life; Longevity

Definition

Life expectancy is a statistical measure defined as the
expected (mean) survival of human beings based upon
a number of criteria such as gender and geographic
location. Popularly, it is most often construed to mean
the life expectancy at birth for a given human popula-
tion, which is the same as the expected age at death.
However, technically life expectancy means the expect-
ed number of years remaining to live, and it can be cal-
culated for any age.
Life expectancy is a summary measure of mortality and
survival in a population, often used for comparisons
across time and between countries. Using a demograph-
ic life table, life expectancy can be calculated from any
exact age as the average number of years lived from
a particular birthday. Life expectancy at birth is a sta-
tistical measure of the average length of life in a given
population. For populations undergoing � demograph-
ic transition, life expectancy can increase with age in
the early years, reflecting high rates of infant and child

morality and showing that those who survive the high-
risk early period have better prospects of survival. After
this early period, remaining life expectancy declines
with age.

Life Skills

Definition

Life skills are defined as follows in the context of health
promotion: Life skills are abilities for adaptive and pos-
itive behavior that enable individuals to deal effectively
with the demands and challenges of everyday life.
Life skills are needed to maintain and use social con-
tacts in cases of life crisis, disease, and disability.
In addition, they include decision making and prob-
lem solving, creative thinking and critical thinking,
self awareness and empathy, communication skills and
interpersonal relationship skills, coping with emotions,
and managing stress. Life skills encompass social and
communicative abilities as well as personal, inter-
personal, cognitive, and physical skills that enable peo-
ple to control and direct their circumstances in life, and
to develop the capacity to live with and produce change
in their environment.

Lifestyle

Synonyms

Way of life

Definition

A lifestyle is based upon an individual organization and
expressive arrangement of everyday life and it forms
a synthesis of conscious intentions and unconsciously
experienced behavior, attitudes and objectives, and con-
tacts and interactions with other people.
Individual lifestyles can be found, in the same or similar
manner, in other people. Lifestyles show correlation but
also differences. Lifestyles are determined by gender,
age, education, work income, ethnic groups and social
ecological environment.
Lifestyle is a way of living characterized by identifiable
patterns of behavior based on an individual’s choice,
influenced by the individual’s personal characteristics,
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their social interactions, and socioeconomic and envi-
ronmental factors.
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� Culture
� Ethics and Culture
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Introduction

Good health is the most valuable asset a person can ever
own. Until the first half of the 20th century mortality
and morbidity were mainly affected by communicable
diseases such as infectious and deficiency diseases. In
the last decades life expectancy has increased continu-
ously and the transition from infectious to degenerative
diseases has created new lifestyle-related health prob-
lems. Thus, the conditions have changed and chronic
non-communicable diseases have become a major bur-
den both in the developed and in the developing nations.
There are many factors that influence an individual’s
health. Whether a person falls ill depends on various
exogenous and endogenous reasons. Generally, the idea
of health determinants includes the social, economic
and physical environment and additionally the person’s
individual characteristics and behavior (WHO 2007a).
Thus, individual lifestyle determinants have a strong
effect on a person’s well-being.
Determinants such as unbalanced diet, a lack of physi-
cal activity and substance abuse can be linked to a num-
ber of major health problems (European Commission
2007). There is ample evidence that these determinants
cause for example diseases like certain cancers, obe-
sity or cardiovascular diseases. Thus, many diseases
are related to people’s behavior (Koelen and van den
Ban 2004). Especially deprived populations and chil-
dren have a smaller chance to achieve a well estab-
lished health status and are the population group with
the highest prevalence of non-communicable diseases.

These conditions are normally caused by poor nutri-
tion, low physical activity levels, smoking or alcohol
abuse. Combined with economic, social and cultural
circumstances as well as gender aspects they interact
and affect the individual’s health status. Taking differ-
ent living conditions into account it becomes clear that
preventing the public’s health is a challenging mission
for the individual itself but first of all for policies, insti-
tutions, the global market and the community. For this
reason campaigns and interventions that address health
promotion should also focus on cultural and socioe-
conomic factors. Therefor, actions and interventions in
various settings, such as kindergartens, schools, work-
places or local communities could be realized efficient-
ly by practicing healthy behaviors and using preventive
healthcare services.
But there is a great demand particularly for policymak-
ers and public health institutions to interact, identify
deficiencies in health systems, propose broad health tar-
gets and communicate to implement health policies on
national and regional levels. Thereby the overall goal to
promote the population’s health can be achieved. On
the other side public health policies should be trans-
formed into action with respect to the individual respon-
sibility of the population. People make different choic-
es about the way they want to live and consequently
affect directly their health and well-being. According-
ly, tobacco and alcohol consumption, high blood pres-
sure and obesity are risk factors that cause at least one
third of all diseases in developed countries like North
America, Europe and the Asian Pacific (WHO 2002).
It is obvious that these circumstances lead to a broader
encouragement to the individual itself and certain pop-
ulation groups in their settings always in consideration
with current scientific basis.
An individual’s lifestyle consists of a broad range of
determinants that have an impact on health and well-
being. The underlying chapter provides an overview
about relating determinants. It is divided in the fol-
lowing subtopics: nutrition, obesity, physical activi-
ty, leisure time physical activity and � sedentariness
(� leisure time physical activity and sedentariness),
environmental health determinants, economical health
determinants, social health determinants (� health
determinants, social), psychological health determi-
nants (� health determinants, psychological), alcohol
consumption, drug abuse, substance abuse, tobacco
consumption, reproductive health and the influence and
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impact of health care systems according to health and
lifestyle related aspects.

Nutrition

� Nutrition is a complex interaction that influences
our daily life and is also influenced by various deter-
minants. It covers not only human needs – for exam-
ple absorption of liquid and solid foods to provide the
body with essential nutrients – but effects significant-
ly social issues. Different sensory characteristics eating
and drinking can be seen as a pleasure. Cultural, eco-
nomic and individual factors determine the quality of
nutrition and nutrition habits as well as influencing fac-
tors like lifestyle and well-being. A healthy diet pro-
vides an adequate amount of each essential nutrient.
Thus, a well-balanced nutrition is essential for promot-
ing health and has a high impact on preventing nutrition
related diseases.
Nutritional Recommendations like the Daily Reference
Intakes (DRIs) provide fundamental information on
basic nutrients needs for every population group and
period of life to maintain the individual’s health. DRIs
incorporate current concepts regarding the role of nutri-
ents and food components in reducing for example the
risk of chronic diseases and are intended to plan and
assess diets for healthy people (Dudek 2006).
What people are finally eat depends on their lifestyle,
their preferences and dislikes. Often, consumed meals
are too fat, too salty and do not consist of enough
fresh components like vegetables, fruits or fresh herbs.
The widespread overnutrition leads to problems such as
overweight and obesity in the industrial countries. Con-
sumers should be provided with information that is nec-
essary to create a healthy and well-balanced diet with
respect to aspects like dietary diversity or cultural dif-
ferences in daily nutrition. This information needs to be
scientific based and clearly described. Nutrition educa-
tion should be intended to be an integral part of school
curricula in order to let children of all age groups bene-
fit early from prevention and health promotion.

Obesity

� Obesity is one of the greatest current public health
challenges. The prevalence has tripled in many coun-
tries in the last two decades and is increasing at an
alarming rate. A great prevalence of obesity in men and
women as well as in children is recognized in popu-

lations living in the N and W of Europe, in Australia,
Canada and the US (Crawford and Jeffery 2005). Chil-
dren and additionally people in lower socio–economic
groups are mostly affected. Overweight and obesi-
ty are strongly related to non-communicable diseases
and contribute to a decrease in life expectancy (WHO
2006). According to this one’s quality of life is influ-
enced negatively and therefor obesity has a significant
effect on economic costs and social development.
� Overweight and obesity are considered as a prob-
lem of energy balance. Inadequate diet with high energy
intake and low physical activity result in a positive ener-
gy balance. Studies show that energy intake has risen in
concert with the growing of obesity and is combined
with a decrease in energy expenditure (Crawford and
Jeffery 2005). Additional factors that have an influence
on the course of overweight and obesity are for exam-
ple the parental weight, genetic fundamentals as well
as the preventive effect of exclusive breastfeeding dur-
ing the first six month of life (European Commission
2004a). Excessive body weight often results in various
diseases particularly cardiovascular diseases, diabetes
mellitus type 2, high blood pressure, dyslipidaemia and
certain form of cancer. Gastrointestinal, respiratory or
psychological complications are due to both overweight
and obesity.
In tackling and preventing overweight and obesity pub-
lic health strategies and policy responses are very
important key elements that may change the present sit-
uation. Especially children and their caregivers (fani-
ly members and teachers) have to be addressed in
public health programs and intervention because food
habits occur in early childhood and have its implication
up to adulthood. Behavior-oriented lifestyle programs
should be preferred instead of pharmacotherapy. Public
health approaches to obesity prevention have to address
a broad range of influencing factors. Key elements that
have to be focused on are nutrition and physical activity
which have an important impact on energy balance and
finally on the individual’s health and well-being.

Physical Activity

Regular � physical activity can be seen as one of the
most influencing factors for quality of life and pro-
vides the basis for the maintenance of health and well-
being. Being physically active regularly in a moderate-
intensity helps to reduce various kinds of diseases and
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almost all people of different ages benefit from regu-
lar (RKI 2005; Center for Disease Control and Preven-
tion 2006). Children and their parents and even older
people help to maintain their health by being physically
active. It is recommended to be physically active at least
30 minutes each day (RKI 2005). Today, a large num-
ber of methodologically similar studies provide essen-
tial information on how, how often and what kind of
physical activity the individual should aim at. Studies
and questionnaires conclude their results in public rec-
ommendations. Furthermore, health education in pub-
lic places, such as kindergartens, schools or compa-
nies may be useful to increase knowledge and compe-
tence of the whole population concerning an enhanced
physical activity and so health-promoting environment.
National policies have to aim at encouraging the popu-
lation by providing more engagement in being physical-
ly active (WHO 2007a). Thus, a regular physical activi-
ty has numerous health benefits and reduces the risk for
major chronic diseases.

Leisure Time Physical Activity and Sedentariness

During the past decades physical activity has declined
in the daily life of most people living in industrial
countries. Great distances to the workplace and modern
life circumstances lead to a more inactive life. People
tend to go by car or by public transport for short dis-
tances and working conditions in offices enhance the
� sedentary behavior (� leisure time physical activity
and sedentariness) as well. Physical inactivity is char-
acterized by a lack of sufficiently strong contractions of
muscles. Furthermore, the metabolism is not adequate-
ly forced. Leisure time activity refers to all behaviors
that are connected with being physically active in free
time. Physical is believed to contribute to obesity and
other diseases, such as type II diabetes, some kinds of
cancer or heart diseases and thus, causes approximately
2 million deaths a year. According to this a predom-
inantly sedentary lifestyle increases the risk for many
non-communicable diseases.
Most people spend their free time by doing predomi-
nantly sedentary activities such as reading, or watching
television instead of doing sports. Furthermore, time
budget for additional physical activity is very limit-
ed when for instance working the whole day and car-
ing of the family. Further impact on inactivity is giv-
en by socio-economic status and the level of education

whereas gender does not have a dominant influence.
Additionally, the use of the media, for instance tele-
vision or computer, dominates leisure-time behavior in
all developed countries. Regarding this present situa-
tion enhancing physical activity promoting to be one of
the major objectives, especially for public heath poli-
cies from an evidence–based perspective. More stud-
ies are needed to develop an effective and applicable
approach on how to best tackle people’s physical inac-
tivity. Efforts have to be multidisciplinary in order to
encourage individuals and communities without disre-
garding environmental, transport community planning
circumstances.

Environmental Health Determinants

Human health and environment are multi-causaly
linked. Living conditions, workplace and individual
lifestyle factors determine health and thus the quality
of one’s life. According to that, � environment-relat-
ed determinants of health (� health determinants, envi-
ronmental) cover all physical, chemical, biological and
psychological conditions that may have an effect both
on the current as well as on future life (Kreisel 1998).
During the last decades environmental conditions have
been improved, e. g. medical care has been well es-
tablished, as well as hygienic circumstances, living
and working conditions. This background leads to
a high quality of life and an increased life expectan-
cy. Nevertheless, there are various diseases that are
attributable to environmental factors. Additionally,
these differ between industrial and developing countries
and between the East and the West of Europe and more-
over, these are strongly depending on socio–economic
aspects (EEA 2005).
While most of the people living in developing countries
suffer from communicable diseases, caused by pover-
ty and poor hygiene, the major burden of disease in
industrialized countries are due to non-communicable
diseases caused by changes in lifestyle through a mod-
ernized environment.
Currently, air pollution and climate change have the
greatest impact on population health. As a result, dis-
eases like respiratory illness and allergies have become
a major problem and the relation of human health and
environmental quality have become more precise and
relevant due to ongoing research and policy activities.
The public concern about the present situation demands
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on science and research (EEA 2005). Moreover, the
environmental influence on health-related quality of life
is also linked to economy and health care system (e. g.
increased illness and thus loss of working hours, high
expenditures of health systems). Strategies that help to
prevent and protect the environment and the population
are urgently necessary since environment and human
health as well as well-being interact from the beginning
of life. Thus, prevention has to be aimed at identifying
and reducing the risks.

Economical Health Determinants

A person’s health status is additionally influenced by
the environment. Health status and economical health
determinants (� health determinants, economic) inter-
act consistently, e. g. income affects the health status,
well-being and quality of life in addition to social, psy-
chological and individual characteristics. Within the
framework of Public-Health-Issues health economics
focus not only on economic analysis of health care and
the financing of health systems but on the development
of organization and financing of innovative profiles of
health or medical care. In the present situation of well-
established health systems it is of great importance how
to analyze their costeffectiveness. The overall aim is to
establish health services considering the needs of every
person combined with acceptable cost and high-quality
and to further go on in measuring the efficiencies of sev-
eral programs or interventions in the field of public pre-
vention and health promotion. Thereby important eco-
nomical basics should be established by health policies
to improve the population’s health.

Social Health Determinants

Lifestyle and health are socio-culturally varying
(� health determinants, social). Socio–economic posi-
tion, social roles and circumstances or cultural factors
are complex patterns also including sex and age. Thus,
health status is influenced by socioeconomic develop-
ment and vice versa. Lower socioeconomic status is
the most powerful contributor affecting one’s health:
the lower one’s socioeconomic status, the poorer one’s
health. Social inequalities in health are a key problem
all over the world (Siegrist and Marmot 2006). Socio–
economic factors greatly influence the health status.
Level of education or occupational class can be seen
as socio–economic indicators that have a big impact

on health status. Mortality is between 28 and 53 per
cent higher in the lower educational groups (Mack-
enbach 2006). Stable social networks and social sup-
port operate as protective determinants for coping with
stressful situations in daily life. Thus, social capital
is an individual resource that is fundamental for the
social status, health and well-being. Another aspect of
social health is employment. The absence of regular
income and acceptance in society leads to higher mor-
bidity and mortality. Unemployment is associated with
adverse health outcomes. On the basis of the grow-
ing concern, evidenced-based strategies to reduce social
health inequalities have to be focused on. Changes in
lifestyle and modifications in the individual’s environ-
ment should be first steps of an intervention to reduce
social health inequalities on the population level.

Psychological Health Determinants

Health and its psychological processes contribute to an
individual and productive life. Psychological determi-
nants have a major focus on behaviors that contribute
to health and illness (� health determinants, psycholog-
ical). But unfortunately, in most parts of the world inter-
est in mental health and related disorders is unsufficient
especially if compared to physical health. According to
the World Health Organization (WHO) mental health
problems are increasing and today about 450 million
people suffer from mental disorders that are responsi-
ble for 12% of burden of disease (more than on cancer)
(WHO 2001).
Mental health itself is difficult to define and implicates
more than the absence of mental disorders. The indi-
vidual’s behavior, social and economical circumstances
have a high impact on mental health. Psychological
well-being further is influenced by self-esteem, exis-
tence of life-tasks and goals, emotional well-being as
well as the interaction of socio-economic lifestyle and
psychological health.
Regarding public health issues it is essential to pay
attention to the health of every individual. Primary pre-
vention should be regarded as the first and most promis-
ing way to reduce the prevalence of mental disorders
and is intended to address population groups at high
risk. Policies should focus on the population’s mental
health by cost-effective services, mental health promo-
tion programs, adequate care concepts or for example
promoting a healthy lifestyle and therefor reduce the
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risk for mental disorders and related conditions (WHO
2001).

Alcohol Consumption

According to the World Health Organization about
2 billion people worldwide consume alcohol beverages.
The over-consumption and in connection with this alco-
hol dependency are related with high morbidity and
mortality all over the world and implicates health and
social consequences. People regard alcohol and its con-
sumption as a part of culture, lifestyle and luxury. For
most people alcohol is an integral part of daily life.
Influencing factors are the socio–economic position,
cultural factors but also social and political circum-
stances, like taxes and the availability of alcoholic bev-
erages. � Alcohol consumption can be divided in three
main groups: moderate drinking, heavy drinking and
excessive drinking (WHO 2004).
Particularly the number of young people who are seri-
ously threatened by the use of alcohol is rising, espe-
cially by increased binge drinking. Young people drink
in order to get drunk.
Heavy alcohol consumption is linked to numerous dis-
eases. Depending on the period, the social circum-
stances, individual health and amount of alcohol a per-
son drinks several health related problems can occur.
Aggressiveness, physical disorders and alcohol poi-
soning are results of short-time alcohol consumption.
Whereas liver cirrhosis, certain cancers, cardiovascular
diseases or malnutrition reflect long–term heavy drink-
ing. Additionally, the social network can collapse with
loss of friends, family or job as major consequences.
Tackling the alcohol problems has to be an inte-
gral part of public health policies. Primary prevention
throughout public programs or interventions should be
already implemented in the surroundings of children
and teenagers. This population group is at risk and pre-
mature alcohol problems may lead to further difficul-
ties in adulthood. Policy initiatives should also aim at
reducing the public availability of alcoholic beverages
(WHO 2004).

Drug Abuse

� Drug abuse in this context is related to medica-
tion drug abuse, the consumption of a drug apart from
a medical need. It covers psychological and physical
symptoms and leads to behavioral changes. Drug abuse

is one of the hardest ascertainable form of addictions.
Women are more likely to abuse drugs than men and
increased age is associated with higher prevalence of
drug abuse. Analgesics, barbiturates, depressants but
also anorectics are drugs often abused. Drug abuse may
lead to drug dependence and increases the risk of phys-
ical, mental and social disorders (Faust 1996).
Furthermore, the use of drugs in daily life implicates
hazards in road use and occupation and poor health
is the consequence, too. Taking drugs is often com-
bined with alcohol consumption and thus increases its
effect on health. Another field of drug abuse covers dop-
ing, substances that positively influence muscular effort
with adverse health effects.
Knowing that people who abuse drugs are often under-
stated and harder to identify overall aims of public
health strategies should focus on confirming the diag-
nosis of drug abuse in time for preventing further drug-
abuse-related diseases. Prevention and health promo-
tion may contribute to premature identification and edu-
cation based on scientific evidence and with political
encouragement.

Substance Abuse

Substance abuse (� substance related disorders) in this
context describes the intake of substances with psy-
choactive properties that affect the central nervous sys-
tem grouped according to their stimulating or hallucino-
genic effect, such as alcohol, cannabis, nicotine or opi-
oids. The regular use of psychoactive substances results
in health threats on the basis of the addicting potential.
Psychoactive substance do not only change mood for
a short time. With regard to long-term intake of the
mentioned substances health consequences of depen-
dence or intoxication lead to higher risks for accidents,
violence and mortality. These conditions result also in
social problems as well as depression and physical dys-
functions.
People with poor social background like an adverse
childhood combined with genetic susceptibility are vul-
nerable to substance abuse. Individual characteristics of
a person may further interact.
Successful prevention of substances abuse may con-
tribute to reduce costs for therapy and rehabilitation.
Furthermore, preventive strategies should consider the
need for primary prevention as well as efficiency of pro-
grams in the mentioned field.
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Tobacco Consumption

� Tobacco consumption is the second leading cause
of death and the fourth most common risk factor for
diseases in the world (WHO 2007b). Smoking harms
nearly every organ of the human body and causes many
acute and chronic diseases, as the majority of cancers,
particularly lung cancer though the existence of harm-
ful and additive substances. In addition to this, smokers
are high at risk for heart diseases, strokes or other fatal
diseases. Especially maternal smoking during pregnan-
cy is harmful to both the mother and the fetus. It caus-
es low birth weight through inadequate supply of oxy-
gen and nutrients via the umbilical cord and addition-
ally results in long-term effects for the child after birth.
This effect is also given if the mother is exposed to pas-
sive smoke from the environment (European Commis-
sion 2004b). Passive smoking endangers not only the
own health but also the health of other people and this
particularly vulnerable populations (e. g. infants, elder-
ly etc.) (DHS 2003).
Regarding economical factors, public health costs of
treating tobacco-caused diseases are enormous. Besides
the above mentioned diseases smokers often are affect-
ed by chronic diseases that keep them away from work.
Particularly poor, deprived individuals and families are
influenced by the loss of money spend on tobacco, loss
of income through illness and so forth. Furthermore,
tobacco smoking and the exposure to tobacco smoke
have social and environmental consequences.
For reducing the number of smokers, effective multi-
level strategies on the national and global level have
to be implemented in various settings. A high impact
on combating the tobacco problem is known by pub-
lic interventions, such as informing the population
about the health risks of cigarette smoking or increas-
ing prices on tobacco products. Additionally, prohibit
smoking in public places, restaurants and work places
have lead to reduced tobacco consumption. Only cost-
effective and successful preventive strategies may bring
long–lasting changes for a smoke-free environment in
all public places. Although, smoking and its health
effects are well-known, the problem of tobacco con-
sumption and its serious consequences on public’s
health can only be solved with the aid and coopera-
tion of all countries (DHS 2003). Early primary preven-
tion can avoid that children and adolescents start smok-
ing.

Reproductive Health

Reproduction needs a healthy population that has nec-
essary resources, including individual decision-making
and environmental basics. Sexual and � reproductive
health is a vital element of physical and emotional well-
being. Complete physical, mental and social well-being
lead to the ability that people are able to have a satis-
fying and safe sex life, that they have the competence
to reproduce and the freedom to decide if, when and
how often to do so and that men and woman have to
be informed about safe, effective and acceptable meth-
ods of birth control. Furthermore, reproductive health
focuses on techniques and services that contribute to
reproductive health and well-being and prevents repro-
ductive health problems (United Nations Fund for Pop-
ulation Activities 2007).
Safe reproduction is a part of existing knowledge about
human sexuality and appropriate as well as good quali-
ty health information and services. Many people world-
wide live in conditions of high-risk sexual behavior and
face high risk of getting sexually transmitted diseases.
In this regard the risk depends on a person’s behavior.
To ensure comprehensive and factual information for
population, health care services, public health policies
and programs should consider the needs and abilities
of the whole population. All of them should be able to
get the chance for own decision-making and be treated
in the health-care systems. These circumstances are not
only essential for family planning but first of all for pre-
venting sexual transmitted diseases. As unsafe sex is the
second most important risk factor for certain diseases
and death effective interventions may help to make bet-
ter reproductive health choices (WHO/RHR and CCP
2007c).

Health Care Systems

One’s health is affected by � health care systems, start-
ing with care during pregnancy and delivery continuing
over the whole life span. As an interdisciplinary field
of research health care systems aim at promoting and
maintaining the population’s health. Thus, they have
contributed to improve health. How they act and imple-
ment depends on which services are provided and how
health care systems are organized. Institutional struc-
tures differ from nation to nation. Financing of these
systems is guaranteed by both – public (taxes) and pri-
vate funds (donations). As resources are limited a well-
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established distributing system leads to the best possi-
ble dissemination of funds and services (WHO 2000).

Summary

Health as a substantial resource permits people to live in
a well-established, socially, economically and produc-
tive life (von Lengerke 2001). There is no doubt that the
individual’s behavior influences certain lifestyle-relat-
ed diseases such as cancer, overweight, cardiovascular
diseases or suicides. Many of these diseases are linked
to an unhealthy behavior, such as tobacco and alcohol
consumption, poor dietary patterns and a lack of phys-
ical activity. Additionally, sexual transmitted diseases
like AIDS or mental disorders are caused by unhealthy
behavior. Therefor, most of the above-mentioned dis-
eases could be prevented by a healthier lifestyle and
behavior. This aim could be achieved by complement-
ing prevention and health promotion effectively in all
settings and at the international, national, regional and
community level.
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Life Table Analysis

Definition

Life table analysis involves stratifying patients by
length of follow-up. Within each time stratum, a prob-
ability of failing is computed as the number at risk at
the beginning of the interval. For each time stratum,
the probability of surviving is one probability minus the
probability of failing. The estimated probability of sur-
viving to a particular time is the product of the proba-
bility of surviving each of the preceding time strata.

Life Threatening Illness

� End Stage Disease

Light

� Illumination

Lighting

Synonyms

Illumination

Definition

Almost 80% of sensations from humans immediate sur-
roundings are received via the ocular system, but visi-
ble light is a key element because without light we can
not see. Appropriate lighting has a positive influence

on various aspects of human well being—visual capac-
ity and perception, mood, and mental concentration and
working ability. One of the most important tasks in
designing our microenvironment is therefore to provide
optimal lighting according to actual visual activities.
In such lighting conditions, the level of fatigue may
be significantly decreased or delayed; safety at work
increased; and lower rates of traumatism and absen-
teeism ascertained. Lighting affects the comfort of
occupants and/or workers, their health, work capacity,
and company’s productivity. Low illumination, exces-
sive brightness (glare), flicker, 100-per-second modu-
lation, or other lighting deficiencies may cause various
adverse visual and/or nonvisual effects, and other con-
sequences such as fatigue, eye strain, discomfort, visu-
al impairments, headache, accidents, injuries, annoy-
ance, etc. Daylight (or natural lighting), and electric (or
artificial) lighting of interior spaces will be described
here. The greatest source of daylight on Earth is the
Sun, directly or indirectly entering working and/or non-
working interiors through properly designed windows,
glazed doors, roof-lights, etc. Daylight is preferable in
all of these spaces because of its good spectral composi-
tion, though its levels vary with time of day and time of
year, and are highly related to climatic (lighting) char-
acteristics of the region. On the other hand, electric light
complements or replaces daylight, and two main groups
of artificial light sources for indoor space illumination
have been developed—incandescent sources (filament
lamps or light bulbs), and fluorescent tubes. Artificial
lighting may be designed as general uniform lighting
(the whole space is illuminated to approximately the
same illumination) or localized lighting (additional illu-
mination for exacting visual tasks, e. g. overhead light
in dentistry and in operating theaters and examination
rooms in hospitals, microelectronic assembly, etc). The
luxmeter is the most appropriate handy instrument for
both daylight and electric lighting measurements.

Likelihood

Definition

In general use, the word likelihood is a synonym for
probability but in statistics, it has a more specific mean-
ing – it is the probability of the observed data given the
probability model, which gave rise to the data. Like-

http://www.who.int/hia/evidence/doh/en/index.html
http://www.who.int/hia/evidence/doh/en/index.html
http://www.euro.who.int/obesity
http://www.euro.who.int/obesity
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lihood is used to compare different possible candidate
values for the parameters of the model. The one with
the greatest likelihood is considered to be more like-
ly. Parameter values for which the probability of the
observed data is greatest are the most likely values, or
maximum likelihood estimates. The ratio between like-
lihoods is used in hypothesis testing.

Likelihood Ratio

Definition

The likelihood ratio is the likelihood that a given test
result would be expected in a patient with the tar-
get disorder compared to the likelihood that the same
result would be expected in a patient without that disor-
der. A likelihood ratio test is a statistical test in which
the ratio between the maximum likelihood under the
null hypothesis and the maximum with that constraint
relaxed is computed.

Limited Resources

� Scarcity

Linear Discriminant Function Analysis

� Discriminant Analysis

Linkage Analysis

Definition

Linkage analysis is a statistical technique which is
widely used to identify markers (regions) on genes in
the human � genome with the aim of obtaining a crude
chromosomal location of the gene or genes associated
with a � phenotype of interest. The analysis must be
performed within families, because the specific marker
allele associated with the disease generally varies from
family to family, in accordance with the allelic distribu-
tion of the marker in the population.

Linkage Disequilibrium

Definition

Linkage disequilibrium is an excess or deficiency of
certain combinations of � alleles from genes or SNPs
(� single nucleotide polymorphism) located on the
same � chromosome. Linkage disequilibrium has been
observed in associations detected at the level of the
gene product. For example, many of the associations
between specific HLA alleles and various diseases may
be due to linkage disequilibrium among alleles in the
HLA region.

Linkage Group (in Some Species)

� Chromosome

Lipometabolism

Definition

Biochemical pathways to burn lipids.

Live Birth

Definition

Live birth is a birth in which the baby shows any sign
of life, such as a heartbeat or involuntary muscle move-
ment, irregardless of the duration of the pregnancy or
the duration of the life of the child.

Cross-References

� Infertility

Living Conditions

Definition

Living conditions are defined as follows in the context
of health promotion: Living conditions are the everyday
environment of people; where they live, play, and work.
These living conditions are a product of social and eco-
nomic circumstances and the physical environment –
all of which can impact upon health – and are largely
outside of the immediate control of the individual.
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Cross-References

� Health Setting

Local Health Departments

Definition

Local health departments are administrative or ser-
vice units of local or state government concerned with
health and carrying some responsibility for the health
of a jurisdiction smaller than the state.

Local Health Effects

Definition

All or part of the body may be affected. A local effect
occurs at the place where the hazardous agent contacts
the body.

Local Knowledge

� Traditional Knowledge

Local Public Health Agency (LPHA)

Definition

Local public health agencies include the � local health
department, local board of health, and/or other local
governmental entity designed to provide public health
services to the jurisdiction. Local agencies are part of
the state public health system.

Logistic Model

Definition

Logistic model is a statistical model of an individual’s
risk (probability of disease y) as a function of a risk
factor x

P(y/x) = 1

1 + e−α−βx

where e is the (natural) exponential function. This mod-
el has a desirable range, 0 to 1 and other attractive statis-
tical features. In the multiple logistic model, the term βx

is replaced by a linear term involving several factors
e. g., β1 x1 + β2 x2 if there are two factors x1 and x2.

Logistic Regression Analysis

Definition

Logistic regression analysis is a regression technique
based on generalized linear models (� general and gen-
eralized linear model). The goal of logistic regression
analysis is to find the best fitting biologically reason-
able model to describe the relationship between a cat-
egorical, most usually binary or dichotomous, outcome
(dependent or response variable) and a set of indepen-
dent (predictor or explanatory) variables that could be
categorical or continuous or both. For example, it is
used to identify risk factors associated with disease
occurrence. Logistic regression is also used to adjust
statistically the estimated effects of each variable in
the model for differences in the distributions of and
associations between other independent variables. For
example, it is used to assess interaction effects and to
understand the impact of covariate control variables.
The multiple logistic regression model is given by:
log it(π) = ln[π /(1-π)] = β0 + β1x1 + ... + βkxk,
where X1, X2, . . . , Xk are a collection of independent
variables, π is a probability of success for binomial out-
come variables and β0, β1, . . . , βk are parameters of the
model. Logistic regression applies the maximum like-
lihood estimation after transforming the dependent into
a logit variable (the natural logarithm of the odds of
the dependent occurring or not). In this way, logistic
regression estimates the probability of a certain event
occurring. A distinction can be made between binomi-
al/binary (e. g., alive or dead), multinomial (e. g., sever-
al categories of prognosis) and ordinal logistic regres-
sion (when multiple classes of the dependent variable
can be ranked), as well as between unconditional (no
stratification variables) and conditional logistic regres-
sion (inclusion of stratification variables).

Loglinear Analysis

Synonyms

Loglinear modeling
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Definition

Loglinear analysis is a multivariate statistical technique
that can be applied to contingency tables (to explore
the data or verify specific hypotheses) for analyzing the
relationships and interpretation of qualitative, categor-
ical data. Loglinear analysis, a type of multi-way fre-
quency analysis, is an extension of the two-way contin-
gency table, where the conditional relationship between
two or more discrete, categorical variables is analyzed
by taking the natural logarithm of the cell frequencies
within a contingency table. For example, the frequency
of different symptoms may be crossed by patient’s age
and gender or the number of suicides may be crossed
by region and religion. Loglinear analysis may also be
used as a regression method to predict the expected fre-
quencies (table cell values) of a dependent variable, to
understand the relative importance of different indepen-
dent variables in predicting a dependent variable, and to
confirm models using a goodness-of-fit test (the likeli-
hood ratio). It is based on loglinear models (specialized
cases of generalized linear models), with the assump-
tion that a linear relationship exists between the log-
arithm of the dependent variable and the independent
variables with a Poisson or multinomial distribution of
data. The first distribution leads to Poisson regression,
common in event history analysis. Like other forms of
loglinear analysis, Poisson regression predicts the count
or rate associated with each cell in the table formed
by the factors. Logit and probit models extend the log-
linear model to allow a mixture of categorical and con-
tinuous independent variables to predict one or more
categorical dependent variables.

Loglinear Modelling
� Loglinear Analysis

Logopaedics
� Speech Therapy

Logrank Test

Definition

This method allows instant generalization to allow the
comparison of several groups of patients with each

other: for each group, the extent of exposure to risk
of death on a particular day is still the proportion of
patients who are in that group on that day multiplied
by the number of deaths on that day. The total exposure
in one group over an extended period is the sum of the
separate exposures in that group on the separate days
comprising the period. In any one period, the sum of
all the Os (observations) will equal the sum of all the
Es (extent of exposure). For example, if we were com-
paring four groups, A, B, C, and D, we would check
that OA + OB + OC + OD equals EA + EB + EC + ED

at the end of the analysis. Logrank significance levels
or p-values may be estimated by comparing the sum

of (O−E)2

E with an appropriate chi square distribution.
(O−E)2

E can be calculated in each group and added up,

one term from each group. The sum of all the (O−E)2

E
calculations is termed χ2. If the symbol k denotes the
number of groups being compared with each other, this
has a χ2 distribution with df = k − 1.

Longevity

Synonyms

Years of life; Life Expectancy

Definition

Longevity is defined as the number of years of life that
can be expected on average in a given population. It
refers to the expected years of life at birth which is the
calculated mean age of death, based on current mortal-
ity rates for all age groups. There are other indicators
of longevity—life expectancy at age 1, 15, 45 and 65
(WHO’s Health for All database) or 40, 60, 65 and 80
(OECD Health Data). Longevity is increased during the
centuries due to improved sanitation, health care and
prevention.

Longitudinal Study

Synonyms

Long-term observational trial
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Definition

A longitudinal study is a research design in which
subjects are followed over time with continuous or
repeated monitoring of risk factors, health outcomes,
or both. Such investigation can last months or years.
Types of longitudinal studies include cohort studies
(prospective and retrospective) and panel studies. While
cohort studies sample a cohort (a group experiencing
some event) in a selected time period and study sub-
jects at intervals through time, panel studies sample
a cross-section of the population and survey it at reg-
ular intervals. Because longitudinal studies are obser-
vational, they have less power to detect causal relation-
ships than experimental studies. However, because of
repeated observation at the individual level (at two dif-
ferent points in time at least, and often more) they have
more power than cross-sectional observational studies.
Longitudinal studies can be used for researching many
topics.

Long-Term Care

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Definition

Long-term care comprises a variety of services provid-
ed to persons with a chronic illness or disability who
cannot care for themselves for long periods of time
and are therefore dependent on help with their basic
� activities of daily living. Demand for long-term care
grows exponentially with age and is concentrated in
persons aged 80 years and older. Long-term care usual-
ly involves provision of custodial and non-skilled care,
such as assisting with normal daily tasks like dressing,
bathing, and using the bathroom. This care component
is often provided in combination with help with basic
medical services such as help with wound dressing,
pain management, medication, health monitoring, pre-
vention, rehabilitation, or services of � palliative care.
Long-term care can be provided at home, in the com-
munity, in assisted living accommodation, or in nursing
homes.

Basic Characteristics

Long-Term Care Settings

Long-term care is provided in different settings depend-
ing on the recipient’s needs and preferences, the avail-
ability of informal support, and the source of reim-
bursement. Gerontological literature, therefore, often
refers to a continuum of care. Among the different long-
term care areas that have emerged, mainly driven by
reimbursement policy, the � nursing home is still the
major institutional setting. Home and community-based
care on the other hand refer to a wide variety of non-
institutional long-term care settings, ranging from var-
ious types of congregate living arrangements to care
recipients’ own homes. The boundaries between institu-
tional and non-institutional long-term care are blurred.
Many � assisted living facilities are large buildings that
strongly resemble hotels or nursing homes in physical
appearance and philosophy. Over the past decade, there
has been considerable investment in home-care services
among the Organisation for Economic Cooperation and
Development (OECD) countries, driven by the goal to
maintain disabled older people in their homes where
possible rather than in care institutions; this also reflects
the wishes expressed by older people themselves.

Providers of Long-Term Care

Long-term care provision can be differentiated into for-
mal care and informal care. Formal care is long-term
care services supplied by employees of any private
or public organization; this includes care provided in
institutions like nursing homes as well as care provid-
ed to persons living at home by professionally trained
care assistants like nurses or untrained care assistants.
A large proportion of the paid providers of long-term
care are paraprofessional workers like certified nurs-
ing assistants in nursing homes or home care work-
ers. The latter deliver the largest share of the primari-
ly low-tech personal care and assistance with manag-
ing daily life. Informal care is the care provided by
informal caregivers such as family members, relatives,
friends, neighbors, and others, mostly those with a pre-
viously existing social relationship with the care recip-
ient. Informal care is usually provided in the home and
is typically unpaid. In several OECD countries, pro-
grams have been designed for persons who are cared
for at home in order to allow a more individual choice
among care options. Some of these programs incor-
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porate payments to informal caregivers in the form of
income support. They aim to increase flexibility and
mobilize, or at least maintain, a broader carer poten-
tial that enables older persons to stay in the community
longer and reduces the need for expensive institutional
care.

Quality of Long-Term Care

Based on studies from several OECD countries, there
is evidence that the quality of long-term care is vari-
able and often does not meet the expectations of users.
Quality issues are particularly reported for patients with
dementia. Driven by concerns about poor quality of
long-term care in many developed countries, several
countries have initiated reforms, increased spending,
and introduced or improved existing regulations for
quality assessment and improvement. Usually, � qual-
ity of care is classified into the dimensions of struc-
ture, process, and outcome. Quality regulations have
developed in recent years from defining minimum
requirements for structure and process of care towards
complex assessment and improvement instructions that
include instruments for outcomes measurement, strate-
gies of continuous quality improvement, detailed doc-
umentation, and explicit requirements for protecting
patients’ rights, privacy, and participation. Yet, trans-
parency about the quality of long-term care and the
prevalence of � adverse effects in most countries is still
not made accessible to the public on a regular basis.
Without combining improved measurement with trans-
parency, the functioning of a market for long-term care
services does not seem feasible. There is a growing con-
sensus that reporting on quality in long-term care has
to be on a more scientific basis and needs to become
an integral part of the care process itself, including
scientific collaboration at the national and internation-
al levels. For decisive improvements in quality, coun-
tries need to move on from setting standards of quality
of infrastructure and process of care to measuring the
quality of outcomes. One of the main challenges will
be to back up administrative systems with better infor-
mation, which ideally should be developed in an inter-
active way: data and indicators produced from admin-
istrative systems should be of a proven reliability and
validity in order to have maximum potential for use
in developing better policies and adjusting infrastruc-
ture.

Long-Term Care Financing

There are projections that public expenditure for long-
term care as a proportion of Gross Domestic Product
(GDP) in OECD countries could double by 2050. This
leads to the question: to which degree may public sys-
tems be capable of compensating for increasing long-
term care expenditures in the future? This also affects
the private system, as it can be assumed that higher
proportions of the costs will have to be born private-
ly, which is already the case in a number of countries.
Given the fact that policy-makers are concerned about
the sustainability of their systems of long-term care
financing, different strategies have been followed, often
depending on the respective social protection systems.
Some countries have raised additional contributions;
while in others, concerns about rising expenditure have
been seen as a reason to find ways to limit expenditure
by increased targeting or raising user payments. Sever-
al OECD countries like Austria, Germany, Japan, and
the Netherlands provide comprehensive coverage and
therefore treat long-term care in more or less the same
way as other health-related needs. Other OECD coun-
tries, like the US or the UK, provide a system for long-
term care that depends in part or in whole on a means
test of the recipient’s income and/or assets, and there-
fore treats long-term care differently from the way oth-
er health-related needs are covered. Within the OECD
countries, the share of GDP spent on publicly financed
long-term care varies from 0.2% to 2.9%. Private long-
term care insurance as primary cover has played a very
limited role in most OECD countries. It is expected to
play a stronger role in the future, especially in the mar-
ket for voluntary complementary long-term care insur-
ance to meet additional costs not covered by public pro-
grams.

Conclusion

Although there is no clear recipe for balancing pub-
lic and private financing, several elements are essential
to the design and implementation of a long-term care
system for the future. The system should address the
long-term care needs of people of all ages, recognizing
that services and other accommodations must be tai-
lored to people with varying degrees of physical and
mental impairment. The long-term care system must be
sensitive to the needs of the family of the person who
requires long-term care. Although formal care should
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not replace the efforts of family and friends, the reper-
toire of services should build the family into the process
and ensure that the family is supported. The future long-
term care system should also recognize all the options
that can meet the residential and care needs of the indi-
vidual, and recognize that these needs do not necessar-
ily increase in neat, predictable steps. The system must
be flexible enough to address the acute, chronic, and
non-medical social needs—such as housekeeping and
transportation—of the long-term care client, which may
fluctuate over time. Clients who prefer more autono-
my should have that option, although they should rec-
ognize the tradeoffs involved in managing their own
care. Long-term care will be a major challenge of the
twenty-first century, and therefore financing, delivery,
and training strategies should be actively developed,
integrating the lessons learned from the successes and
failures in other countries and nations.

Cross-References

� Activities of Daily Living
� Adverse Effect
� Assisted Living Facilities
� Nursing Homes
� Quality of Care
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Long-Term Care Facility

� Hospice Care

Long-Term Observational Trial

� Longitudinal Study

The Love of Wisdom

� Philosophy

Low Birth Weight

Synonyms

Small for gestation age

Definition

Low birth weight infants are born less than 2500 gm
measured within an hour of birth.

Low-Level Exposure

Synonyms

Threshold concentrations of hazardous substances

Definition

It is difficult to quantify precisely the effects of chronic
low-level exposure to substances such as those which
are released by textiles and furniture, ingested with
food, or contained in household or personal cleaning
agents. Establishing a causal connection between a rec-
ognized and defined form of exposure and a given dis-
order is often very difficult, if not downright impos-
sible. From an � environmental medicine perspective,
however, this is especially important since particularly
vulnerable population groups – those with a high indi-
vidual susceptibility – can very well be exposed to sub-
stances either singly or in combination. Quantifying the
effects of hazardous substances in the environment by
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extrapolating from the uptake of allowable concentra-
tions within the low dosage range is especially impor-
tant for those substances which are present everywhere
and so make it impossible to avoid exposure even when
preventive measures (e. g., reducing immissions) are
observed strictly.

Lues connata

� Congenital Syphilis

Lumad

� Indigenous Health, Asian

Lung Affection with Yersinia pestis

� Lung Plague

Lung to Body Ratio

Definition

The size of the lung compared to the size of his or her
body affects the lung’s ability to absorb oxygen. Chil-
dren tend to have a larger lung to body ratio than adults,
often making them more susceptible to airborne pollu-
tion and irritants.

Lung Plague

Synonyms

Lung affection with Yersinia pestis

Definition

On the one hand, lung plague is caused by hemato-
genic spread of Yersinia pestis in patients with bubon-
ic plague; on the other hand, it can be transmitted by
droplets when coming into contact with a person suf-
fering from lung plague. Following an incubation peri-
od of 1–2 days, the infected persons develop painful
cough, black-bloody sputum, cyanosis of the lips and
difficulties in breathing; lung edema develops. Without

treatment lung plague takes a lethal course within 2–5
days in about 95% of the patients.

Luther, Martin

Definition

Martin Luther lived from 1483 to 1546. He believed in
the salvation of man through faith. He was the founder
of reformation. As a professor of theology (divinity),
he sought to correct the failures of the Catholic Church
by his orientation to Jesus Christ as the overall word
of God. He made new discoveries in God’s mercy, his
preaching, and writings, but in particular, the Lutheran
Bible, which had and still has much recognition.

Lyme Borreliosis (LB)

Synonyms

Lyme disease; Infection with Borrelia burgdorferi

Definition

In 2–4% the bite of a tick infected with the bacterium
Borrelia burgdorferi leads to clinical manifestations,
which are called Lyme borreliosis. In 70–80% of the
symptomatic courses, after 1–3 weeks, a rash develops
at the site of the bite. The so-called erythema migrans is
a reddening, which spreads centrifugally and becomes
pale in the center. Between 1 and 5 weeks (up to 3
months) after the tick bite, 15% of people develop neu-
rological symptoms (neuro borreliosis). The most fre-
quent symptom is a facialis nerve paralysis, but other
symptoms such as meningitis, encephalitis or an affec-
tion of the peripheral nervous system, with pain and dis-
orders of sensibility, can appear as well. Moreover, an
infection with Borrelia burgdorferi can affect the joints.
In the so-called Lyme arthritis, most often the larg-
er joints are involved, primarily the knee joint. While
an oral antibiotic treatment is sufficient for erythema
migrans, in neuro borreliosis and Lyme arthritis par-
enteral antibiotic therapy is necessary.

Cross-References

� Zoonotic and Parasitic Infections
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Lyme Disease

� Lyme Borreliosis (LB)

Lymphadenopathy-Associated Virus

� Human Immunodeficiency Virus (HIV)/ Acquired
Immune Deficiency Syndrome (AIDS)

Lymphogranuloma venereum (LGV)

Synonyms

Lymphopathia venerea; Climatic bubo; Duran-Nicolas-
Favre disease

Definition

Lymphogranuloma venereum is primarily found in
tropical regions. It is caused by various strains of the

bacterium Chlamydia trachomatis (serotypes L1–L3);
the incubation period varies between 2 and 30 days.
In the primary stage, a painful vesicle develops in the
genital region. This vesicle ruptures and heals with-
in 2 weeks. During the second stage, which starts 3–4
weeks later, there are general symptoms of illness. Fur-
thermore, a swelling of the lymph nodes of the groin
appears, which is painful and can be as big as a fist,
and which later ulcerates. When these ulcers heal, they
leave scars and fistulas. Long-term complications and
damage are granulomatous inflammations, an impair-
ment of the lymphatic drainage as well as strictures and
ulceration in the genital and anal region. Lymphogran-
uloma venereum is treated for three weeks with doxy-
cycline, tetracycline or erythromycin.

Lymphopathia venerea

� Lymphogranuloma Venereum (LGV)
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Maasai (Eastern Africa, Kenya, Tanzania)

� Indigenous Health – Africa

Macroelements

� Major Elements (Macronutrients)

Macrolide Antibiotics

Synonyms

Macrolides

Definition

Macrolide antibiotics have been used since 1952. The
first substance available was erythromycin. In general,
macrolides are given orally. Their effects are primari-
ly on gram positive germs. Macrolides play a special
role in the treatment of infections by chlamydia and
mycoplasma. Due to their structure, these pathogens are
classified between bacteria and viruses. As they do not
have a proper cell wall, they are hardly sensitive to peni-
cillin’s and cephalosporins. Another infection, which
can be treated well by macrolides, is legionnaires dis-
ease.

Macrominerals

� Major Elements (Macronutrients)

Mad Cow Disease

� BSE

Maintenance Therapy

Synonyms

Substitution therapy; Methadone maintenance

Definition

Maintenance therapy (MM) in the context of substance
dependence stands for prescribing psychoactive sub-
stances to currently dependent patients, who are unable
to stop their problematic drug use. The most relevant
examples are methadone, buprenorphine and recently
legal heroin prescription (controversially discussed) for
heroin dependents and nicotine replacements (patches,
gums, nasal spray) for smokers. The therapeutic target
is to reduce the negative health and social consequences
of continued problematic drug use (“harm reduction”).
MM is often combined with behaviour therapy pro-
grammes in order to reach abstinence as long–term
goal, but quitting rates are unsatisfactory.

Major Elements (Macronutrients)

Synonyms

Macrominerals; Macroelements; Bulk minerals

Definition

Macroelements are dietary minerals needed by the
human body in high quantities, generally more than 100
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mg/day (as opposed to microminerals, which are only
required in very small amounts). Macroelement com-
position is modified by a variety of natural process-
es and/or deliberate and accidental human activities.
Concentrations depend mostly on the base on which
the soil is formed (bedrocks). Soil may lose some ele-
ments by leaching; and agricultural chemicals and pol-
lutants may be added. The presence of major elements
as constituents of the human body are: oxygen, 61%
(also forms the highest proportion of the lithosphere,
i. e. 50%); carbon, 23%; hydrogen, 10%; and nitrogen,
2.6%; the rest is taken up by calcium, magnesium, sodi-
um, potassium, and phosphorus.

Malaria

MONIKA KORN
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Synonyms

Infection with plasmodia

Definition

Malaria is an infectious disease of worldwide signifi-
cance, which is transmitted by the Anopheles mosquito
in warm climates. The disease is characterized by recur-
rent fever attacks.
Malaria is an infectious parasitic disease that is com-
mon in Africa, Central and South America, the Mediter-
ranean countries, Asia, and many Pacific islands. It can
be acute or chronic and is frequently recurrent. The
causative microorganism is Plasmodium falciparum
and for completion of its life cycle both mosquito and
man are necessary.

Basic Characteristics

History

As early as in 400 BC, the Greek physician Hippocrates
described a disease with the symptoms of malaria.
A connection between fever attacks and climatic cir-
cumstances was assumed. Later reports of malaria,

written by Roman physicians, are dated to the 2nd cen-
tury AD. The relationship between fever and marsh
areas gave malaria its name: malaria stems from Ital-
ian and means bad air. For hundreds of years, Peru-
vian Indians have been using cinchona bark to cure
specific forms of malaria. Quinine, which is the effec-
tive alkaloid of the cinchona bark, was isolated at the
beginning of the 1820s. It took another hundred years
before further therapeutics against malaria were devel-
oped. At the end of the 19th century, � plasmodia, the
germs, which cause malaria, were detected in human
blood; the � Anopheles mosquito was found to be the
transmitter of the disease. The step-by-step � develop-
ment of plasmodia was discovered in the first half of
the 20th century. Malaria is still of significance today as
41% of the world’s population lives in malaria-endemic
regions. However, at present, 59% of the world’s pop-
ulation lives in regions that have never had malaria or
in which malaria has been wiped out – for example, by
a draining of marsh areas, but, due to climatic changes
(global warming), the WHO predicts that the incidence
of malaria will spread as a result of an expansion of the
climatic conditions favorable to Anopheles mosquitoes.

Transmission

Malaria is primarily transmitted in tropical or subtrop-
ical regions by the bite of an infected female Anophe-
les mosquito (Fig. 1). As the insects are night-active,
in general, the bite takes place between sundown and
sunrise, specifically inside houses or other kinds of liv-
ing space. Plasmodia have been found in blood prod-
ucts, but, as plasmodia are sensitive to cold, cooling
blood products makes them free of infection, they only
become significantly infective in the case of a trans-
fusion of untreated fresh blood. Other possible modes
of transmission are through the re-use of contaminat-
ed needles or via the placenta to the unborn child, and,
a rare situation, ‘airport malaria’ or ‘luggage malaria’,
can be transmitted by the Anopheles mosquitoes being
transported inside luggage from an endemic region;
thus, not only travelers can be infected with malaria, but
also airport staff or people who live in close proximity
to airports.

Course of the Disease

According to the species of plasmodia, the incuba-
tion period varies between 7 and 24 days. Malaria
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Malaria, Figure 1 Regions at
risk of transmission of malaria
according to the WHO, 2005
http://www.who.int/ith/maps/
malaria2005_en.gif

starts with fever and flu-like symptoms, as tiredness,
headache and rheumatic pains. Additionally, abdomi-
nal symptoms, like nausea, vomiting or diarrhea, can
appear. The further course of the infection is char-
acterized by recurrent fever attacks (� fever attacks
in malaria). During the fever-free intervals, plasmodia
reproduce asexually; their release into the circulato-
ry system leads to the next rise of temperature. Due
to the destruction of red blood cells, anemia devel-
ops and there is a low platelet count (thrombocytope-
nia). The increased capture of erythrocytes in the spleen
leads to an enlargement of the organ (splenomegaly).
An affection of the kidneys and the liver may also be
possible; frequently, there is a mild jaundice (icterus).
Clumping of erythrocytes can impair blood circula-
tion. The latter is extremely serious if the blood ves-
sels of the brain are affected; in this case, cerebral
malaria results, which leads to reduced consciousness,
cerebral seizures, coma or even death. Malaria dur-
ing pregnancy is dangerous as it often takes a more
severe course than in nonpregnant women. Besides the
transmission to the unborn child, possible complica-
tions are miscarriage, preterm birth and intrauterine
growth retardation. A rare infection is blackwater fever
(Plasmodium falciparum) in which hemolysis (destruc-
tion of the red blood cells) and acute renal failure
occurs, causing high lethality. The name of the disease
is derived from the urine, which is dark colored, nearly
black.

Malaria in Children

Transplacental transmission of IgG-antibodies, pro-
duced by the mother who has been infected with malar-
ia, protects the baby from those plasmodia. Moreover,
the high percentage of fetal hemoglobin (HbF), which
is present directly after birth, has a protective effect.
HbF, like other structurally varied hemoglobin (as in
case of sickle cell anemia), has a certain resistance
against infections with plasmodia. As HbF is replaced
by the adult form of hemoglobin, the protective effect
declines within the first year of life. Due to the still
immature immune system, the most serious courses of
malaria are observed between the 1st and 4th–5th years
of life. Every year, about a million children, primarily
in this age-group, die of malaria, in most cases because
of cerebral complications or multiorgan failure. Often,
these children live in outlying villages where medical
care is lacking.

Diagnostics

Anamnesis plays an important role in the diagnosis of
malaria. While a connection between fever and malar-
ia is quickly drawn in malaria-endemic regions, diag-
nosis is much more difficult in areas where Anopheles
mosquitoes are not common. When the cause of fever
is unclear, physicians should consider malaria as a pos-
sibility, especially if their patients have been travelers
in tropical regions. A blood cell count will show that

http://www.who.int/ith/maps/malaria2005_en.gif
http://www.who.int/ith/maps/malaria2005_en.gif
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Malaria, Figure 2 Malaria tropica, blood slide; Plasmodium fal-
ciparum infected erythrocytes (immature trophozoites, ring stage)
and neutrophile leukocytes with toxic granulation, containing malar-
ia pigment (homozoin); photo kindly provided by Dr. Christoph Borst,
Neumünster

erythrocytes and thrombocytes are reduced. The para-
sites can be detected microscopically by the so-called
� thick drop method. The plasmodia species and the
number of parasites can be determined (Fig. 2). Various
malaria rapid tests are available, which provide a result
within about 10 minutes. Other means of detection, like
fluorescence stain or molecular biologic methods, are
possible, but are not used in diagnosis because they are
both time-consuming and expensive.

Malaria Prophylaxis

To prevent an infection with malaria, different strategies
can be used. Due to the ecological consequences, an
extensive killing of � Anopheles mosquitoes by insecti-
cides (DDT) is no longer carried out. Nowadays, they
are only used locally for the inside of houses. Non-
medicinal measures of protection aim at the avoidance
of insect bites. In houses and in other living quarters,
doors and windows should be equipped with insect
screens and people should sleep under mosquito nets,
the protective effect of which can be increased by an
impregnation with 1% permethrin (effect of impregna-
tion lasts for 6 months). It is important that the mosquito
net does not have any tears and its entrance parts should
overlap enough to prevent insect entry. As mosquitoes
can also bite through the net, it must not rest direct-
ly on the skin, and the net should be carefully tucked
under the mattress so that it does not slip out dur-

ing sleep. Out of doors, covering clothing should be
worn (long sleeves, long trousers, socks, closed shoes).
Exposed parts of the body, including the skin at the
edges of the clothing, should be treated with repellents
(diethyltoluamid, DEET). For journeys to regions that
are at high risk for malaria, � malaria chemoprophylax-
is should be carried out. Recommendations concerning
protection against malaria in endemic regions are pub-
lished by various organizations and updated regularly.
A vaccination against malaria, which would be an effec-
tive prophylaxis for people living in endemic regions,
is not available yet and is a current target of medical
research.

Therapy of Malaria

Besides symptomatic measures to reduce fever and
overcome nausea, drugs are available, used in accor-
dance with the various species of plasmodia and their
resistances. In infections that are not caused by Plas-
modium falciparum (but by P. vivax, P. ovale or P. ma-
lariae), � chloroquine (Resochin®, Aralen®) is an
effective therapy. If resistances are suspected or treat-
ment proves to be ineffective, � mefloquine (Lariam®,
Mephaquin®), � atovaquon + proguanil (Malarone®)
or � artemether + lumefantrine (Riamet®) can be used.
Following an infection with Plasmodium ovale or P. vi-
vax, � primaquine should be administered for recidivist
prophylaxis.
During pregnancy, � quinine (Quinora®, Quinerva®,
QM-260®) can be given intravenously or orally, alter-
natively, mefloquine can be given after the onset of the
second trimester. Due to the risk in pregnant women
and the danger of hypoglycemia, close monitoring is
necessary, particularly of blood sugar levels. Quinine +
doxycycline or clindamycin is effective therapy for an
infection with Plasmodium falciparum, or artemether
+ lumefantrine or atovaquon + proguanil can be used.
In complicated cases, in-patient care is necessary, and
even intensive care measures may become essential.
In developing countries, the restricted availability of
drugs and the lack of medical supplies limit therapeu-
tic possibilities and are responsible for a great number
of deaths from malarial infections. Travelers in these
countries may resort to self treatment – standby- or
� self-therapy of malaria. Without medical treatment,
the duration of a malarial infection varies depending
upon the species of plasmodia involved; Plasmodium
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falciparum 1–2 years, Plasmodium vivax or P. ovale
1.5–5 years and Plasmodium malariae can take up to
50 years.
In conclusion, malaria is an infectious disease that is
caused by various plasmodia species that are found in
tropical areas and which is transmitted by the bite of
the Anopheles mosquito. The infection is of great sig-
nificance in malaria-endemic regions. It is characterized
by recurrent fever attacks and can take a serious or even
deadly course. On the one hand, measures of protection
aim at the avoidance of insect bites (use of insecticides,
mosquito nets, suitable clothing), and on the other hand,
medicinal prophylaxis can be performed, especially on
travelers to malaria-endemic regions. Malaria can be
treated with different effective drugs, the availability of
which might be restricted in developing countries.

Cross-References

� Anopheles Mosquito
� Artemether/Lumefantrine (Riamet®)
� Atovaquon + Proguanil (Malarone®)
� Chloroquine (Resochin®, Aralen®)
� Development of Plasmodia
� Fever Attacks in Malaria
� Malaria Chemoprophylaxis
� Mefloquine (Lariam®, Mephaquin®)
� Plasmodia
� Primaquine
� Quinine (Quinora®, Quinerva®, QM-260®)
� Self-Therapy of Malaria
� Thick Drop Method
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Malaria Causing Parasites

� Malaria
� Plasmodia (P. ovale, P. falciparum, P. malariae,
P. vivax)

Malaria Chemoprophylaxis

Synonyms

Medicinal prophylaxis of malaria; Prophylactic therapy
of malaria; Malaria suppression; Suppressive therapy of
malaria

Definition

Chemoprophylaxis of malaria aims at the destruction
of plasmodia, which are transmitted by the bite of
an infected mosquito, thus preventing an outbreak of
malaria. Prophylactic therapy is recommended for jour-
neys into endemic regions that are at high risk of malar-
ia, but not for long-term stays. Chemoprophylaxis has
to be started 1 to 3 weeks before the onset of the
journey and has to be continued for at least 4 weeks
after leaving the endemic region. For medicinal pro-
phylaxis � chloroquin (Resochin®, Aralen®), � meflo-
quin (Lariam®, Mephaquin®), � atovaquon + proguanil
(Malarone®) and doxycycline can be used. Before pro-
phylaxis is carried out, the pros and cons have to be con-
sidered. On the one hand, the regional risk of a malar-
ia infection has to be judged, on the other hand, pos-
sible side effects and long-term toxicity have to be tak-
en into account. Special problems arise during pregnan-
cy, especially when resistances against chloroquine are
present. If it can be avoided, a pregnant woman should
not travel to regions with a high risk of malaria.

Malaria Suppression

� Malaria Chemoprophylaxis

http://e-learning.studmed.unibe.ch/Malaria/
http://www.cdc.gov/travel
http://www.cdc/gov/travel/yb/
http://www.malaria.org.
http://www.malariasite.com/malaria/WhatIsMalaria.htm
http://www.safetravel.ch
http://www.travelhealth.gc.ca
http://www.who.int/ith
http://www.who.int/topics/malaria/en/
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Malaria Transmitting Mosquito

� Anopheles Mosquito

Male

� Sex/Gender

Male-Factor Infertility

Definition

Male-factor infertility is the kind of infertility in which
the cause or causes can be attributed to the male partner.
Most often male-factor infertility is a result of absent
or low sperm count, defects of the testicular veins, or
ductal blockages.

Cross-References

� Infertility

Male Health

� Men’s Health

Malignant Tumors

� Cancer

Malnutrition

Synonyms

Improper nutrition; Undernutrition

Definition

Malnutrition is defined as deficiency of one or more
of the essential diet ingredients. Primary malnutrition
is caused by lack of essential nutrients such as vita-
mins, minerals or proteins. Secondary malnutrition is
caused by failure of absorption or utilization of essen-
tial nutrients (as in disease of the gastrointestinal tract,
thyroid, kidney, liver, or pancreas), by increased nutri-
tional requirements (growth, injuries, burns, surgical

procedures, pregnancy, lactation, fever), or by excessive
excretion (diarrhea). In both cases a wide range of clin-
ical abnormalities and metabolic effects may occur. In
some regions of the world malnutrition may occur due
to poor economy or climate conditions such as floods,
drought or due to population size (e. g. overpopulation).
Also malnutrition may result from poor eating habits.

Malta Fever

� Brucellosis

Mammography

Definition

Mammography is a procedure to detect diseases of the
breast, particularly tumors of the breast by the use of
X-rays. The radiographic examination of the breast is
indicated to assist clinical detection of masses in the
breast tissue, investigate secreting mamilla, follow-up
of breast cancer treatment, and screening of the female
population for preclinical – particularly precancerous –
lesions in the breast. The guidelines for mammography
screening (breast cancer screening) vary across coun-
tries as there is no consensus of the relation between
benefits of breast cancer diagnosis at an earlier stage
and the risk of radiographic examination and breast
cancer treatment.

Managed Care

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Synonyms

Integrated health care delivery; Coordination of care

Definition

There is no generally admitted definition of Managed
Care. The term Managed Care refers to a variety of
structural and procedural issues that had a major impact
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on the US health insurance system and health care
structures and that were at least partly adopted by oth-
er health care systems in the aftermath. The princi-
ple of Managed Care is to manage and integrate the
whole range of services that a patient needs with the
theoretical aim of maximizing efficiency and effective-
ness of health care delivery. A characteristic of Man-
aged Care models is that the provider of health insur-
ance steers and monitors the delivery of the respec-
tive health care services to a higher degree than usu-
al. The strict separation between medical responsibili-
ty on the one hand and financing and administration on
the other hand moves towards an integrated, cross-func-
tional approach. Managed Care systems typically rely
on a primary care physician who acts as a gatekeep-
er through whom the patient has to go to obtain other
health services such as specialty medical care, surgery,
or physical therapy.
The following elements summarize the key characteris-
tics of Managed Care models:
• Diligent selection of the participating/approved

health care providers (selective contracting)
• Limitation of utilization of health care services to

selected providers, partially with a primary care
physician assigned as “gatekeeper” and responsible
for the overall care of members assigned to him/her

• Setting of financial incentives for the health care
provider and insured person

• Development and review of � treatment guidelines
• Ex ante evaluation of necessity and adequacy of

specific services/procedures (e. g. � preadmission
reviews)

• Retrospective review in case of specific predefined
incidents

• � Cost-effectiveness analysis of new technologies

Basic Characteristics

Emergence and Evolution

The health delivery and management forms subsumed
under the term Managed Care originated in the Unit-
ed States. First attempts can be traced back to the
middle of the 19th century, yet it took until 1973
before Managed Care models gained increasing cover-
age when the US Congress enacted The Health Main-
tenance Organization Act as a cost-containment strat-
egy. It offered loan guarantees and start up grants to
encourage the development of alternative delivery sys-

tems. Managed Care plans, with utilization controls and
preferred provider relationships, became an attractive
alternative to � indemnity insurance plans for many
employers. In the 1980s, the Health Care Financing
Administration (HCFA), also under severe pressure to
contain cost increases, began a series of changes in
� medicare reimbursement policies. HCFA implement-
ed revolutionary payment methods that prospective-
ly paid providers an amount calculated on the basis
of their past delivery of specific diagnosis-related ser-
vices, and furthermore several states introduced selec-
tive contracting with health care providers which led
to the emergence of another form of Managed Care,
the Preferred Provider Organizations (PPO). As Man-
aged Care in the US continued to respond to the chang-
ing market for health care coverage, new relationships
were formed; hospitals merged to create health net-
works, physicians were affiliated through joint ven-
tures with participating hospitals, Managed Care plans
bought health networks to create integrated delivery
systems, and employers joined together and assumed
financial risk to create purchasing coalitions.

Managed Care Organizations

Although there are several forms of Managed Care,
with partially smooth transitions between the different
types, the following three categories can usually be dif-
ferentiated:
• Health Maintenance Organizations (HMOs)
• Preferred Provider Organizations (PPOs)
• Point of Service Organizations (POS Organizations)

Health Maintenance Organizations Early in the
1970s, Paul Ellwood, MD, proposed a way out of the
US Medicare budget crisis. He suggested that the fed-
eral government should turn to prepaid health plans
to control costs. To do so, it would be necessary for
the government to catapult these insurance plans from
minor to major health care players. For the purpose
of new legislation, these prepaid plans were renamed
“health maintenance organizations” (or HMOs); the
newly coined HMO term had (at that time) greater
appeal. The HMO Act of 1973 was thus designed,
debated, passed, and signed the face of US health care.
As defined in the act, a federally qualified HMO would
allow members access to a panel of employed physi-
cians or a network of doctors and facilities including



878 Managed Care

hospitals in exchange for a subscriber fee (premium). In
return, the HMO received mandated market access and
could receive federal development funds. In practice,
an HMO is an insurance plan under which an insurance
company controls all major aspects of the health care
of the insured. In the design of the plan, each mem-
ber is assigned a “gatekeeper”, a primary care physician
(PCP), often a � general practitioner, responsible for
the overall care of members assigned to him/her. Spe-
cialty services require a specific referral from the PCP
to the specialist. Non-emergency hospital admissions
also require specific pre-authorization by the PCP. The
conditions of the contracts between the HMO and the
insured are usually the result of negotiations between
the HMO and payers (employers, � medicaid, Medi-
care). There are both “for-profit HMOs” and “not for
profit HMOs”, with the latter representing the minority.

Preferred Provider Organizations A preferred
provider organization contracts with independent ser-
vice providers to ensure health care delivery of its
members. There are PPOs that cover the insurance risk
and PPOs that transfer the risk to the buyer/financier
of the PPO services, in general a conventional health
insurer or self-insured company. The idea of a preferred
provider organization is the provision of a substan-
tial discount below the regularly charged rates to the
insured members of the group without significant lim-
itation of their choice of providers. Preferred provider
organizations themselves earn money by charging an
access fee to the insurance company for the use of
their network. They negotiate with providers to set fee
schedules, and handle disputes between insurers and
providers. PPOs differ from health maintenance orga-
nizations (HMOs), in which insured persons who do
not use participating health care providers receive little
or no benefit from their health plan. PPO members are
reimbursed for utilization of non-preferred providers,
albeit at a reduced rate which may include higher
deductibles, co-payments, lower reimbursement per-
centages, or a combination of these. Exclusive Provider
Organizations (EPOs) are similar to PPOs but that they
do not provide any benefit if the insured chooses a non-
preferred provider, apart from some exceptions in emer-
gencies. Another feature generally included in a PPO
is utilization review, where representatives of the insur-
er or administrator review the records of treatments
provided to verify that they are appropriate for the con-

dition being treated rather than being performed largely
or solely to increase the amount of reimbursement
due, a procedure that many providers resent as second-
guessing. A pre-certification requirement is also a near-
universal feature, in which scheduled (non-emergency)
hospital admissions and in some instances outpatient
surgery as well must have prior approval of the insurer
and often undergo utilization review in advance.

Point of Service Organizations Besides HMOs and
PPOs, Point of Service (POS) Organizations have
gained increasing importance. POS organizations com-
bine the elements of HMOs and PPOs, as members can
decide if they want to be served within the HMO or
by an external provider at the moment of utilizing the
health care service. When enrolling in a POS plan, the
insured is required to choose a primary care physician
for health care monitoring. This primary care physician
must be chosen from within the health care network.
The primary POS physician becomes the “point of ser-
vice” and may then make referrals outside the network,
although only some compensation will be offered by the
health insurance company in such circumstances. For
medical visits within the health care network, paper-
work is completed for the insured. If the insured choos-
es to go outside the network, it is their own responsibil-
ity to fill out the forms, send bills in for payment, and
keep an accurate account of health care receipts. The
advantage for the insured is that they can on the one
hand utilize the broad services offered within the HMO
without or with only minor deductibles, but that on the
other hand they are to a large extent reimbursed when
using an external provider outside the HMO.

Adaptation of US Approach by Other Countries

Some elements of the US Managed Care system have
been adopted by other countries. Switzerland was the
first European country where HMOs characterized by
capitation (per capita lump sum) and gatekeeping in
form of the General Practitioner network systems were
implemented. The development of managed health care
in Switzerland relies on the belief that adequate eco-
nomic incentives and competition result in cost reduc-
tion and high quality health care. While both of forms of
Managed Care can reduce hospitalization rates, unlike
US HMOs, Swiss HMOs cannot negotiate on price with
hospitals by establishing preferred provider contracts.
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The first elements of Managed Care have also been
implemented in Germany, primarily in the context of
introducing integrated service delivery offerings, which
nevertheless, as of today, only play a minor role in the
German health care system. Further Managed Care ele-
ments introduced in Germany were Disease Manage-
ment Programs for specific chronic diseases, as well
as Diagnosis Related Groups and a hospital reimburse-
ment system. Other European countries like France, the
UK, and the Netherlands have also introduced Managed
Care elements.

Conclusion

In general, it can be shown in several studies that the
Managed Care models in the US have led to a shift
in health care delivery from the inpatient to the outpa-
tient sector. Although the lower costs of Managed Care
Organizations for inpatient care are partially outbal-
anced by higher costs for outpatient care and medica-
tion, the overall costs for health care delivery of a Man-
aged Care Organization (MCO) are still lower than for
traditional health insurers. With regard to quality differ-
ences between MCOs and traditional models, there is
no clear-cut picture when analyzing the different stud-
ies. It can, however, be concluded that the quality of
health care delivery within MCOs is not worse than
within other delivery systems, which results in MCOs
being a more efficient delivery model. The successful
transferability of the US Managed Care approach to
other countries strongly depends on the local regulatory
environment, which is often not open to more competi-
tive elements in health care delivery.

Cross-References

� Cost-Effectiveness Analysis
� General Practitioner
� Indemnity Insurance Plan
� Managed Care Health Insurance
� Medicaid
� Medicare
� Preadmission Review
� Treatment Guidelines
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Managed Care Health Insurance

Synonyms

Managed care

Definition

Managed care health insurance refers to payment and
delivery arrangements between health insurers and
health care providers that are supposed to control and
to coordinate the use of health care services in order to
contain costs and to improve the quality of the provision
of services.

Managed Competition

� Competition, Health Care
� Regulated Competition

Managed Health Care Plans (U.S.)

Definition

Managed health care plans in the United States are
� health insurances covering the risk of illness or injury
of an individual by applying � disease management
programs (DM programs). Generally, managed health
care plans have developed several DM programs to
meet the needs of the insured suffering from differ-
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ent � chronic diseases. To provide health care ser-
vices within a DM program, managed health care plans
employ health professionals of their own or contract
with � disease management organizations. Managed
health care plans may be privately financed and admin-
istered through insurance premiums and private insur-
ance companies or publicly administered by the state
and financed through public funds such as � medicare
and � medicaid.

Management Damage Reduction

� Disaster Response

Management of Occupational Diseases

Synonyms

Administration

Definition

Management means the art, science, and technique of
getting things done by deployment of material and
human resources in systematic manner, and monitor-
ing how, and how well, they are done. Management of
� occupational diseases deals with implementation of
strategies and tactics that reflect objectives and goals
in � occupational health and safety. New management
methods are aimed at putting people closer to the cen-
ter of the processes. Co-workers are being more actively
involved. Information, communication and cooperation
are integral parts of management of occupational dis-
eases.

Management of Oral Diseases

GUIDO HEYDECKE

Abteilung für Zahnärztliche Prothetik,
Universitätsklinikum Hamburg, Hamburg, Germany
gheydecke@uke.de

Synonyms

Dental treatment; Treatment options

Definition

Management of oral diseases is concerned with the
treatment of all oral disorders and syndromes by phar-
macological, dental and maxillofacial/oral surgical or
orthodontic means. The management of dental and oral
diseases is aimed at restoring oral health or restoring
a condition that enables an individual to lead a “socially
and economically productive life in a state of complete
physical, mental and social well-being” (World Health
Organization 2001).

Basic Characteristics

Oral Disease – Management and Disciplines

Oral diseases can affect all oral and dentofacial struc-
tures. Thus, the management of oral disorders includes
all steps from the examination to the diagnosis and
treatment of such illnesses. Oral diseases can affect all
oral and dentofacial tissues; the hard tissues including
bone and teeth as well as mucosal, pulpal, periodontal
and glandular soft tissues.
Traditionally, the treatment of different types of dis-
eases has been organized into a number of different
(specialty) disciplines. Examples for each of the disci-
plines are listed in Table 1. Conditions within the disci-
pline of oral (and maxillofacial) surgery include infec-
tions, trauma to maxillofacial structures and neoplastic
diseases. Operative (or conservative) dentistry focuses
on the treatment of caries and dental trauma including
diseases of the dental pulp (endodontics). Prosthodon-
tics is involved with the replacement of missing teeth
as well as the treatment of functional structures such
as the temporomandibular joint and jaw muscles. It is
common to summarize all efforts to restore or replace
teeth under the term restorative dentistry. Periodontol-
ogy or periodontics is the specialty concerned with the
diagnosis and treatment of illness of the gingival and
periodontal tissues. Orthodontics or dentofacial ortho-
pedics focuses on the diagnosis and treatment of defects
in tooth position and the treatment of dentofacial defor-
mities, mostly with regard to the alignment of the
maxillo-mandibular relationship. Crossing these disci-
plines is general (or family) dentistry, which includes
all treatments that can be provided in a primary care
setting. Pediatric dentistry deals with the provision of
dental services to children, and geriatric dentistry is
focused on specialized treatment for the elderly and
infirm patients.
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Management of Oral Diseases, Table 1 Disciplines and their respective field within oral disease management

Discipline Typical diseases Typical treatments

Oral (maxillofacial) surgery Oral cancer
Maxillofacial trauma
Infections of the salivary glands
Mucosal lesions

Pharmacological treatment (infections)
Surgical removal of teeth
Surgical excision (mucosal irregularities, tumors)
Surgical reconstruction
Orthognathic surgery
Bone grafting
Placement of dental implants

Operative dentistry
(including endodontics)

Caries
Pulpitis

Anterior and posterior fillings
Root canal treatment
Esthetic corrections (tooth whitening, bleaching)

Prosthodontics Partial edentulism
Complete edentulism
Myofascial pain
Arthropathies
Facial defects

Fixed restorations
(crowns, partial crowns)
Fixed partial dentures (bridges)
Removable partial and complete dentures
Dental implant restorations
Maxillofacial prostheses
Bite splints

Periodontics Gingivitis
Periodontitis

Closed debridement
Open debridement (flap surgery)

Orthodontics Skeletal dysgnathia
Dental malalignment

Orthodontic positioning and alignment of teeth

Treatment of Oral Diseases
Surgical Treatments Oral cancer is among the con-
ditions treated by surgical intervention (Howaldt 2000).
Curative treatment is usually initiated by radical surgi-
cal removal of the tumor. Radical in this case means that
all cancerous tissue can be removed. Surgical treatment
can be supplemented by radiotherapy and chemother-
apy. However, in some cases a curative approach is
not possible without destruction of vital organs, thus
palliative treatment with partial tumor removal (size
reduction) followed by chemo- or radiotherapy can
be carried out. The ultimate goal in the latter case is
to restore the quality of life of the patient. Depend-
ing on the amount of oral and maxillofacial structures
that are destroyed by cancer or ablative surgery, many
such patients require reconstruction. Surgical recon-
struction may also be required after maxillofacial trau-
ma due to accidents. Bony structures can often be repo-
sitioned after trauma, however in some cases and after
removal of parts of the jawbone due to tumor surgery,
bone grafts can be used to replace missing bone. Other
procedures are various types of flap surgeries or skin
grafting to repair soft tissue lesions. In some cases,
maxillofacial prostheses are required and delivered by

prosthodontists. Other procedures provided by oral sur-
geons include the surgical removal of teeth including
wisdom teeth. For these procedures, a surgical incision
is made to lift a mucosal flap to enable access to the jaw-
bone. Variable amounts of bone are then removed by
osteotomy to get access to the structure to be removed.
Wisdom teeth or residual roots can then be removed
and the wound is closed by sutures. � Dental implants
are another treatment often provided by oral surgeons.
These artificial tooth roots are usually made from tita-
nium and used to replace missing teeth or to stabilize
dentures.

Operative Dentistry Dental caries often results in
large primary structural defects of one or multiple
teeth. High and low speed motors are used to exca-
vate the decayed enamel and dentine together with dia-
mond and round burs. The resulting defects can be
restored either by direct or indirect restorations. For
anterior teeth (incisors and canines), direct restorations
are made from tooth-colored resin composite materials.
These can also be used for smaller fillings of posteri-
or teeth (premolars and molars). � Composite fillings
are bonded to the remaining enamel and dentin using
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an etching and bonding technique. For posterior teeth,
amalgam has been used as a standard filling material;
it as been used less in the past years due to controver-
sies about its biocompatibility. Instead, gold � inlays or
� onlays (partial crowns) can be made. If a more esthet-
ically pleasing restoration is desired, inlays or onlays
can be made from ceramic. If caries leads to an inflam-
mation of the dental pulp, an endodontic or � root canal
treatment is carried out. The dental pulp is removed
completely and the space is filled with a root filling
material (Kidd et al. 2003).
Dental trauma is often caused by accidents in road traf-
fic or households. Fractured tooth fragments can either
be reattached using the bonding technique. If fragments
are lost, the tooth can be restored with a resin composite
filling. Larger defects may require a crown restoration.
Traumatized teeth which have been partially or fully
avulsed can often be splinted to adjacent teeth if the
alveolus is intact. Primary healing of the traumatized
periodontal and gingival tissues is often achieved, how-
ever, an endodontic treatment may be necessary. The
prognosis of avulsed teeth is uncertain. If the integrity
of the tooth as a whole is compromised beyond the loss
of the clinical crown it usually cannot be replanted and
the resulting gap will have to be closed using prosthetic
restorations.

Prosthodontics If larger portions of dental hard
tissues are missing they need to be replaced by
prosthodontic means. Fixed prosthodontic (Shilling-
burg 1997) rehabilitations include full � crowns. For
posterior teeth, metal crowns are common whereas for
anterior teeth, mainly tooth-colored crowns are used
(porcelain fused to metal, all-ceramic) so that tooth
shape and color are mimicked.
Small numbers of missing teeth can be replaced using
� fixed dental prostheses (fixed partial dentures; FPDs).
As long as the gap is enclosed by teeth, these can
be used as abutment teeth for fixed bridgework. The
missing tooth itself is replaced by a pontic. Multiple
gaps can be restored with multiple pontics, however,
as a general rule, no more than three adjacent missing
teeth should be restored using FPDs. Single or multiple
missing units can also be replaced using � dental im-
plants. After the surgical placement of the jaw-
anchored titanium screw and a healing phase, the final
prosthodontic restoration is made and attached to the
implant using a screw or cement joint. In most cas-

es, fixed restorations will not only restore chewing and
speech function but also restore the esthetic appearance
so that the rehabilitation will not be detected by the
untrained eye.
Multiple missing teeth often cannot be restored by
fixed restorations anymore, unless multiple implants
are placed. Thus, � partial removable dental prosthe-
ses (removable partial dentures; RPD) (Jepson 2004)
are required to rehabilitate patients suffering from par-
tial edentulism. Such partial dentures consist of a base
which is usually made from denture base resin (polyme-
thylmethacrylate). The base is completed with indus-
trially prefabricated denture teeth, the actual replace-
ments for the missing natural teeth. Final RPDs often
have a reinforcing metal substructure. The metal base
extends to the attachments which are used to retain
the denture in the patient’s mouth. Attachments can be
clasps which partially circumvent the remaining teeth;
in addition, so called � precision attachments or � tele-
scopic crowns (telescopic copings, double crowns) are
used as attachments. Removable dentures can be worn
at all times, but have to be removed by the patient for
cleaning.
If all teeth are missing, � complete removable den-
tal prostheses (complete dentures; Geering et al. 1993;
Zarb et al. 2004) are used to replace all of the miss-
ing teeth. Similar to partial dentures, a denture base
made of pink acrylic resin is combined with denture
teeth to make a complete denture. These dentures rely
on the anatomy of the jawbone and the mucosal tis-
sues for retention. Jawbone will be reduced by resorp-
tion over time, thus denture retention will decrease over
time. Dental implants (Lindhe et al. 2003) can be used
to improve retention and regain support of partial and
complete dentures.

Periodontics � Gingivitis and � periodontitis make
up for the second large entity of bacterial oral dis-
ease. Treatments for gingivitis and periodontitis include
closed and open debridement of the root surfaces of the
affected teeth. Surgical treatments comprise but are not
limited to open flap surgery to gain access to clean-
ing sites and guided tissue regeneration to recreate peri-
odontal attachment of the tooth to the jawbone (Lindhe
et al. 2003).

Orthodontics Orthodontic diagnosis and treatments
are mostly provided in specialist settings. Rotated,
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inclined or malpositioned teeth are moved using min-
imal forces applied by removable or fixed orthodontic
devices. Skeletal dysgnathy is mostly treated surgical-
ly through repositioning of the mandible and/or maxilla
within the skull bone.

Delivery of Care and Goals
of Dental Disease Management

The management of oral disease is mostly provided
through individual treatment providers in ambulatory
settings. Treatment providers are mostly general den-
tists, while orthodontic services are almost exclusive-
ly offered by specialists. Oral surgical procedures are
mostly performed on an outpatient basis while exten-
sive maxillofacial interventions are carried out in spe-
cialized hospitals.
The ultimate goal of managing dental disease is the
‘restitutio ad integrum’. This may be achieved for some
infectious diseases and low-grade trauma to soft and
hard tissues and functional illnesses such as myofascial
pain. However, for the restorative disciplines a com-
plete restoration of the initial state is impossible, thus
the goal mostly has been reduced to a disease free state
of hard and soft tissues. In addition, for most restorative
and prosthodontic (including periodontal and implant)
treatment, goals can be expressed in terms of survival
of the treated tooth or the restoration. However, survival
does not reflect the patient perspective. This is achieved
using patient based ratings of satisfaction, chewing abil-
ity (or function), oral comfort, ability to speak and of
esthetics (Heydecke et al. 2003a). Furthermore, oral
health related quality of life can be measured using spe-
cific questionnaires (Heydecke et al. 2003b).

Cross-References

� Complete Removable Dental Prosthesis
� Composite Filling
� Crown
� Dental Implants
� Fixed Dental Prosthesis
� Gingivitis
� Inlay, Onlay
� Onlay
� Partial Removable Dental Prosthesis
� Periodontitis
� Precision Attachment
� Root Canal Treatment
� Telescopic Crown, Double Crown
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Mangyan

� Indigenous Health, Asian

Mania

Definition

Mania is characterized by an elevated mood out
of keeping with the patient’s circumstances. It may
vary from carefree joviality to almost uncontrollable
excitement. Elation is accompanied by increased ener-
gy, resulting in overactivity, pressure of speech, and
a decreased need for sleep. Attention cannot be sus-
tained, and there is often marked distractibility. Self-
esteem is often inflated with grandiose ideas and over-
confidence. Loss of normal social inhibitions may result
in behavior that is reckless, foolhardy, or inappropri-
ate to the circumstances, and out of character. Individ-
uals can suffer from mania with or without psychot-
ic symptoms. Manic patients with psychotic symptoms
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also experience delusions (usually grandiose) or hal-
lucinations (usually of voices speaking directly to the
patient) or the excitement, excessive motor activity, and
flight of ideas are so extreme that the subject is incom-
prehensible or inaccessible to ordinary communication.

Manic-Depressive Illness

� Bipolar Affective Disorder

Manic-Depressive Psychosis

� Bipolar Affective Disorder

Manic-Depressive Reaction

� Bipolar Affective Disorder

Man-Machine System

Definition

� Human-factors engineers regard humans as an ele-
ment in a “man-machine” system. A “man-machine
system” means that the man and his machine have
a reciprocal relationship with each other. A man is
effectively a single channel device, although one that
time shares. An ergonomically sound system provides
optimum performance because it takes advantage of
the strengths and weaknesses of both its human and
machine components. This has always been done intu-
itively by good designers, but systems ergonomics aims
to ensure that this is done systematically.

Mann Whitney (U) Test

Definition

A non-parametric test for comparing the distribution of
a continuous variable between two independent groups.
It is analogous to the paired-sample t-test, and can be
used when the data are ordinal or not normally distribut-
ed.

Mantel-Haenszel χ2 Test

Definition

Test for a null hypothesis of no overall relationship in
a series of 2 × 2 tables for stratified data derived either
from a cohort or a case-control study. It allows analysis
of confounding and gives an adjusted odds ratio or rel-
ative risk. It can be used on categorical or categorized
continuous data.

Maori Health Strategy

Definition

Maori � health strategy sets the direction for Maori
health development in the health and disability sec-
tor for the next five to 10 years. It is accompanied by
the Health Action Plan that contains the governmental
action plan for strategy implementation. This includes
public policies that actively promote: whānau well
being, quality education, employment opportunities,
suitable housing, safe working conditions, improve-
ments in income and wealth, and addressing systemic
barriers including institutional racism.

Maori (New Zealand)

� Indigenous Health – Australooceaninan

Marburg Disease

� Marburg Fever

Marburg Fever

Synonyms

Marburg disease; Marburg virus disease

Definition

Marburg fever, which appeared first in Marburg (Ger-
many) in 1967, is an Ebola-like hemorrhagic fever.
The course is less severe than Ebola. The disease was
transmitted by African green monkeys, which had been
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imported from Uganda for medical trials. A vaccine is
not available.

Marburg Virus Disease

� Marburg Fever

Marital Quality

Definition

Perceived and objective characteristics of a marital
union. These characteristics may include self-evaluat-
ed assessments of satisfaction, fullfillment, and hap-
piness of union partners. They may also involve self-
or externally-evaluated aspects of marital interactions,
such as conflict, communication, problem solving, shar-
ing, and physical and/or emotional closeness. In addi-
tion to interpersonal dynamics, it involves structural
aspects of a union, such as the cohabitation and sepa-
ration history. Marital quality addresses the history and
dynamics of social, economic, psychological and even
sexual rights and reciprocity within the couple.

Market Research

Definition

Market research is the systematic collection and anal-
ysis of data about the consumers (or target individu-
als) and their preferences, the competitors and poten-
tial allies, appropriate methods of distributing messages
and reaching � target groups, and the effectiveness
of marketing programs. Techniques in market research
include telephone polling and focus group interviews.
Using a social marketing approach, market research can
also be applied in public health in the context of design-
ing public health programs. It helps to answer questions
such as: How does the target group think and behave as
related to a health goal or health problem? How can the
target audience be reached best? Which messages and
materials work best?

Masculinity

� Sex/Gender

Mass Media

Synonyms

Mass communication

Definition

Mass media like print media, television, and radio,
as well as the internet, refers to those media that are
designed to be consumed by large audiences through
the agencies of technology. In the context of health edu-
cation, mass media is a tool for the transfer of informa-
tion, concepts, and ideas to both general and specific
audiences. They are important tools in advancing pub-
lic health goals of health promotion campaigns.
Mass media is a term describing the form of communi-
cation designed to reach a vast audience, such as the
population of a state or nation, without any personal
contact between the senders and receivers. Examples
would include newspapers, magazines, billboards, radio
and television, as well as the internet. Mass media are
tools for the transfer of information, concepts, and ideas
to both general and specific audiences. They are impor-
tant tools in advancing public health goals, e. g. through
awareness raising campaigns.
Using mass media can be counterproductive if the chan-
nels used are not audience-appropriate, or if the mes-
sage being delivered is too emotional, fear arousing, or
controversial. Therefore, proper formative research is
necessary, including questions on the choice of chan-
nels, attitudes of the priority audience, and message
testing.

Matching

Definition

Matching is the process of making a study group and
a comparison group comparable with respect to extra-
neous factors. It is a selection of study subjects so that
major known confounders are evenly distributed across
the study groups.
Matching is often done in case-control studies in which
controls are selected to match the cases in some way,
e. g., by age and sex. It can be used in some way in
cohort studies, but this is uncommon. Matching can be
done on an individual basis, with one or more controls
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matched to each case so that for instance, each control is
matched by year of birth to a specific case. Alternative-
ly, frequency matching aims to select controls to match
the general distribution of the confounding variables in
cases. For example controls would be selected to ensure
the same male to female ratio as cases.

Material Safety Data Sheets

Synonyms

Chemical safety data sheet

Definition

Material safety data sheets (MSDS) are the founda-
tion of a successful safety and health program. They
provide information that can be used during employee
training and chemical exposure emergencies; they also
give vital information to medical professionals caring
for the affected employee. Their purpose is to commu-
nicate critical facts about the working safety with regard
to the material. MSDS is a standardized document that
serves to alert both the worker and the occupational
safety and health professional about the relevant haz-
ards at the workplace, as well as means of prevention
of harm from a specific chemical substance. The infor-
mation presented could then serve as a basis for the
development of informational and instructional mate-
rials (such as curricula, guidelines, checklists, codes of
practice, and warning notes), and for the selection of
appropriate measures to either abate or reduce the risk
of exposure.
The MSDS contains detailed information about the
properties of hazardous material and the precautions
to be followed for its use. Where prescribed by law,
employers must maintain an inventory of chemical and
biological agents.

Maternal Mortality

Definition

Maternal mortality is defined as probability of dying at
giving birth expressed per 1000 deliveries.

Maternal Mortality Rate

Definition

The maternal mortality rate is the number of pregnancy-
related deaths per 100,000 live births during the same
year. According to the World Health Organization
(WHO) “maternal death is defined as the death of
a woman while pregnant or within 42 days of termi-
nation of pregnancy”, but sometimes deaths up to one
year after birth are included. The maternal mortality
rate is a measure of the likelihood that a pregnant wom-
an will die from maternal causes. This measure reflects
not only the adequacy of pregnancy-related health care,
but also the general level of socioeconomic develop-
ment. Maternal mortality rates are very low in industrial
countries.

Maternity

� Pregnancy

Maturation

� Child Health and Development

McNemar’s Test

Definition

A special form of the Chi-squared test used in the
analysis of paired (not independent) proportions. This
non-parametric test compares two correlated dichoto-
mous responses and is most frequently used in situa-
tions where the same sample is used, to find out the
agreement (concordance) of two diagnostic tests or dif-
ference (discordance) between two treatments.

Mean

Definition

The mean is the most commonly used � measure of
central tendency. When used without any qualifica-
tion, mean refers to the arithmetic mean. The sample
mean is usually denoted by the symbol x̄. The mean
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of a set of observations x1, x2, . . . , xn is defined as
x̄ = (x1 + x2 + · · · + xn)/n, where n is the number of
observations. Mean is based on all observations of the
data set and consequentially is influenced by extreme
values, either high or low. It is most useful when the
data distribution is symmetric. Mean is not a good
measure of central tendency if the data distribution is
skewed or contains extreme values. One way to obtain
a mean that does not depend on the extreme values is the
trimmed mean. It can be calculated by removing a cer-
tain percentage of the lowest and the highest values of
the distribution and then calculating the mean by using
the remaining data. For example, a mean trimmed 10%
is calculated by removing the lowest and highest 5% of
the values. Two other means used in statistics are the
geometric mean and harmonic mean.

Meaning

� Ethics and Religious Aspects

Measles

Synonyms

Rubeola; Morbilli

Definition

Measles, first described in the 10th century, is a viral
infectious disease, which is spread by droplets. Humans
are the only reservoir of the virus. Widespread epi-
demics caused a great number of deaths in the Middle
Ages, and not without cause measles has been called the
greatest killer of children in history. According to the
World Health Organization, even in 2003 about 500 000
people, mostly children, died from measles. After an
incubation period of 10–14 days the prodromal stage
appears, which is characterized by fever and inflam-
matory reactions of the respiratory tract and the eyes.
One can speak of the typical three Cs, which are cough,
coryza (running nose) and conjunctivitis (red eyes). The
second stage of the infection starts after 12–13 days
with a reddening of the palate and the mucous mem-
brane of the cheeks. Two to three days later the typical
maculopapular rash delvelops, starting behind the ears

and then spreading over the whole body. Possible com-
plications are a swelling of the larynx (croup), pneu-
monia, corneal and retinal damage and inflammation
of the brain (encephalomyelitis). A rare, but extreme-
ly feared complication is subacute sclerosing panen-
cephalits (SSPE). SSPE is an inflammation of the whole
brain, which appears months or years after infection
with measles. The disease, which cannot be treated, is
progressive and always leads to death. The most impor-
tant measure to prevent an infection with measles is the
active measles-vaccination (� immunization, active).

Cross-References

� Infectious Diseases in Pediatrics

Measles Vaccination

Synonyms

Measles immunization; Rubeola vaccination; Rubeola
immunization

Definition

Living � vaccines against measles have been available
since the 1960s. Antibodies transferred to the unborn
child through the mother’s placenta may inhibit the
success of the vaccine by neutralizing the vaccine’s
viruses. For this reason, the first measles vaccination
should not take place before 11 months of age. A sec-
ond vaccination is recommended at an interval of at
least 4 weeks following the first vaccination, in order to
provide immunity even when primary vaccination has
failed. In the majority of cases, the combination vac-
cination against measles, mumps and rubella (MMR)
is used. The protection rate of the vaccination is 99%,
and probably lasts a lifetime. Measles vaccination leads
to immunity quickly. An infection from the wild-type
measles virus can be prevented by vaccination up to
48 hours after the measles’ incubation. At 6 to 10 days
after vaccination, 5% of cases show a mild course of the
disease without any risk of contagiousness. Contraindi-
cations for measles vaccinations are immune deficien-
cy, acute diseases with fever, pregnancy and a known
severe allergic reaction to components of the vaccines
or the carrier protein.
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Measurement

Synonyms

Assessment; Judgment; Mensuration; Rating; Quantifi-
cation

Definition

Measurement is the process in which numbers or oth-
er symbols are assigned to the characteristics of the
units that are observed, in such a way that the rela-
tion between numbers or symbols reflects the rela-
tion between characteristics that are the subject of the
research. In medicine various characteristics of individ-
uals and indicators of health may be the object of mea-
surements: e. g. clinical (presence of signs and symp-
toms, diagnosis, performance of a diagnostic proce-
dure), physiologic-biochemical, physical, mental, psy-
chosocial, epidemiologic (frequency of disease, rates),
vital statistics, various aspects of health care, health
related quality of life and patient perception and sat-
isfaction.
An inherent property of every measurement procedure
is � error in measurement.
The most common bases for biochemical and physio-
logic measures are International System of Units (SI)
which is a metric system based on multiples of ten (dec-
imal system).

Measurement: Accuracy and Precision,
Reliability and Validity

GORAN TRAJKOVIĆ

Medical Statistics and Informatics,
School of Medicine, University of Pristina,
Kosovska Mitrovica, Serbia
t_goran@med.bg.ac.yu

Synonyms

Assessment; Judgment; Mensuration; Metage; Rating;
Quantification

Definition

� Measurement is the process in which numbers or oth-
er symbols are assigned to the characteristics that are
being observed.

Basic Characteristics

Measurement is the process in which numbers or oth-
er symbols are assigned to the characteristics of the
units that are observed, in such a way that the rela-
tion between numbers or symbols reflects the rela-
tion between characteristics that are the subject of the
research. Measurement is the process in which the num-
bers or other symbols are assigned to the character-
istics of the units that are observed, in a way where
the relation between numbers or symbols refelcts the
realtion between characteristics that are the subject of
the research. Figure 1 shows relation of measurement
to unit of observation, variable and data, some of key
terms in biostatistics (see synopsis Biostatistics).
In all measurements some degree of uncertainty is
present, and it can be expressed as � error in measure-
ment. This means that, beside measured values (esti-
mate of true value), each measuring has two other com-
ponents: error limits and probability that the true value
is within error limits. The errors that occur in the mea-
surement process are inherent, and can be reduced only
by more adequate measuring. The errors can be classi-
fied into two categories: systematic and random errors.
Systematic error (bias) is the cause of predictable sys-
tematic overestimated or underestimated values. On the
other hand, random errors are not predictable, and in
a given measurement process they can result either in
overestimated values or underestimated values.
The errors in the measurement process can originate
from various factors such as poor instrument calibra-
tion, inaccurate response time within the instrument in
relation to the changes in the measured variables, load-
ing errors – influence of the instrument on the mea-
sured � variable, conditions of the surroundings, human
factors – inter-observer and intra-observer variability.
Sometimes random errors occur because of ‘noise’ –
small and quick changes in the environment or in the
instrument itself. The measurement can be made more
adequate by identifying and minimizing any error. Mea-
surement adequacy subsumes various concepts such as
� accuracy, � agreement, � precision, � reliability,
validity (� validity, measurement) and repeatability and
reproducibility are necessary concomitants associated
with these concepts. Repeatability signifies the close-
ness of results of successive measurements obtained
under near identical conditions while reproducibility
signifies the closeness of results of successive measure-
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Measurement: Accuracy and
Precision, Reliability and
Validity, Figure 1 Relation of
measurement, unit of observa-
tion, variable and data

ments obtained under changed conditions, e. g. changes
in techniques, technicians, instruments and/or laborato-
ries.
� Accuracy refers to the closeness of the measured val-
ue to the correct value (marked as “reference”, “crite-
rion” or “gold standard”). In laboratory measurements
the gold standard is defined by the referent laboratory.
The gold standard is the method or procedure that is
widely recognized as the best available, e. g. a diagnos-
tic test that will reflect the true disease status (Feinstein
2002). When a test is carried out for diagnostic purpos-
es it is called an index test (Webb et al. 2005). The index
test results are then compared to defined gold standards
as shown in Table 1, where the examinees are classified
as positive or negative according to the gold standard
and index test (Chernick and Friis 2003).

Measurement: Accuracy and Precision, Reliability and Validity,
Table 1 Comparison of test results and final diagnosis

True disease status

Diseased Nondiseased Total

Positive TP FP TP + FP
Test
result Negative FN TN FN + TN

Total TP + FN FP + TN N

TP – true positive, FN – false negative, FP – false positive, TN – true
negative, N – sample size

An estimate of diagnostic accuracy for the index test, as
well as predictive values can be calculated:

1. Overall accuracy = (TP + TN)/N
2. Sensitivity = TP/(TP + FN)

3. Specificity = TN/(FP + TN)

4. Positive predictive value = TP/(TP + FP)

5. Negative predictive value = TN/(FN + TN) .

Unlike accuracy, agreement is examined in the absence
of gold standards, and it refers to the closeness of two
measured values, not to whether those values are cor-
rect or not (Feinstein 2002). When the measurement
results are given as binary � data, the agreement is esti-
mated by � proportion of agreement or � kappa coeffi-
cient, and when given as continuous � data agreement
is estimated with � Pearson’s correlation coefficient
(Pearson’s r) or with intraclass correlation coefficient.
In binary � data the comparison between two raters or
two measurement methods can be shown if a 2×2 table
is used (Table 2).
The frequencies a and b represent the agreement of two
raters, while the frequencies c and d disagreement. The
� proportion of agreement (percent of agreement) is the
proportion of frequencies in cells a and d of total fre-
quency: (a + d)/N (Katz 1997).
When � kappa coefficient approaches one, the pos-
sibility that two raters having the same results is
a random phenomenon has to be considered (Feinstein
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Measurement: Accuracy and Precision, Reliability and Validity,
Table 2 Comparison of the results obtained by two raters

Rater A

Yes No Total

Yes a b a + b

Rater B No c d c + d

Total a + c b + d N

2002). It is calculated through following formula: κ =
2(ad−bc)

(b+c)N+2(ad−bc) . � Kappa coefficient value less than 0.4
can be considered as poor, from 0.4 to 0.75 fair to good,
and over 0.75 excellent (Fleiss 1981).
� Precision refers to the consistency of repeated results.
The less the differences among repeated measures the
larger the measurement precision. Precision is quanti-
fied by measures of variability (variance, standard devi-
ation, coefficient of variation) and confidence intervals.
These measures are called imprecision measures, as the
higher the variation the less the precision.
Precision should not be confused with resolution (the
smallest change of the measurement value that an
instrument can show). In digital instruments resolution
depends on the number of digits in the measurement
result, and in analogous instruments it depends on the
relation between the width of the measurement grade on
the scale and the indicator width (Harlow et al. 2002).
Generally, resolution is higher than accuracy on the
instruments, thus the resolution does not limit the min-
imal changes of the measurement value that the instru-
ment can detect.

Example 1:

A new automated analyzer for reticulocyte counting
was to be evaluated in a study. Seventy blood samples
were collected, and used to compare results obtained
by the automated analyzer and those by manual (visu-
al) counting, as well as to estimate the imprecision of
these two methods.
The correlation coefficient between the results of these
two methods was 0.96. Intra-assay imprecision was pre-
sented in the form of coefficient of variation (CV), and
it was 19% for the automatized system, and 26% for the
manual method. It was concluded that there is excellent
concordance between these two methods and that the
imprecision was less in the case of the automated ana-
lyzer (less CV) that was the subject of the evaluation.

Measurement: Accuracy and Precision, Reliability and Validity,
Table 3 Arthroscopic and ultrasound findings of medial meniscus
examination

Arthroscopic findings
of medial meniscus

injury (gold standard)

Positive Negative Total

Positive 75 1 76

Negative 1 11 12

Ultrasound
findings of
medial menis-
cus injury Total 76 12 88

Example 2:

The research goal was to estimate the diagnostic
accuracy of medial meniscus ultrasound examina-
tion. Arthroscopic findings confirming the diagnosis of
medial meniscus injury was taken as the gold standard.
The findings, obtained in the course of arthroscopic and
ultrasound examination are shown in Table 3.
These data resulted in the evaluation of diagnostic accu-
racy and predictive values for ultrasound examination:
• overall accuracy = (75 + 11)/88 = 0.98,
• sensitivity = 75/76 = 0.99,
• specificity = 11/12 = 0.92,
• positive predictive value = 75/76 = 0.99, and
• negative predictive value = 11/12 = 0.92.
In the same research the agreement between two
doctors, who used ultrasound examination of medi-
al meniscus, was tested. Comparison of the findings
obtained by two doctors is shown in Table 4.
The proportion of agreement was (73+10)/88 = 0.94
(i. e. percentage of agreement 94%). Kappa coefficient
was κ = 2(73·10−3·2)

(3+2)·88+2(73·10−3·2)
= 0.77, which is in the

region of excellent.

Measurement: Accuracy and Precision, Reliability and Validity,
Table 4 Ultrasound findings of medial meniscus injury given by two
examiners

Rater B – findings of
medial meniscus injury

Yes No Total

Yes 73 3 76

No 2 10 12

Rater A –
findings of
medial menis-
cus injury Total 75 13 88
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Many measurement in medicine is based on the results
of questionnaires or scales. The measurement value is
obtained as answers to several questions or items with-
in the particular measurement instrument, questionnaire
or scale. The measurement adequacy evaluation of such
instruments depends on their � reliability and validi-
ty. The concept of � reliability is akin to the concept
of � precision, and the concept of validity is akin to
the concept of � accuracy (Krishnamurty et al. 1995).
� Reliability indicates the degree to which the measure-
ment instrument is consistent, and validity is the rela-
tion between what is assumed to being measured by the
instrument and what it is actually measuring (Nunnally
and Bernstein 1994).
There are three ways to analyze reliability: internal con-
sistency reliability, test-retest reliability and inter-rater
reliability.
Applying the evaluation of the internal consistency we
estimate the congruence of individual items on the
scale. Each item is observed as a separate instrument
for the measurement of an examined construct, so that
coherence between them suggests that all items mea-
sure the same thing as the instrument as a whole. Apply-
ing alpha coefficient (Cronbach’s alpha) and Kuder–
Richardson formula – KR20 is the most frequent way
to calculate internal consistency evaluation. Inter-rater
reliability measures agreement of two or more raters
that use the same information on the same analyzing
unit. Inter-rater reliability is mostly evaluated by the
application of intraclass correlation coefficient, � Pear-
son’s correlation coefficient, � kappa coefficient, and
rank correlation coefficient. Test-retest reliability is an
estimation of the stability of scale over time that is
a measure of the congruence of results obtained by
repeated measurement on the same objects, under the
proviso that there is no change in the condition of those
objects.
Validity can be considered as the extent to which
a measurement, test, or study measures what it pur-
ports to measure. Three major types of validity are
content, criterion and construct validity. Content valid-
ity indicates whether the measuring instrument cov-
ers all areas under investigation. Criterion validity is
empirically based, and relates to the correlation of the
instrument with external criteria. Construct validity is
applied when there is no adequate gold standard, exist-
ing instruments, criteria or other � data against which
results can be compared. It is possible to improve con-

struct validity by developing a more fitting definition
of the construct, derived from a set of related ideas, by
finding a better way to measure that construct, and by
giving an accurate explanation of the effects it has in
clinical practice and research (Blacker 2000).

Example 3:

The research goal was to estimate the reliability and
validity of the questionnaire on children’s health sta-
tus. The questionnaire is a parent-report instrument,
and it consists of 30 questions that parents answered
about their children’s health status. The research was
carried out on the representative sample of 1572 par-
ents. The questionnaire showed good reliability of inter-
nal consistency (alpha coefficient = 0.93), and good
test-retest reliability (Pearson’s r = 0.91). Content and
construct validity was estimated by correlation between
questionnaire scores and data on health service use,
presence of illness, disability and functioning, where
the Pearson’s r was above 0.82. It was concluded that
estimating children’s health status, through the admin-
istration of the questionnaire, is reliable and valid.

Cross-References

� Accuracy
� Agreement
� Data
� Error in Measurement
� Kappa Coefficient
� Measurement
� Precision
� Proportion of Agreement
� Reliability
� Variable
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Measurement Error

� Error in Measurement

Measures of Association

Definition

Measures of association show the degree of � relation-
ship between two or more variables. These measures
usually show the direction and strength of the � rela-
tionship. The first step in discovering an association
between variables can be a � graphical representation
of data pairs, using the scatter diagram, which allows
a visual inspection for the possible association. Numer-
ical assessment of association includes various mea-
sures. For two continuous variables the most commonly
used measure of association is � Pearson’s correlation
coefficient. Nonparametric counterparts for correlation
between two sets of ranks are Kendall’s tau, Spear-
man’s rank correlation coefficient, Goodman–Kruskal
gamma, and Somer’s D.
For data in a � contingency table, a measure of asso-
ciation shows the degree of association between cat-
egories of variables in rows and columns. For these
data, measures of association include the phi coeffi-
cient, contingency coefficient, Cramer’s V, Yule’s Q,
Goodman–Kruskal lambda, Tschuprov coefficient, and
Sakoda coefficient.
For epidemiologic data, measures of association show
the degree of association between exposure to risk fac-
tor and event occurrence (disease, injury, . . . ). Data
measures of association, also called measures of risk,
include measures such as � relative risk, � odds ratio
and risk difference.

Measures in Case of Outbreak
of Communicable Diseases

� Outbreak Management and Surveillance of
Infectious Diseases

Measures of Central Tendency

Definition

Measures of central tendency describe the distribution
of a set of values around a value or values at or near
the middle of the set. The measures of central tenden-
cy that are most commonly used are � mean, � medi-
an and mode. � Mean is computed by dividing the
sum of all values by the number of values. � Median
is equal to the numerical value of the central data in
the sequence of data ordered from the smallest to the
largest. Mode is the value with the highest frequency
of occurrence in a set of data. Which of these measures
is used depends on the characteristics of the data. Mode
can be applied with all levels of measurement, but is not
useful with a set of data that has many values. Median
can be applied with ordinal, interval and ratio levels of
measurement, but is not useful with a set of data that has
few values. Mean can be applied with interval and ratio
levels of measurement, but is not useful when the data
distribution is skewed or contains extreme values. For
moderate asymmetric unimodal distributions an empir-
ical relationship between the mean, median, and mode
is given by mean – mode ≈ 3(mean – median).

Measures of Dispersion

Definition

Measures of dispersion show a degree of variation or
dispersion of values of the observed variable around the
measures of the central tendency. If the values tend to
be grouped around the measures of central tendency,
then these measures will be small, while if the values
tend to be spread more around the measures of central
tendency, then the measures will be large. The mea-
sures of dispersion can be divided into the measures
based on quantiles and measures based on the deviation
of observations from the mean. Measures of dispersion
based on quantiles are (a) range – difference between
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the largest and the smallest value, (b) interquartile
range – difference between the first and the third quar-
tile), and (c) interdecile range – difference between the
first and the ninth decile (see essay Descriptive statis-
tics). Measures of dispersion based on the deviation of
observations from the mean are (a) variance – mean
square deviation from the mean, (b) standard devia-
tion – square root of the variance, and (c) coefficient
of variation – relative measure of variation obtained
by dividing the standard deviation by the mean and
expressing this ratio in percentage (see essay Descrip-
tive statistics).

Cross-References

� Descriptive Statistics

Median

Definition

Median is a � measure of central tendency which is
equal to the numerical value of the middle data in
the sequence of data ordered from the smallest to the
largest. When the number of data is odd, the median
is equal to the middle data. It can be found in location
(n + 1)/2 of the set of values, where n is the number
of values. When the number of data is even, the median
is equal to the mean of the two middle data. The medi-
an divides the data into two parts of equal size and it
is equal to the second quartile, fifth decile, fiftieth per-
centile (see quantiles), and nearly equal to the cumu-
lative relative frequency of 50% on a cumulative fre-
quency graph. The median is the best measure of central
tendency if the data distribution is skewed or contains
extreme values.

Median Survival Time

Definition

The median survival time is the time at which 50% of
cases are resolved. Median survival is very often report-
ed in survival analysis. The median survival time can be
derived from a � Kaplan–Meier survival plot.

Median Test

Definition

Assesses the difference in samples in terms of a con-
tingency table. The number of cases in each sample
that fall above or below the common median is counted
and the Chi-square value for the resulting 2 × k samples
contingency table is calculated. The median test is par-
ticularly useful when the scale contains artificial limits,
and many cases fall at either extreme of the scale.

Mediate

Synonyms

Mediation

Definition

The pre-requisites and prospects for health cannot be
ensured by the health sector alone. More important-
ly, health promotion demands coordinated action by
all concerned: by governments, by health and other
social and economic sectors, by non governmental and
voluntary organizations, by local authorities, by indus-
try and by the media. People in all walks of life are
involved as individuals, families and communities. Pro-
fessional and social groups and health personnel have
a major responsibility to mediate between differing
interests in society for the pursuit of health. Health pro-
motion strategies and programs should be adapted to
the local needs and possibilities of individual countries
and regions to take into account differing social, cultur-
al and economic systems.

Mediation

Synonyms

Reconciliation

Definition

In � health promotion, the process of negotiation and
reconciliation of the different interests (personal, social,
economic) of individuals and groups and of different
sectors (public and private) in ways that promote health
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and quality of life. This is one of the three health pro-
motion action strategies of the � Ottawa charter (WHO
1986). The strategy is based on the insight that pro-
ducing change in people’s lifestyles and living condi-
tions inevitably produces conflicts between the differ-
ent sectors and interests in a population. Such conflicts
may arise, for example, from concerns about access to,
use and distribution of resources, or constraints on indi-
viduals or organizational practices. Health profession-
als have a special responsibility for participation in this
reconciliation process.

Cross-References

� Mediate
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Medicaid

Definition

Medicaid is a US Government program providing med-
ical care for certain individuals and families with low
incomes. It is administered by the states and financed
jointly by the federal government and the states. The
program is covered under Title XIX of the Social Secu-
rity Act of 1965. Within federally determined guide-
lines, the states define the individuals who qualify for
the program and the duration, amount and scope of
health care services covered. Eligible persons for Med-
icaid are in general children and their caretakers, preg-
nant women, disabled persons, blind persons or per-
sons aged over 65 who demonstrate a need according to
set income and asset standards. Medicaid is the largest
source of funding for medical services in the United
States for people whose resources and income are insuf-
ficient to pay for health care.

Medical Anthropology

� Health Research and Indigenous Health

Medical Building

� Health Care Facility

Medical Care

Definition

Professional services administered by a physician or
another professional provider for the treatment of an ill-
ness or accidental injury.

Medical Care Services

� Health Care Services

Medical Cover

� Health Insurance

Medical Data

Definition

Medical data describes the state of health of a per-
son and contains no personally identifiable information.
Medical data are stored under a pseudonym, which is
different than the user ID or other personal information.
This prevents unauthorized association of this informa-
tion. Medical data are stored exactly as entered by the
record owner or by authorized individuals.

Medical Decision Analysis

Definition

Medical decision analysis is the scientific approach to
health care decision-making under � uncertainty. All
relevant parameters potentially influencing the decision
making process, such as alternative actions, events by
chance including their probabilities of occurrence, and
final consequences, are clearly stated and included in
a model.

http://www.euro.who.int/AboutWHO/Policy/20010827_2
http://www.euro.who.int/AboutWHO/Policy/20010827_2
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Medical Devices

Synonyms

Medical products

Definition

Medical devices are all kinds of instruments, appliances
or substances that are used to diagnose, relieve or cure
diseases. Medical devices are used in hospitals as well
as in physicians’ practices. They can also directly be
used at the patient’s home, as for example hearing aids
or other devices specifically designed for several kinds
of handicaps. The production and dispensation of med-
ical devices is regulated by law in each country. Medi-
cal devices are, as � drugs, subject to � reimbursement
by the health insurance. The reimbursement of medi-
cal devices may include a small part of � co-payment
by the patient depending on the specific contract of the
health insurance.

Medical Documentation

� Health Record

Medical Economics

� Health Economics in Dentistry

Medical Education Information System

Definition

The medical education information system is a branch
of � health information system that provides easier
learning and assimilation of knowledge from various
fields of medicine and health care. It includes both
paper publications (encyclopedias, dictionaries, hand-
books, textbooks, journals) and electronic media (the
Internet).

Medical Ethics

Definition

The branch of medicine that deals with the incorpora-
tion of an individual’s interests, societal values, legal

issues, and moral arguments into medical practice. It
includes for example consent to treatment, confiden-
tiality, research on human subjects, contraception and
abortion, rationing of health care, and the prolonging of
life in the event of serious irreversible brain damage.
Medical ethics is a discipline that evaluates the risks and
merits of medical activities such as medical research
and the delivery of medical services with regard to the
protection of the interests of the patient, the provider
and other health care institutions. According to medi-
cal ethical standards, all medical activities must be in
conformity with current law and ethical standards.

Medical Geology

� Geomedicine

Medical Guideline

� Clinical Guideline
� Treatment Protocol

Medical Informatics

Synonyms

Health informatics; Health care informatics

Definition

Medical informatics is the systematic study of the iden-
tification, collection, storage, commutation, retrieval
and analysis of information, data and knowledge about
medical care services that can be used to improve deci-
sions made by physicians and managers of health care
organizations. The methods of medical informatics are
used to aid information management in medical prac-
tice, education and research. This definition strongly
supports the process of information management, rather
than the use of information technology. Branches of
medical informatics include bioinformatics, � clinical
informatics, � consumer health informatics and � pub-
lic health informatics.
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Medical Information

Synonyms

Clinical information; Patient-specific information

Definition

Clinical information is organized � patient data and
� medical knowledge used to make clinical decisions.
Both clinical and public health activities entail the orga-
nization of such data into useable information. For
example, incidence of important cases of disease from
surveillance programs and summary evidence from
cohort studies or clinical trials are expressed as odds
ratios for certain harmful and beneficial outcomes.

Medical Information System

� Health Information System

Medical Insurance

� Health Insurance

Medical Knowledge

Synonyms

Clinical knowledge

Definition

Medical knowledge is the collection of information
about diseases, therapies, interpretation of lab tests etc,
which is potentially applicable to decisions about multi-
ple patients and public health policies. Medical knowl-
edge should be based on sound evidence from clinical
and epidemiological studies, using valid and reliable
methods.

Medical Knowledge, Modern

� Health Knowledge, Western

Medically Unexplained Physical
Symptoms (MUPS)

Definition

Term referring to a situation where no physical causes
for observed physical symptoms can be found.

Medical Management

� Health Care

Medical Management Information System

Definition

The medical management information system is
a branch of health � information system that allows
payers and purchasers to track health care expenditure
and utilization patterns.

Medical Outcomes

� Health Determinants, Economic

Medical Products

� Medical Devices

Medical Progress

Definition

Medical progress covers all kinds of technical and
scientific innovations made in the medical area. New
inventions in the field of pharmaceutical products
(drugs and medical devices), in the field of diagnosis as
well as disease therapy are considered to be part of the
medical progress. In general, medical progress is asso-
ciated with high research and development costs and
new expensive medical equipment, drugs etc. In this
case medical progress is the reason for an upward spiral
of health care costs. But there are examples of medical
progress enabling patients to live in healthier conditions
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and preventing the need for hospital care due to the ear-
ly detection of diseases and appropriate treatment with
new drugs.

Medical Record

� Health Record

Medical Rehabilitation

Definition

Medical rehabilitation aims at developing and restoring
the functional and psychological abilities of the indi-
vidual to enable self-dependence and the leading of an
active life. This includes developing methods of com-
pensating for the loss or absence of a function or for
a functional limitation. Medical rehabilitation measures
derive from an medical scientific background and are
usually carried out by physicians supported by nurses
and therapists. In recent years, there has been a shift
towards a more comprehensive model of rehabilitation
including social rehabilitation and vocational rehabili-
tation. Unlike medical rehabilitation, with the physician
having a leading role, the contemporary comprehensive
rehabilitation approach is usually delivered by multidis-
ciplinary � rehabilitation teams.

Medical Research

� Clinical Studies
� Clinical Trials
� Health Research
� Health Research and Indigenous Health

Medical Research Information System

Definition

The medical research information system is a branch of
� health information system that enables health profes-
sionals to stay up to date with current medical inves-
tigations. One of the well known databases with over
600 000 biomedical papers a year is Medline, updated
by the National Medical Library of the USA.

Medical School

Synonyms

Faculty of medicine

Definition

The primary objective of a medical school is teaching
medicine to their students. It is a tertiary educational
institution or part of it. The teaching years of medical
schools are typically divided into a preclinical phase
and a clinical phase. Besides enabling the students to
become medical doctors, many medical schools also
offer PhD or similar educational programs. Medical
schools often do medical research and some of them
also operate hospitals. The subjects taught at medi-
cal schools comprise human anatomy, biochemistry,
immunology, neurobiology, genetics, and human biol-
ogy. The entry criteria and structure of the programs at
medical schools differ significantly around the world. In
many countries, a doctor needs, in addition to the title
conferred by the medical school, a license by a govern-
ment authority.

Medical Services

� Health Care

Medical Specializations

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Synonyms

Medical specialties

Definition

Medical specializations are those specific fields of
medicine where additional training and internship
beyond medical school is required. They can be dif-
ferentiated into non-surgical and surgical specialties.
The medical specializations are reflected in the different
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wards of an inpatient setting or in specialized outpatient
practices. In many health care systems, the patient first
has to attend an appointment with a general practitioner
who acts as a gatekeeper and – if necessary – refers the
patient to the corresponding specialist.

Basic Characteristics

Background

According to the Organisation for Economic Co-oper-
ation and Development (OECD), the number of physi-
cians in OECD countries has increased by 35% between
1990 and 2005, to 2.8 million. This increase was driven
largely by a 50% growth of specialists in the same peri-
od, and they now make up more than 50% of all physi-
cians in most of the OECD countries. This increase is
amongst other factors driven by the – in some OECD
countries significant – higher income levels of medical
specialists.

Education

Medical education in general and the training for
becoming a medical specialist both differ significantly
throughout the world. Entry-level education takes place
at � medical school and includes preclinical and clin-
ical aspects. The preclinical part covers the basic sci-
ences like anatomy, physiology, biochemistry, pharma-
cology, and pathology, whereas the clinical part teaches
specific fields like internal medicine, pediatrics, obstet-
rics and gynecology, psychiatry, and surgery. Post-
graduate education is usually undertaken as supervised
practice in the form of an internship or provisional
registration of around a year prior to full registration
being granted. After that, further multi-year training is
required to become specialist. In some countries, this
period starts with a generalist training of some years
before specialization may commence.

Non-surgical Specialties

There are numerous non-surgical specialties that are
offered in general or specialized hospital settings and
partly by outpatient physician practices. The specialties
include � anesthesiology, � dermatology, � internal
medicine, � neurology, � nuclear medicine, � obstet-
rics and gynecology, oncology (� cancer), ophthalmol-
ogy (eye medicine), � pathology, � pediatrics, pre-
ventive medicine, � psychiatry, � radiation oncology,

� radiology, and � urology. Each of these specializa-
tions includes several subspecialties.

Surgical Specialties

The surgical specialties are primarily offered in hospital
settings, either � inpatient or � outpatient. Amongst the
surgical specialties are the fields of � cardiac surgery,
� hand surgery, � neurosurgery, � oral and maxillo-
facial surgery, � orthopedic surgery, � otolaryngology,
� plastic surgery, surgical oncology, � thoracic surgery,
and � transplant surgery.

Conclusion

Considering the ageing society and the progress in
treatment methods and technical devices in the health
care sector in many countries of the world, it seems
realistic to predict that the trends towards increased spe-
cialization amongst physicians will continue, although
several countries are promoting an enhanced � primary
care model.

Cross-References

� Anesthesiology
� Cancer
� Cardiac Surgery
� Dermatology
� Hand Surgery
� Internal Medicine
� Medical School
� Neurology
� Neurosurgery
� Nuclear Medicine
� Obstetrics and Gynecology
� Oral and Maxillofacial Surgery
� Orthopedic Surgery
� Otolaryngology
� Pathology
� Pediatrics
� Plastic Surgery
� Psychiatry
� Radiation Oncology
� Radiology
� Thoracic Surgery
� Transplant Surgery
� Urology
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Medical Specialties

� Medical Specializations

Medical Staff

� Health Care Professionals

Medical Surveillance

� Health Surveillance

Medical Wastes

Definition

Medical waste is often described as any solid waste
that is generated in the diagnosis, treatment, or immu-
nization of human beings or animals, in research per-
taining thereto, or in the production or testing of bio-
logicals. It means human organs, tissues, body parts
other than teeth, products of conception, and fluids
removed by trauma or during surgery or autopsy or oth-

er medical procedure, and not fixed in formaldehyde.
Medical waste may contain infectious agents. Inciner-
ation at high temperatures destroys many of the toxins
and pathogens in medical waste and other hazardous
wastes, in addition to reducing the volume. Medical
waste shall be stored in rigid, leakproof containers with
tight-fitting lids which have been labeled with a label
which is marked with the international biohazard sym-
bol and the word “Biohazard.” Medical waste shall be
transported from the point of generation to the storage
area in rigid, covered containers.

Medicament

� Drug

Medicare

Definition

In the United States, Medicare is a federal health insur-
ance program for the elderly (people over age 65) and
for some individuals with disabilities. The program was
enacted as Title XVIII under the Social Security Act
in 1965 and consists of two parts: Part A covers inpa-
tient care services and some long-term care arrange-
ments, part B covers outpatient medical services. Part B
requires usually a � co-payment of 20%. The program
is administered by the Health Care Financing Admin-
istration of the US Department of Health and Human
Services. Eligible persons are people over 65, people
entitled to Social Security disability payments for 24
months or more and people with end-stage renal dis-
ease.

Medication

� Drug

Medication Abuse

� Drug Abuse

http://www.oecd.org/dataoecd/46/36/38979632.xls
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Medicide

� Euthanasia

Medicinal Prevention of Tuberculosis

� Chemoprophylaxis of Tuberculosis

Medicinal Prophylaxis of Malaria

� Malaria Chemoprophylaxis

Medicinal Prophylaxis of Tuberculosis

� Chemoprophylaxis of Tuberculosis

Medicinal Treatment
of Multiresistant Tuberculosis

Synonyms

Medicinal treatment of tuberculosis caused by multire-
sistant bacteria; Drug therapy in multiresistant tubercu-
losis

Definition

With a time scale of 21–24 months, the medicinal treat-
ment of multiresistant tubercle bacilli is very long-
lasting. The chances of healing depend on the num-
ber of drugs against which the germ is resistant; 75%
in 3 drug resistance, 25% in 5 drug resistance. Dif-
ferent agents are used for therapy with a combina-
tion of at least 4 drugs being recommended. Drugs
are chosen that are known to still be effective against
the multiresistant germs. Other possible therapeutics
are aminoglycosides (capreomycin, kanamycin), flu-
oroquinolones (ofloxacin, ciprofloxacin, levofloxacin)
and thionamides (ethionamide, prothinamide). More-
over, the bacteriostatic substances PAS (para-aminosal-
icylic acid) and cycloserin can be used. As the treatment
of multiresistant germs is very expensive, it is frequent-
ly not available in developing countries or other poor
regions.

Medicinal Treatment
of Uncomplicated Tuberculosis

Synonyms

Drug treatment of uncomplicated tuberculosis

Definition

Medicinal treatment of uncomplicated tuberculosis is
carried out for a period of 6 months. During the initial
phase, which lasts 2 months, a 3- to 4- fold combina-
tion is used. The 3-fold combination contains isoniazid
(INH), rifampin (RIF) and pyrazinamide (PZA). In the
4-fold combination ethambutol (EMB) or streptomycin
(STM) is additionally used. In the following stabilizing
phase INH and RIF are given for 4 months. Side effects
of INH, RIF and PZA primarily concern the liver, EMB
can damage the nerves of the eye, and STM can impair
hearing and renal function. Thiazetazon is only used in
poorer countries in the absence of a HIV-infection; this
substance also shows liver toxicity.

Medicinal Treatment of Worm Infections

� Anthelminthic Therapy

Medicine

� Drug Administration

Medicine People

� Indigenous Health Care Services

Medina Worm Infection

� Dracunculiasis
� Guinea Worm Infection
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Mefloquine (Lariam®, Mephaquin®)

Definition

Mefloquine is derived from the alkaloids of the bark of
the South American cinchona tree (quinine and quini-
dine). Its effect results from the impairment of the
metabolic processes in plasmodia. Mefloquine is effec-
tive against all kinds of malaria. After the initial admin-
istration of the drug, further doses are given after 6
and 12 hours. Besides gastrointestinal symptoms, pos-
sible side effects are cerebral seizures, neuropsycholog-
ical symptoms (halluzinations, states of panic), cardiac
arrhythmias and a toxic epidermolysis.

Meiosis

Synonyms

Meiotic cell division

Definition

Meiosis is a process of nuclear division accompany-
ing cell division that produces four separate nuclei for
four new daughter cells which are haploid, that is,
carry half the number of chromosomes of the parent
cell’s full diploid chromosomal complement. Meiosis
bear many similarities to � mitosis in terms of the
phases of its cell-division, which are: 1) prophase I,
2) metaphase I, 3) anaphase I, 4) telophase I, 5) pro-
phase II, 6) metaphase II, 7) anaphase II, and 8) telo-
phase II. However, during meiosis there is an exchange
of genetic information between homologous chromo-
somes, which does not occur during mitosis. Dur-
ing prophase I, as the duplicated chromosomes con-
dense into bar-like bodies, joined at the centromere,
they are aligned laterally with their duplicated homol-
ogous chromosome, called synapsis. This alignment
is called a bivalent. During late prophase, the ends
of the aligned homologous chromosomes are often
exchanged at a point called a cross-over, of which there
can be many between any set of homologous chromo-
somal arms. This process is called � recombination.
There can be many recombinations along a chromo-
some, although in general, there are fewer recombina-
tions near the centromere than there are towards the
ends of the chromosomal arms. At the end of prophase,

crossover points called chiasmata still exist. During
metaphase I, the bivalents are bound to the mitotic
spindle, and in anaphase, the chiasmata disappear as
the homologous chromosomes are pulled apart to their
respective poles, taking along recombinant chromoso-
mal arms. In telophase I, a nuclear envelope may or
may not form, as a second round of division is about to
be initiated. At this point in the division, each daughter
cell has 46 chromosomes, all of which are non-iden-
tical, homologous chromosomes joined at their sim-
ilar centromeres. Prophase II is short, and it occurs
before the chromosomes have had a chance to repli-
cated or enter an additional cell cycle. In metaphase II
the chromosomes align on the metaphase plate, and the
two homologous chromosomes, looking much like sis-
ter chromatids, are pulled apart to their respective poles
in anaphase II.
In metaphase II, nuclear envelopes form around the
cells, each with a haploid complement of 23 chro-
mosomes. From one diploid parent cell, four haploid
daughter cells have arisen.

Meiotic Cell Division

� Meiosis

Menarche

Synonyms

Menophenia; Initiation of the menstrual function; Es-
tablishment of the menses

Definition

Menarche is the first menstrual period, or first menstru-
al bleeding. Timing of menarche is influenced by both
genetic and environmental factors, especially nutri-
tional status, but it generally occurs about two years
after onset of breast development (thelarche) and when
growth in height slows after reaching its peak. Menar-
che occurs within a wide range, with most girls starting
their periods at 12 or 13 years. Average age of menar-
che has declined in modern societies. It is one of the
main signifiers of the onset of puberty.
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(Mendelian) Models of Inheritance

� Mendelian Modes of Inheritance

Mendelian Modes of Inheritance

Synonyms

Modes of inheritance; (Mendelian) models of inheri-
tance

Definition

In organisms which reproduce by the union of male and
female reproductive cells (or, gametes), the expression
of physical characteristics in offspring inherited from
their parents through transmitted genetic information
are governed by the principle of segregation and the
rules of gene expression. The principle of segregation
states that, in general, each copy of a gene present in
the parental genomes has an equal probability of being
transmitted to offspring to its homologue – a parent who
possesses the variants A and a of one gene is equally
likely to transmit either A or a to their offspring. How-
ever, the characteristics expressed by the offspring once
its genome is set are governed by Mendelian modes of
trait inheritance. Some gene variants may be preferen-
tially expressed to others, and these variants are called
‘dominant’ while the less preferred variants are labelled
‘recessive’. For example, at a fictional gene GZ1, there
are two possible genetic variants, or ‘alleles’, B and b.
A family has a father with a GZ1 genotype, the iden-
tity of both homologues at the site, or Bb; the mother
also has genotype Bb, and their three children 1, 2 and
3 each have genotypes of BB, Bb and bb respectively.
Accordingly, different manifestations of the trait influ-
ence by GZ1 are observed depending on the mode of
inheritance:
1) If the allele B is dominant to the recessive allele

b, and we are interested in the trait governed by B,
we say that the trait follows a dominant Mendelian
mode of inheritance. That is, the trait expressed by
B will be expressed by any individual carrying even
one copy of B. In the family described, the moth-
er, father and children 1 and 2 all express the trait
associated with B.

2) If the allele B is dominant to the recessive allele b,
and we are interested in the trait governed by b, we

say that the trait follows a recessive mode of inheri-
tance. The trait expressed by b will be expressed in
individuals carrying no copies of B. In the family
described, only child 3 expresses the trait associated
with b.

3) If alleles B and b do not compete, but are equally
and/or differently expressed, we say that we observe
a codominant mode of inheritance. The expres-
sion of the trait varies by genotype. In the fam-
ily described, the mother, father and child 2 will
express similar traits; child 1 and child 3 will express
traits different from each other and their other family
members.

4) If the allele B is dominant to the recessive allele b,
and the variation in the level of trait is based on the
number of copies of B which they possess, then we
say that we observed mode of inheritance is additive.
In the family described, child 1 would have the high-
est level of the additively-inherited trait; the mother,
father and child 2 would have a similar level of the
trait; and child 3 would have the lowest level of the
trait.

Mendelian patterns of inheritance are similarly applied
to sex chromosomes as they are to autosomes. In
females, the above Mendelian patterns of inheritance
are applicable to genes present on the two X chromo-
somes, while in males, whatever gene variant is present
at a particular site on the X chromosome is automat-
ically the variant which is expressed, as there is only
one homologue of X in males. All variants at all genes
on the Y chromosome are likewise expressed in males.

Mendelian Traits

Definition

Traits which are inherited from the transmission of
genes in families following Mendel’s laws of heredity.

Cross-References

� Genetic Epidemiology

Menigococcal Vaccination

Synonyms

Meningococcal immunization
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Definition

The first monovalent (group C) meningococcal polysac-
charide � vaccine was licensed in 1974, further vac-
cines followed: in 1978 there was authorized another
monovalent group C vaccine as well as a group A and
a bivalent vaccine for both groups A and C; a quadriva-
lent vaccine (groups A, C, Y and W-135, MPSV4) was
licensed in 1981. The meningococcal conjugate vac-
cine MCV4, which also protects against the subtypes
A,C,Y and W-135, was introduced in 2005 and can be
used for persons 11–55 years of age. The protection rate
achieved by MPSV4 is 85–100 %, MCV4 is believed
to have the same efficacy and most probably induces
a longer-lasting protection than the polysaccharide vac-
cine. In general, vaccination is carried through in indi-
viduals two years of age or older as a single dose. If
indicated, also younger children – from three months
of age – can receive MPSV4. In these cases, a second
dose should be given three months apart. In many coun-
tries meningococcal vaccination is not recommended in
general but for people at high risk for infection, such as
splenectomized persons, patients with terminal compo-
nent complement deficiency (a kind of immune system
disorder) or travelers to certain countries (e. g. the areas
in sub-Saharan Africa known as the meningitis belt,
which extends from Mauritania in the west to Ethiopia
in the east). Contraindications for meningococcal vac-
cination are acute severe illness, a known allergy to
any component of the vaccine or an allergic reaction
to a previous dose of meningococcal vaccine.

Meningitis

Synonyms

Infection of the meninges; Inflammation of the menin-
ges

Cross-References

� Acute Life-Threatening Infections

Meningococcal Septicaemia

� Waterhouse–Friederichsen Syndrome

Menopause

Synonyms

Pausimenia; Climacteric period; Climacterium

Definition

Menopause is the physiological or iatrogenic cessa-
tion of menstrual cycles (amenorrhea) due to decreas-
ing ovarian function (consumption of all viable folli-
cles). Average onset of menopause in women is 50.5
years. The physiologic menopause is established when
menses have been absent for one year. Menopausal
symptoms can range from nonexistent to severe and
last from a few months up to ten years or more. Major
symptoms of the perimenopause are hot flushes (vaso-
motor origin), vaginal discomfort and bladder symp-
toms.

Menophenia

� Menarche

Men’s Health

RICK HAYES, SHELBY WILLIAMSON

School of Public Health, La Trobe University
(Bundoora), Melbourne, Australia
r.hayes@latrobe.edu.au, m.williamson@latrobe.edu.au

Synonyms

Male health; Men’s health and well-being; The health
of boys and men; The health of men and boys

Definition

Men’s health entails both the systematic exploration of
the multi-dimensional factors (e. g., biomedical, psy-
chosocial, structural, cultural historical) influencing the
health of men and boys and the systematic elaboration
of multi-level actions undertaken to engage these influ-
ences so as to improve or maintain the health of men
and boys within their physical, social and spiritual con-
texts.
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Basic Characteristics
Overview
While a concern for the health of men has no doubt
always existed in some form in all cultures, men’s
health as a distinct area of critical intellectual and prac-
tical concern in the domain of public health is rela-
tively recent in the West (Hayes 2003). In terms of re-
search, government policy, and practical programmes
and projects, men’s health per se remains a relatively
minor area of concern (Schofield et al. 2000; Macdon-
ald, Crawford 2002). Where there is a focus, it tends
to be on such issues as men’s reproductive health or
men’s engagement in anti-social behavior. Additional-
ly, such research continues to be fragmented by salient
differences of political, social, and intellectual perspec-
tive (White 2005).
Historically, the social codes of most peoples have
made distinctions between what constituted a virile
man in contrast to a fecund woman, or between a pure
or impure man and woman. However, these distinc-
tions were more in the order of phronesis, or of wis-
dom concerning the processes constituting best practice
for relating well with other persons, people groups, or
cosmic powers. Increasingly, the distinctions are now
found in the order of techne, or of knowledge concern-
ing the processes constituting best practice for working
well with ‘things’, such as the ‘male body’ or the ‘male
psyche’. However, there is a transition towards reintro-
ducing salient aspects of phronesis again.

Late 20th Century Background
It is widely held that where once all people were mea-
sured on the basis of male experiences of disease and
illness women began to question this basis of knowl-
edge and practice with respect to their reproductive
health in the middle years of the last century. During
the political and cultural upheavals of the 1960s and
1970s in the West, women increasing demanded and
received limited funds for and credibility from research
that privileged women’s health more broadly. ‘Progres-
sive’ men engaged in commensurate reflections with
regard to the psychological origins and manifestations
of the ‘oppression’ of women by men generally, and by
the medicalized professions specifically. Both men and
women undertook somewhat more critical sociological
analyses during the 1980s and 1990s. Concepts such as
� hegemonic masculinities’ and � expert dominance’
were developed as devices for explaining the oppres-

sion of women and at least certain types of men, as well
as the relatively negative health outcomes obtained by
the oppressed (Rowan 1997).
Throughout this period, the dissemination of both
quasi-scientific and mytho-poetically (see Rowan 1997)
oriented paradigms through various media ensured that
the general public would be ‘educated’ into the essen-
tial physiological and, hence, psycho-social differences
between men and women. Ironically, these ‘expert’
sanctioned proposals of how people should deal with
each other have been extremely popular with the larg-
er public (e. g., Gray’s Men are from Mars, Women are
from Venus). However, these distinctions are not always
equally valued by this public or by many health profes-
sionals.
For instance, the female psyche has become, paradox-
ically, the privileged template of the human ‘soul’ for
many. Ostensibly because of the depredations of ‘hege-
monic’ or ‘demanding and commanding’ masculinities,
men are frequently both deemed to be and portrayed as
sub-standard in this regard. In other words they are con-
sidered, for the most part, to be incapable of experienc-
ing and expressing emotions adequately (alexythimia)
or of engaging in appropriate self-care. Furthermore,
as a result of the perceived unwillingness of western
males to redeem their deficient ‘souls’, their bodies are
considered to be doomed first to suffer a variety of typ-
ical diseases and, then, a premature (hence, meaning-
less) death.

Early 21st Century Transitions

Careful research into the histories, literatures and lives
of working class, gay, and aboriginal men reveals
a much more richly nuanced and variegated ‘tissue’ of
� embodied manhood than is typically acknowledged
(Luck et al. 2000; Hayes 2003). This is also true of
men who have fought in wars or worked in emergen-
cy services, who have endured experiences of mental
ill-health, or who are under and unemployed. Instead
of � pathologising men, these stories support the grow-
ing impetus to take a more positive, primary health care
approach to supporting the way that various men seek to
live their lives personally and communally (Macdonald,
Crawford 2002). Such an approach focuses on helping
them to identify the knowledge, skills and attitudes that
they wish to use or gain to achieve their aspirations both
as individuals and members of groups.
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For instance, while including stories of selfish ambition
and hatred, the prisoner of war stories from the Pacif-
ic that emerged following World War 2 include recur-
ring themes of tenderness, self-sacrifice and compas-
sion collectively organized for the benefit of comrades
(Nelson 1985). Additionally, it is well documented that
the traumas of those who returned from the wars of the
last century have negatively influenced their families
for generations. Governments have conveniently sug-
gested to these people that it is ‘best you forget’. West-
ern societies typically ignore the economic and political
significance of the processes of socialization that pre-
pare men to fight in wars or to work in hazardous indus-
tries. Little regard is collectively given to their contri-
bution to the ill-health of men. Disaggregation of men’s
health statistics indicates that negative health outcomes
for men, when compared to women, tend to be more
salient for such men than for those socialized for other
life outcomes (Luck et al. 2000).
Just as women’s experiences of health and illness can-
not be measured on the basis of male experiences, pol-
icy and practical programs aimed at improving men’s
health do not necessarily work well just because they
have worked well for women. The lack of research into
men’s health in the West has resulted in less evidence
calling for resources to be allocated to this area. For
instance, even though the mortality rates are roughly
equivalent in industrialized nations, research funding
for the diagnosis and treatment of prostate cancer sig-
nificant lags that of breast cancer in women.

The Emerging New Public Health Paradigm
and Practice

Within the field of men’s health, there is a growing call
for a new approach in terms of public health practice.
Rather than working within the negative paradigm of
� pathologising men’s health, leading academics within
the field, such as Professor John Macdonald at the Uni-
versity of Western Sydney (Australia), are advocating
for a more � salutogenic (health generating) approach.
Following the medical sociologist, Aaron Antonovsky,
Macdonald and Crawford (2002) urge health profes-
sionals and policy makers to focus on what generates
or promotes health for men and that acknowledges and
fosters their positive social value.
Important research in Australia indicates that men
in “safe [non-shaming], well-facilitated groups [good

group processes and dynamics] associated with their
networks” (Hayes 2002, p. 83) can and will discuss
and act upon their health concerns. Growing numbers
of agencies and communities are recognizing the need
to create opportunities for men to maintain their social
connections in the face of growing rates of workforce
redundancy for men over 50 years of age and decreased
opportunities for non-consumerist leisure options for
males of all ages. These opportunities for social con-
nectedness benefit men in terms of both mental and
physical health by providing for instrumental, affective
and inspirational support. Additionally, research indi-
cates that agencies that adopt policies, plans, proce-
dures and protocols that work with men on their own
“terms and turf” are more attractive and, therefore, ben-
eficial to men than those which are heavily profession-
alized or feminized.
In terms of both the men and those who work with
them effectively, social change is currently occurring
through innovative, opportunistic, localized approaches
rather than top down and whole of system approaches.
As a movement, men’s health is only beginning to gain
momentum and it remains largely ‘western’ in ethos.
This momentum is largely the result of voluntary efforts
and “grass roots” initiatives. Linkages and networks are
only recently beginning to be formed across multiple
sectors and disciplines. National and international con-
ferences on men’s health are being held on a recurring
basis. A number of peer-reviewed journals or newslet-
ters are now being published to provide support for
these endeavors: Harvard Men’s Health Watch, Journal
of Men’s Health and Gender, Journal of Men’s Studies,
and the International Journal of Men’s Health.
It is incumbent on those working with men to apprise
themselves of the wide range of resources increasingly
available to shed light on the complex biomedical, psy-
cho-social, structural and cultural historical issues relat-
ing to men’s health. (Luck et al. 2000) This can help to
generate a more comprehensive, and less naïve, under-
standing of what engenders or endangers the health of
men and the ones with whom they live, learn, work,
worship and play.

Global Mortality Statistics

Variations in mortality between regions reveal substan-
tive differences. For instance, in 2003 the World Health
Organization (WHO) estimated that the life expectan-
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cy for males at birth compared to women [x] in the
various regions was: African 46[48], Americas 71[77],
SE Asia 61[64], Europe 68[77], Eastern Mediterranean
61[64], Western Pacific 70[74]. (WHO 2005) In 2001,
the leading cause of death for all males was related to
non-communicable diseases (57%) such as cardiovas-
cular diseases (27%), malignant neoplasms or cancers
(13%), respiratory diseases (6%) and digestive diseases
(4%); this was followed by communicable diseases
(32%) such as non-respiratory infections and parasitic
diseases (20%) and respiratory infections (7%); and,
finally, injuries (12%) whether unintentional (8%) or
intentional (4%) [n.b., percentages approximate] (WHO
2002).

Cross-References

� Alexithymia
� Embodied, Embodiment
� Expert Dominance
� Hegemonic Masculinity
� Mythopoetic
� Pathologising
� Salutogenic
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� Men’s Health

Menstrual Cycle

Definition

The average length of the menstrual cycle is 28 days.
Day one is by convention the first day of vaginal bleed-
ing. The mean duration of the menstrual flow is between
2–6 days with an average blood loss of 20–60 ml. Ovu-
lation generally occurs on day 14 (14 days before the
first day of the next vaginal bleeding). The normal men-
strual cycle is divided into two segments. The follicu-
lar phase (variable length: 10–14 days) and the luteal
phase (14 days). During the follicular phase hormonal
feedback promotes the development of a single domi-
nant follicle which is prepared for ovulation. The luteal
phase is the duration of time from ovulation to onset of
menses in which the endometrium is prepared for the
implantation of an embryo. If implantation with pro-
duction of HCG does not occur, menstrual flow begins
as a result of the shrinking of the corpus luteum result-
ing in a fall of progesterone, the gestational hormone.

Mensuration

� Measurement
� Measurement: Accuracy and Precision, Reliability

and Validity

Mental and Behavioral Disorders
Due to Psychoactive Substances

� Substance Use Disorders
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Mental Health in Children
and Adolescents

UWE RUHL

Institut für Psychologie, Universität Göttingen,
Göttingen, Germany
uruhl@uni-goettingen.de

Definitions

Individuals < 18 years of age are divided into infants
(1 month to 1 year of age), children (1–12 years of age),
and adolescents (13–18 years of age).

Basic Characteristics

Introduction

Mental health and illness in children, and the measure-
ment of mental health and illness, are somewhat differ-
ent from that in adults. Overall, most mental diseases
can strike a person at any age (e. g., depression, anxi-
ety, � conduct disorders). � Attention deficit hyperac-
tivity disorders show an early onset, usually in the first
five years of life. For understanding the mental health
of children, age, developmental stage, and timing fac-
tors are of high importance. A behavior that might be
quite normal at one age (e. g., fear of darkness in young
children) can be an indicator of a mental disorder at
another age (� separation anxiety disorder of child-
hood, � phobic anxiety disorder of childhood, � social
anxiety disorder of childhood). Developmental conti-
nuities have to be considered as well as developmental
discontinuities (� speech and language developmental
disorder, � reading and/or spelling disorder, � arith-
metical skills disorder, � motor function developmen-
tal disorder, � childhood autism). The environment and
adaptation of the child to the environment is another rel-
evant factor in understanding mental health and illness
in children (� elective mutism).

Epidemiology

The prevalence of mental disorders in children and
adolescents is not as well documented as it is for the
adult population. According to previous research and
depending on diagnostic criteria, 10–20 percent of chil-
dren and adolescents are estimated to have clinically
significant mental disorders with at least mild func-

tional impairment (e. g., Shaffer et al. 2000). In most
studies, the conceptual definition of the “clinical sig-
nificance” is taken into consideration. Barkmann and
Schulte-Markwort (2005) distinguished three levels of
hierarchy:
1. existence of psychological complaints
2. fulfillment of the diagnostic criteria for the deter-

mination of a mental disorder (e. g., according to
ICD-10)

3. fulfillment of a severity or impairment criterion.
Federal regulations in the USA define a sub-group of
mental disorders as “serious emotional disturbance” in
reference to children under the age of 18 with a diag-
nosable mental disorder that severely disrupts the abil-
ity to function socially, academically, and emotional-
ly. Finally, some studies use the classification “severe
psychopathology” (defined as the presence of multiple
mental disorders, i. e. ≥ 3). Different study designs and
measurements make comparisons of studies difficult.
The threshold of mental disorders may vary from cul-
ture to culture.
The MECA Study (Methodology for Epidemiology of
Mental Disorders in Children and Adolescents) estimat-
ed that > 20% of U.S. children aged 9 to 17 had a diag-
nosable mental disorder. Preliminary results of the rep-
resentative German child and adolescent mental health
survey indicate that almost 22% of children show at
least psychological disturbances (Table 1).
The frequency of mental illnesses symptoms is nega-
tively associated with socioeconomic status. Parental
mental disorders, parental conflicts, and single parent-
hood are risk factors for mental disorders in children
(www.kiggs.de).

Mental Health in Children and Adolescents, Table 1 Prevalence
rates of mental disorders in Germany and the USA

Mental disorders German preva-
lence estimates*

U.S. prevalence
estimates**

Anxiety disorders 10% 13.0%

Mood disorders 5.4% 6.2%

Disruptive disorders 7.6% 10.3%

Attention deficit
hyperactivity disorder

2.2% –

*Children and adolescents aged 7 to 17 years, Ravens-Sieberer et al.
2006. www.kiggs.de
**Children and adolescents aged 9 to 17 years, combined MECA sam-
ple. www.surgeongeneral.gov/library/mentalhealth

http://www.kiggs.de
http://www.kiggs.de
http://www.surgeongeneral.gov/library/mentalhealth
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Consequences

Recent longitudinal studies suggest that a mental dis-
order in childhood or adolescence increases the risk
of recurrence of this mental disorder as well as the
incidence of another mental disorder in later life. For
example, depressed adolescents with special risk fac-
tors (i. e., female gender, multiple depressive disor-
der episodes, elevated borderline personality disorder
symptoms) are at elevated risk for recurrence of depres-
sive disorders during young adulthood (Lewinsohn et
al. 2000). Lieb et al. (2000) showed that somatoform
disorders in adolescents and young adults were often
associated with the development of other mental dis-
orders in the following four years. Another result of
the Early Developmental Stages of Psychopathology
Study (EDSP) was that panic attacks were associat-
ed with high levels of comorbidity and multimorbidity
across the diagnostic spectrum among adolescents and
young adults in the community (Goodwin et al. 2004).
The EDSP study is a prospective, longitudinal study
designed to collect data on the prevalence, risk fac-
tors, comorbidity, and course of mental and substance
use disorders in a representative community sample
in Munich, Germany, which consisted of 3021 sub-
jects aged 14–24 years at baseline. The study consists
of a baseline (time 0) survey, two follow-up surveys
(first follow-up survey was 14–25 months after base-
line; second follow-up survey was 34–50 months after
baseline), and a family history component (Wittchen et
al. 2004).

Treatment

Treatment of mental disorders in children is not dif-
ferent from adult treatment, i. e., medication, cogni-
tive-behavioral psychotherapy, family psychotherapy,
psychoanalytic psychotherapy, and functional training
(e. g., dyslexia) are relevant treatments. An additional
and necessary special aspect of therapy for children is
the work with parents, teachers and/or other important
persons.

Future Research

Not all psychological disturbances or mental disorders
existing in childhood and adolescence persist into adult-
hood. A substantial fraction of children and adoles-
cents recover and do not suffer from recurrence or

comorbidity of mental disorders. However, those chil-
dren suffering from psychological disorders, and espe-
cially those with risk factors, need access to treatment
as soon as possible. To optimize the recognition rate
of mental health problems, the use of simple diagnos-
tic screening instruments in general practice could be
helpful, as well as special training of mental health
professionals. Resources available to the affected chil-
dren and their families (e. g., individual, family-relat-
ed, and social) have to be supported. There is a strong
need for more longitudinal epidemiological studies in
Europe and worldwide in order to determine the preva-
lence rates of mental disorders, risk and protective fac-
tors, and therapy and service utilization. However, it is
noteworthy that valid measures of need are absent since
prevalence rates of mental disorders in epidemiologi-
cal surveys are only an imperfect proxy for the need
for treatment. Further, taking developmental aspects
into consideration, there might be windows of oppor-
tunity during children’s development when preventive
or treatment interventions may be especially effective.
Those windows of opportunity have to be identified.

Cross-References

� Arithmetical Skills Disorder
� Attention Deficit Hyperactivity Disorder (ADHD)
� Childhood Autism
� Conduct Disorders
� Elective Mutism
� Hyperkinetic Disorder
� Motor Function Developmental Disorder
� Phobic Anxiety Disorder of Childhood
� Reading and/or Spelling Disorder
� Separation Anxiety Disorder of Childhood
� Social Anxiety Disorder of Childhood
� Speech and Language Developmental Disorders

References

Barkmann C, Schulte-Markwort M (2005) Emotional and behav-
ioral problems of children and adolescents in Germany. Soc
Psychiatry Psychiatr Epidemiol 40:357–366

Goodwin RD, Lieb R, Hoefler M, Pfister H, Bittner A, Beesdo K,
Wittchen HU (2004) Panic attack as a risk factor for severe
psychopathology. Am J Psychiatry 161:2207–14

Häfner H, Maurer K, Ruhrmann S, Bechdolf A, Klosterkötter
J, Wagner M, Maier W, Bottlender R, Möller H-J, Gaebel
W, Wölwer W (2004) Early detection and secondary preven-



M

Mental Health Economics 909

tion of psychosis: facts and visions. Eur Arch Psychiatry Clin
Neurosci 254:117–128

Lewinsohn PM, Rohde P, Seeley JR, Klein DN, Gotlib IH (2000)
Natural course of adolescent major depressive dosorder in
a community sample. Predictors of recurrence in young
adults. Am J Psychiatry 157:1584–1591

Lieb R, Pfister H, Mastaler M, Wittchen HU (2000) Somatoform
syndromes and disorders in a representative population sam-
ple of adolescents and young adults. Prevalence, comorbidity
and impairments. Acta Psychiatr Scand 101:194–208

Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME
(2000) NIMH Diagnostic Interview Schedule for Children
Version IV (NIMH DISC-IV): description, differences from
previous versions, and reliability of some common diag-
noses. J Am Acad Child Adolesc Psychiatry 39:28–38

Wittchen H-U, Perkonigg A, Lachner G, Nelson CB (1998) Ear-
ly developmental stages of psychopathology study (EDSP):
objectives and design. Eur Addict Res 4:18–27

Mental Health Economics

ISABEL HACH

Klinik für Psychiatrie und Psychotherapie,
Klinikum Nürnberg Nord, Nürnberg, Germany
isabel.hach@klinikum-nuernberg.de

Definitions

Economics is the science that studies the production,
distribution, and consumption of resources. The word
“economics” is from the Greek words “o˜́ικoς”, mean-
ing “household, estate”, and “νóμoς”, meaning “cus-
tom, law”, and thus literally means “household man-
agement” or “management of the state”. Health eco-
nomics examines the supply of and demand for health
and health care, and the economic analysis of health
care systems and health care reforms. It also examines
the economic evaluation of health care technologies and
the measurement and valuation of health. Mental health
economics is health economics in relation to mental
health.

Basic Characteristics

Introduction

Health – not merely health care – has high econom-
ic importance. In mental health care, the uncertainty
and variation in treatments are greater than in health
care; the assumption of patient self-interested behav-
ior is more dubious and less predictable than in main-

Mental Health Economics, Table 1 Disease burden by selected ill-
ness categories in established market economies, 1990 (Murray and
Lopez 1996)

Percent of Total DALYs*

All cardiovascular conditions 18.6

Ischemic heart disease 9.0

All mental illness 15.4

Unipolar major depression 6.8

All malignant diseases (cancer) 15.0

All respiratory conditions 4.8

All alcohol use 4.7

All infectious and parasitic diseases 2.8

All drug use 1.5

ly physically ill patients; the social consequences and
external costs of mental illness are formidable. The
European Brain Council (EBC) showed that the bur-
den of brain disorders constitutes 35% of the total
burden of all diseases in Europe (calculated in terms
of DALYs, i. e. � disability adjusted life years, for
details s. http://www.europeanbraincouncil.org). Men-
tal disorders account for about 25% of all DALYs lost
in Europe, followed by cardiovascular diseases (17.1%
of all DALYs lost, Kaplan and Laing 2004). Worl-
wide, mental disorders account for 15.4% of the bur-
den of disease in established market economies. Major
depressive disorder, schizophrenia, and obsessive-com-
pulsive disorder are among the top 10 leading causes of
disability (see Table 1). Morbidity costs comprise the
major part of the � indirect costs of all mental disor-
ders. This indicates an important characteristic of men-
tal disorders: Mortality is relatively low, onset is often
in (young) adulthood, and most of the indirect costs are
derived from lost or reduced productivity at the work-
place, school, and home.

Costs of Mental Disorders in Europe and the U.S.A.

Andlin-Sobocki et al. (2005) developed a model to
combine epidemiological and economic data on brain
disorders in Europe (i. e., EU member countries, Ice-
land, Norway, and Switzerland). The epidemiological
data are based on a systematic literature review of pub-
lished European epidemiology data (Wittchen and Jaco-
bi 2005). The economic costs were estimated using
a � bottom-up approach, i. e., the cost data were col-
lected per patient and disease and aggregated to nation-

http://en.wikipedia.org/wiki/Greek_language
http://www.europeanbraincouncil.org
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emillion Healthcare costs Direct non-medical costs Indirect costs Total costs

Mental disorders 97221 9336 132985 239542

Addiction 16655 3962 36657 57274

Affective disorders 28639 ** 77027 105666

Anxiety disorders 22072 ** 19301 41373

Psychotic disorders 29855 5374 ** 35229

All brain disorders* 135445 72200 178530 386175

* All brain disorders include: Brain tumor, Trauma, Epilepsy, Migraine and other headaches, Multiple sclerosis,
Parkinson’s disease, Stroke and Dementia;
** Direct non-medical costs are missing for affective and anxiety disorders; indirect costs are missing for psy-
chotic disorders

Mental Health Economics,
Table 2 Costs of mental
disorders in Europe (Andlin-
Sobocki et al. 2005)

al levels with the help of prevalence data (in contrast to
a � top-down approach). The inherent problem of the
bottom-up approach is double-counting due to comor-
bidity. This problem stems mainly of the epidemiologi-
cal data (e. g., patients suffering from depression prob-
ably also suffer from comorbid anxiety disorders).
Mental disorders (i. e., addiction, � affective disorders,
� anxiety disorders, � psychotic disorders) made up
62% (i. e. 240 billion e ) of the total costs of brain dis-
orders in Europe (for details see Table 2).
About 50% of the costs of mental disorders are indirect
costs and almost 40% direct healthcare costs. It should
be noted, however, that direct medical (� direct medi-
cal costs) and non medical costs (� direct non medical
costs) were not included in the costs of affective and
anxiety disorders. Moreover, the � indirect costs due to
anxiety disorders only comprised lost work days due to
sick leave. The authors conclude that their study proba-
bly underestimates the full economic burden of mental
disorders in Europe.
In 1996, the United States spent more than $99 bil-
lion for the direct treatment of mental disorders, as well
as substance abuse, and Alzheimer’s disease and other
dementias (the National health accounts was $943 bil-
lion total). More than two-thirds of this mental health
amount ($69 billion) was for mental health services.
Spending for direct treatment of substance abuse was
almost $13 billion (more than 1 percent of total health
spending), and that for Alzheimer’s disease and other
dementias was almost $18 billion (Mark et al. 1998).

Consequences

The costs of brain disorders will increase dramati-
cally during the next two decades (Andlin-Sobocki
et al. 2005). It is important to find out which sys-

tems of care are most effective (for details of the U.S.
mental health service system see www.surgeongeneral.
gov/library/mentalhealth/chapter6/); existing evalua-
tion studies could not demonstrate a conclusive effec-
tiveness because of missing control groups. Carrying
out prospective field studies and increased research
efforts (i. e., better prevention, better diagnostic assess-
ment, better treatment, better health care systems)
might be the only way to counteract this cost increase
not only in European countries.

Cross-References

� Bottom-Up Approach (For Cost-Estimation)
� Direct Medical Costs
� Direct Non Medical Costs
� Disability Adjusted Life Years (DALYs)
� Indirect Costs
� Top-Down Approach (For Cost-Estimation)
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Synonyms

Elderly

Definition

Specific chronological markers for old age are defined
in different ways by different authors. The definition
of “older adults” varies, depending on different per-
spectives and purposes. Whereas gerontologists tradi-
tionally focus on individuals aged 60 years and older,
the federal government of the U.S.A. uses age 65 as
a marker for full Social Security and Medicare bene-
fits. Researchers identify subgroups of “older adults” as
“younger old” (ages 65–75), “older-old” (ages 75–85),
and “oldest old” (ages 85+). Age ranges vary across
studies.

Basic Characteristics

Introduction

The demographics of the industrial world are well
known. It is important to understand the needs of old-
er adults suffering from (and living with) mental dis-
orders. There are age-dependent and treatment-relevant
changes that have to be considered in the elderly. For
example, � pharmacokinetic and � pharmacodynamic
variables can influence the effect of a pharmacological
therapy (those changes may occur in the � absorption,
� distribution, � metabolism, and excretion of psy-
chotropic medications (� elimination)) as well as med-
ical comorbidities, concomitant medication, cognition
of older adults, hyperopia, and less available resources
than younger people have.

Prevalence and Costs of Brain Disorders
in Older Adults

Depression and hopelessness are not natural conditions
of older age. Many older adults and, unfortunately,
health care professionals as well mistakenly assume
that depression is a normal consequence of physical,

social, and economic difficulties in later life. Older peo-
ple suffering from chronic or stressful physical condi-
tions (e. g. hearing loss, mobility impairment) are a high
risk population for depression. Depressive disorders in
the elderly are both underdiagnosed and undertreat-
ed. Depression is one of the most frequent conditions
associated with suicide in older adults (Conwell and
Brent 1995). There is much misunderstanding about
thoughts of death in later life. Depression, serious loss
(e. g., death of a spouse, loss of a friend), and (terminal)
illness trigger the sense of mortality, regardless of age.
Periodic thoughts of death do occur. However, when
actual dread of death does occur, it should not be dis-
missed as accompanying aging, but rather as a signal
of underlying distress or depressive disorder. As com-
pared to older persons whose depression began earli-
er in life, those whose depression first appears in late
life are likely to have a more chronic course of illness.
There is growing evidence that depression beginning
in late life is associated with vascular changes in the
brain. According to Narrow, about 6% of the U.S. popu-
lation age 65 and older suffer from depressive disorders
(i. e., major depressive disorder, dysthymic disorder, or
bipolar disorder; http://www.nimh.nih.gov). Beekmann
et al. (1999) found in a worldwide review an aver-
age prevalence of major depressive disorders of 1.8%
in the elderly. The experience of depressive symptoms
and subclinical depression, respectively, is much more
prevalent. The symptoms of depressive disorders and
� dementias in an early state are very similar and often
not to distinguish.
Some mild degree of memory decline can be normal
with aging. Those normal changes usually mean a slow-
er pace of learning and the need for new information to
be repeated. However, more severe memory problems
may indicate dementia or other serious cognitive ill-
nesses. Dementia involves a loss of cognitive (memory
and attention) abilities due to brain damage secondary
to illness. Symptoms of dementia can include memo-
ry impairment, and difficulties with language, move-
ment, object or face or word recognition, and difficul-
ty making judgments, regulating emotions or shifting
attention from one subject to another. Noteworthingly,
dementia is not a part of regular aging – it is a physical
disease of the brain. The prevalence rate of dementia
dramatically increases with increasing age. The degree
of care that an elder may require due to dementia will
be variable, depending on whether dementia is due to

http://www.nimh.nih.gov
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Alzheimer’s disease (or similar progressive disease) or
stroke, and how affected the elder is by the condi-
tion. Older adults’ mild early memory problems may
not require much care at all. While vascular (stroke)
dementia will not necessarily get worse (e. g., if blood
pressure is kept stable and low), Alzheimer’s demen-
tia is by nature a progressive disorder, which will result
in more and more impairment over time. The costs of
vascular dementia might be, especially in the begin-
ning of the disease, somewhat higher than in AD due
to the costs of cardiovascular medication. In the Euro-
pean member states (including the new member states)
it is estimated that about 5.1 million people suffer from
dementia (about two thirds of people with dementia
have Alzheimer’s disease). Wancata et al. (2003) have
reported a dramatic increase of the dementia cases in
Europe in the next 50 years (to approximately 11.9 mil-
lion people). There is consistent evidence that costs
of care for patients suffering from dementia are very
high across European countries (e. g. National Demen-
tia Economic Study NADES in Belgium: Total annu-
al costs of a patient with dementia living et home: e
5,346; total annual costs of an institutionalized patient
with dementia:e 27,620) (Scuvee-Moreau et al. 2002).
� Parkinson’s disease is also a relevant illness, espe-
cially in older age. High-quality studies (i. e., use of
established diagnostic criteria, inclusion of the entire
age range of the population, and screening by an
experienced neurologist) estimated prevalence rates of
approximately 108 to 257/100,000 (Campenhausen et
al. 2005). The mean total direct costs (e. g., drugs,
outpatient visits, inpatient care) per patient per year
are reported between 3360 e (UK; Findley 2003) and
8160 e (Germany; Spottke 2005).

Ageing Mentally Healthy

Different types of interventions have been successful in
improving the mental health of elder people. Examples
of universal strategies are: exercise interventions (e. g.
aerobic, t’ai chi, other physical exercises) and improv-
ing social support through befriending (especially old-
er women seem to profit from friendships and social
support). Promising preventive interventions for selec-
tive and indicated elder populations include the use of
patient education methods among chronically ill elder-
ly (e. g. patients suffering from chronic pain) and their
caregivers (e. g. psycho-educational programmes for

caregivers of patients with � dementia), early screen-
ing and interventions in primary care (e. g. screening of
high systolic blood pressure and anti-hypertensive med-
ication for prevention of vascular dementia and stroke).
Early detection of depressive disorders in primary care
can reduce the risk of suicide in older individuals.
Because of the � pharmacokinetic and � pharmacody-
namic concerns in older age, it is often recommended
that clinicians “start low and go slow” when prescribing
new psychoactive medications for older adults. Effica-
cy is great and side effects are minimized when initial
doses are small and the rate of increase is slow. Better
compliance with a pharmacological treatment regime
may be achieved by giving simple instructions and by
asking specific questions to make sure that the patient
understands directions. An effective pharmacotherapy
can also avoid premature institutionalization. Last, the
avoidance of excessive disability is of high importance.
For example, a co-occurring depressive disorder can
contribute to excess disability by hastening function-
al impairment in patients with Alzheimer’s disease or
another severe and persistent mental illness. Hence,
attention to comorbid mental disorders may reduce
the functional limitations associated with mental and
somatic impairments.

Cross-References

� Absorption
� Dementia
� Distribution
� Elimination
� Metabolism
� Parkinson’s Disease (PD)
� Pharmacodynamics
� Pharmacokinetics
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Mental Health Promotion

Synonyms

Mental illness prevention

Definition

Mental health promotion comprises efforts to enhance
positive mental health and prevent mental illness
through the overlapping spheres of health education,
prevention and health protection. Such a pro-active
wide-ranging campaign with mobilization of the com-
munity, professions and decision-makers, significant
progress can be made in the containment if not elimi-
nation of mental disorder.

Mental Illness Prevention

� Mental Health Promotion

Mentoring

� Social/Emotional Support

Meta-Analysis
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Synonyms

Quantitative synthesis; Quantitative research synthesis

Definition

The term meta-analysis will be used here to describe
the quantitative procedures that the research synthesist
uses to statistically combine the results of studies.

Basic Characteristics

Synthesizing Main Effects and Interactions

� Quantitative research synthesis is an extension of the
same rules of inference required for rigorous data anal-
ysis in primary research. If primary researchers must
specify quantitatively the relation of the data to their
conclusions, the next users of data should be required to
do the same. Before considering quantitative synthesis,
it is important to take a closer look at some of the unique
features off accumulated research results. In research
synthesis, the most obvious feature of both main effects
and interactions is that the results of separate tests of
the same comparison or relationship will vary from one
testing to the next.

Variability in Main Effect Test Differences in out-
comes of tests of main effects can be caused by two
classes of influence. One source of variance in the
results of studies can be chance fluctuations due to the
inexactness of sampled estimates-sampling error. The
second source is variance in results created by differ-
ences in how studies are conducted or, who participates
in them or, both.

Variability in Interaction Tests The factors that cre-
ate variability in main effects can also affect variability
in tests of interactions. Interaction effects are as sus-
ceptible to sampling error and procedural variation as
main effects. The benefit of research synthesis under-
scores the importance of primary researchers presenting
detailed information about the levels of variables used
in their studies. Without specific information, research
synthesists may not be able to conduct an across-study
analysis.

Interactions in Meta-Analysis

There are two different ways that interactions could be
statistically combined across a study.

Techniques for Combining Significance Levels of
Independent Findings The separate p levels and re-
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lationship strengths associated with each study’s inter-
action test could be aggregated. The techniques for
combining significance levels of independent findings
allow the synthetists to cumulate the results of numer-
ous tests so that overall conclusions can be drawn. In
these techniques three assumptions are important. First,
the individual findings that go into cumulative analy-
ses should all test the same comparison or estimate the
same relationship. Second, the separate tests that go
into the cumulative analysis must be independent of one
other. Third, the synthetist must believe that the primary
researchers made valid assumptions when they comput-
ed the results of the tests.
1. Vote-counting methods can take into account the

statistical significance of findings or focus only on
direction of the findings. The most popular way to
perform vote counts in research synthesis involves
tallying the number of positive and negative findings
regardless of their statistical significance. In these
analyses, the synthesist categorizes findings based
solely on their direction. If the null hypothesis is
true – that is, if no relationships exist between the
variables in the sampled population – it would be
excepted that the number of findings in each direc-
tion will be equal. Once the number of results in
each direction are counted, the meta-analyst per-
forms a sign test (estimate Z score, for the overall
series of findings) to discover the statistically signif-
icant frequency between findings in different direc-
tions:

Zvc = (Np) − (1/2N)

1/2
√

N

Np = the number of positive findings
N = the total number of findings (positive + nega-
tive)
Vote counts should be described only when there is
a large number of studies, and always be accompa-
nied by more sensitive meta-analysis procedures.

2. Combined significance levels, by using the exact
probabilities, the results of the combined analysis,
take into account the different sample sizes and rela-
tionship strengths found in each comparison. The
most frequently applied is called method of adding
Z′s (Zst = z score for the overall series of findings):

Zst =

N∑
i=1

Zi

√
N

Zi = the standard normal deviation for the ith finding
N = the total number of findings in the series.
The method of adding Z′s (Zw the z score for the
weighted combination of findings) can be modified
to allow the meta-analyst to differently weight the
results of different statistical tests. The meta-analyst
might want to give added weight to findings based
on larger sample sizes (because sample sizes affect-
ed significance levels):

Zw =

N∑
i=1

WiZi

√
N∑

i=1
W2

i

Wi = the weighing factor associated with each find-
ing

3. Fail-safe N answers the question “How many find-
ings totalling to a null hypothesis confirmation (Zst)
would have to be added to the results of retrieved
findings in order to change the conclusion that a rela-
tion exists”? The formula for calculating this num-
ber, when the chosen significance level is p < 0.05,
is:

NFS.05 =

⎛
⎜⎜⎜⎝

N∑
i=1

Zi

1.645

⎞
⎟⎟⎟⎠− N

NFS.05 = the number of additional null-summing
findings needed to raise the combined probability to
just above p < 0.05

4. Combined significance levels and study-generated
evidence are combined significance level techniques
and results of vote-count.

Measuring Relationship Strength The primary
function of the meta-analysis procedures described so
far is to help the synthetist accept or reject the null
hypothesis. Before a meta-analysis can be performed
we must decide what statistics or effect measure will be
used to describe the treatment effect. Each � effect size
index is associated with a particular research design
in a manner similar to t-test being associated with
two-group comparisons, F test associated with multiple
group designs, and chi squares associated with frequen-
cy tables.
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1. The � d index measure of an effect size is appropri-
ate when the means of two groups are being com-
pared. The d index is typically used in association
with t-test. Formula for calculating the d index is:

d = X1 − X2

(SD1 + SD2)/2

X1 and X2 = the two group means
SD1 and SD2 the average standard deviation of the
two groups.
This formula assumes that the two groups have
approximately equal sample sizes and standard devi-
ation. If primary research does not report the means
and standard deviation we can use the next formula
for d index:

d = 2t√
dferror

t = the value of the t-test associated comparison
dferror = the error degrees of freedom associated
with t-test.

2. The � r index is the most appropriate metric for
expressing an effect size when the researcher is
interested in describing the relationship between
two continuous variables. Very often we do not
have presented variances and covariances in prima-
ry research. Because of that, if only the value of the
t-test associated with r index is given, the formula
for its calculation is:

r =
√

t2

t2 + dferror

3. In the medical sciences, the � odds ratio is most
used. The researcher is often interested in the effect
of a treatment on mortality or the appearance or dis-
appearance of disease. Odds ratios are one way of
expressing the size of the effect of a treatment on an
even rate. The odds of an event are given as a ratio
of the probability of occurring to the probability of
it not occurring. The odds ratio is the ratio of the
odds of an event in the treatment (or exposed) group
compared to the odds in the control (or unexposed)
group.

With disease Without disease

With treatment a b

Without treatment c d

Total a + c b + d

OR = a/c

b/d
= ad

bc

95%CIOR = exp[ln OR ± 1, 96SE(ln OR)]

When the event rate is very low or very high, the
odds ratio is very similar to the � relative risk. Rela-
tive risk, relative rate or relative differences of an
event is the risk of the outcome in the treatment
group divided by the risk in the control group.
� Number needed to treat (NNT) is a way of
expressing the size of a treatment effect which is
easier to interpret clinically. The NNT is the num-
ber of patients with a particular condition who must
receive a treatment for a prescribed period in order
to prevent the occurrence of specified adverse out-
comes of that condition. This number is the recipro-
cal of the absolute risk reduction.

NNT = 1/ARR

ARR = CER (control even rate)

− EER (experimental even rate)

95%CI = 1/(CER − EER) ± 1.96

×
√[

CER(1 − CER)

Nc
+ EER(1 − EER)

Ne

]

Nc = number of patients in the control group
Ne = number of patients in the experimental group

Combining Effect Sizes Across Studies

Once each � effect size has been calculated, the meta-
analyst averages the effects that estimate the same com-
parison or relationship. It is generally accepted that
these averages should weight the individual effect sizes
based on the number of participants in their respective
samples.
1. The d index. For the d index, this procedures first

requires the meta-analyst to calculate a weighting
factor wi,which is the inverse of the variance asso-
ciated with each d index estimate:

wi = 2(ni1 + ni2)ni1ni2

2(ni1 + ni2)2 + ni1ni2d2
i

d. =

N∑
i=1

diwi

N∑
i=1

wi

ni1 and ni2 = the number of data points in Group 1
and Group 2 of the comparison
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di = the d index of the comparison under considera-
tion

95%CId. = d. ± 1.96

√√√√1
/ N∑

i=1

wi

2. The r index. Firstly, each r index is transformed into
its corresponding z score, z,i and then the following
formula is applied:

z. =

N∑
i=1

(ni − 3)zi

N∑
i=1

(ni − 3)

ni = the total sample size for the ith comparison

95%CIz. = z. ± 1.96

/√√√√
N∑

i=1

(ni − 3)

Analyzing Variance in Effect Sizes Across Findings

Another set of statistical techniques helps us discov-
er why � effect sizes vary from one study to another.
In these analyses, the effect sizes found in the separate
studies are the “dependent” or predicted variables, and
characteristics of the studies are the predictor variables.
For analyzing variance in effect sizes across findings
we can use traditional inferential statistics, compared
observed to expected variance and homogeneity analy-
ses.

Traditional Inferential Statistics One way to ana-
lyze the variance in effect sizes is to apply the tradition-
al inference procedures that are employed by primary
research. There are problems. Traditional inference pro-
cedures do not test the hypothesis that the variability in
effect size is due solely to sampling error. Therefore, the
traditional inference procedures can reveal associations
between design characteristics and effect sizes without
determining first whether the overall variance is greater
than expected by chance. Because effect sizes can be
based on different sample sizes, they can have different
sampling variances associated with them, that is, they
are measured with different amounts of error.

Comparing Observed to Expected Variance In this
method, the variation in the observed effect sizes is
compared with the variation expected if only sampling

error were causing differences in effect size estimates.
This approach involves calculating the observed vari-
ance in the effect sizes from the known findings and the
expected variance in these effect sizes given that all are
estimating the same underlying population value.

Homogeneity Analyses Homogeneity analyses also
compares the observed variance to that expected from
sampling error. It includes a calculation of how proba-
ble it is that the variance exhibited by the effect sizes
would be observed if only sampling error was mak-
ing them different. Statistical models can be classified
as “fixed effect” or “random effect models”. A “fixed
effect” model (� homogeneity analyses: “fixed effect”
model) ignores between study heterogeneity and esti-
mates the treatment effect as if it were a single true
value underlying all the study results. “Random effect”
models (� homogeneity analyses: “random effect mod-
els”) take into account the possibility that other fac-
tors may modify treatment effects, and assume that
the studies include in review a random sample taken
from a distribution of the possible treatment effects.
Both models express the uncertainty due to sampling
in their estimates using � confidence intervals. Usual-
ly the estimate of average treatment effects reported by
both methods are very similar, but random effect mod-
els weight smaller studies proportionally higher than
fixed effect models, which in some circumstance may
lead to different estimates. This may be of particular
concern if the identification of the smaller studies is
affected by publication bias.
Here it is important to state explicitly, however, some
circumstances in which the use of quantitative proce-
dures in synthesis is not appropriate. First, quantitative
procedures are applicable only to research syntheses
and not to syntheses with other focuses or goals. Sec-
ond, the basic premise behind the use of statistics in
research syntheses is that a series of studies address an
identical conceptual hypothesis.

Example In a meta-analysis the effect of selective
decontamination of the digestive tract (SDD) on the rate
of nosocomial infections was examined. Odds ratios
(OR) together with their 95%CI were used for assess-
ing the effect of treatment. OR for any study with this
outcome is estimated, and then pooled OR. Informa-
tion from 25 trials with 5964 enrolled patients was
the base for aggregate data meta-analysis. Information
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about nosocomial infection was obtained from 15 trials.
In one study, 40/130 patients in the control group had
infection and 21/147 in the group with SDD had noso-
comial infection. OR for nosocomial infection, for this
study is:

With disease Without disease Total

With treatment 21(a) 126(b) 147(N1i )

Without treatment 40(c) 90(d) 130(N2i )

Total 61(M1i ) 216(M2i ) 277(Ti)

OR = 21 × 90/126 × 40 = 0.375

O − E V OR 95%CI

21–32=-11 12 0.375 0.2–0.7

E = (M1i) × (N1i)/Ti

V = N1i × N2i × M1i × M2i/T2
i × (Ti − 1)

X2 = (O − E)2/V = 10, 08

SE(ln OR) = 1/
√

V

95%CI = exp[ln OR + 1.96SE(ln OR)]

= exp[−0.98 + 1, 96 × 1/3.46]

For any study all these parameters must be examined
and then pooled OR calculated:

Pooled OR = exp

(∑
(O − E)∑

V

)
and

95%CI = exp

(∑
(O − E) ± 1.96

√∑
V∑

V

)

OR equal 1 means no effect of treatment. An OR of less
than 1.0 suggests that SDD results in a reduction in the
relative odds of developing a nosocomial infection.

Cross-References

� Confidence Interval
� d Index
� Effect Size
� Homogeneity Analyses: “Fixed Effect” Model
� Homogeneity Analyses: “Random Effect Models”
� Number Needed to Treat (NNT)
� Odds Ratio (OR)
� Quantitative Research Synthesis
� Relative Risk
� r Index
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Metabolic Equivalents (METS)

Definition

Unit to characterize physical performance and the
intensity of different types of exercise.

Metabolism

Definition

Metabolism is the transformation of (pharmacological)
substances and their metabolites.

Metabolomics

Synonyms

Metabonomics

Definition

Metabolomics is the aggregate study of metabolites;
a systematic study of the unique chemical fingerprints
that are a result of specific cellular processes. Quantita-
tive analytical approaches have been developed to iden-
tify metabolites that are modulated in response to treat-
ment with toxic agents. Nuclear magnetic resonance
(NMR) based fingerprinting has been applied to high-
abundance metabolites. The metabolome represents the

http://cbm.jr2.ox.ac.uk/docs/pretestprob.html
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collection of all metabolites in a biological organism,
which are the end products of its gene expression.

Metabonomics

� Metabolomics

Metadata

Definition

Since � information retrieval alone cannot identify all
relevant words in documentation text, all documents are
provided with so-called metadata. Metadata are “data
about data”, meaning that they include basic biblio-
graphic information as well as key words to the content
and context of the document.

Metage

� Measurement: Accuracy and Precision, Reliability
and Validity

Methadone Maintenance

� Maintenance Therapy

Methicillin

Definition

Methicillin is a beta-lactamase antibiotic related to
penicillin, which is no longer in use. In the 1960s methi-
cillin was the first antibiotic drug against which staphy-
lococci developed resistance. Nowadays, it is used
as a test antibiotic, as resistances against methicillin
can be assumed to be valid for other beta-lactamase-
antibiotics.

Métis (Canada)

� Indigenous Health, North America

Microbiology

Definition

Microbiology is the study of micro-organisms which
are living organisms that are too small to be seen with
the naked eye, such as bacteria, viruses, fungi, algae,
etc. As a branch of biology it examines the effects of
such organisms on humans.

Microclimate

Definition

The term microclimate describes the condition of air in
a certain closed space, usually referring to an occupa-
tional setting. The principle parameters of microclimate
are air temperature, air pressure, air velocity, air humid-
ity, and heat radiation, and their interactions.

Microenvironments

� Setting

Microminerals

� Trace Elements

Microsatellite DNA

� Short Tandem Repeat (STR)

Microsimulation

� Modelling

Microwaves

Synonyms

MW
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Definition

Electromagnetic � radiation with a longer wavelength
than infrared radiation but shorter than the radiation
used in commercial radio broadcasting (radiofrequen-
cies, RF) is called microwaves (MW). Wavelengths
of MW are in the range from 1 mm to 1 m, and as
the wavelength increases, the frequency decreases. The
frequencies of the whole microwave region are about
300 GHz to 0.3 GHz (1 GHz equals 1 billion Hz), divid-
ed into extra high frequencies (EHG), super high fre-
quencies (SHF), and ultra high frequencies (UHF), in
decreasing order. The term radiofrequencies is restrict-
ed to frequencies below 300 MHz (0.3 GHz). Though
natural sources of MW are the Sun and stars, man-made
emitters far exceed natural sources, and are now likely
to produce electromagnetic pollution. There are numer-
ous useful applications of MW, such as radar (cloud
detection meteorological radar, and shipborne navi-
gational radar), satellite communications, microwave
medical diathermal therapy, surgical diathermy, micro-
wave ovens and heaters, television systems, altimeters,
amateur radio, telemetry, etc. However, the fact that
there are some dangers in MW device use must be
emphasized because most people are exposed to low-
level MW radiation and some of them, in certain occu-
pations, may be exposed to higher levels. Most of the
absorbed MW energy is converted into heat.

Midstream Urine

Synonyms

Clean-catch urine specimen

Definition

For proper urine analysis it is important to avoid bacte-
rial contamination of the urine. After cleansing the ure-
thral meatus a small amount of urine is passed into the
toilet. The following amount – the midstream – is col-
lected in a clean (sterile) container.

Migrant Children

LIANE SCHENK

Charité-Universitätsmedizin Berlin, Berlin, Germany
liane.schenk@charite.de

Synonyms

Young migrants; Children and adolescents from mi-
grant families

Definition

The term “migrant children” comprises children and
adolescents (� adolescence) whose life situation is
shaped by their own experience of migration, by that
of their families or by the status of belonging to an
(ethnic) minority. Thus the children and young people
have either migrated themselves or belong to the fol-
lowing generations. Their position in the life-cycle and
the migration process is associated with special chal-
lenges and coping strategies that can have an impact on
their health and health care behavior.

Basic Characteristics

Migration: A Cross-Generational Process

Migration may place its own particular imprint on the
life-worlds of children and adolescents, both when they
themselves are migrants or born into following gen-
erations. Seldom the decision to migrate is taken by
one single individual; generally it is a project embraced
by the whole family, a collective decision affecting it
and future family generations. However, there are not
just the expectations of the parents about the future
prospects of their children that turn migration into
a cross-generational process. Uncertainty about resi-
dence status, segregation tendencies, social disadvan-
tage, and discrimination are some of the factors in the
country of migration that can affect the life situations of
migrant children and following generations in a differ-
ent manner as they might affect lives of non-immigrant
children and young people. Furthermore, the process
of migration is associated with particular challenges to
children and adolescents which are not shared by adult
generations. In terms of rapid feats of assimilation such
as learning the language and building social contacts,
migrant children frequently adopt the role of media-
tors between parents and the host society, taking on
adult functions whilst still minors. One of the most sig-
nificant disruptions young migrants may experience is
the disconnection between traditional modes of thought
and perception in their families and the norms and val-
ues of the host society, a disconnection which they live
out in a highly contradictory manner as travelers poised
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between disparate cultural worlds. There is as yet no
reliable body of research on whether and what impact
such general conditions have on the health of chil-
dren and young people from migrant families. Current
studies suggest that migrant children – or sub-groups
of children from migrant families – run greater health
risks in certain areas of health than children from non-
migrant backgrounds.

Health Risks or Benefits? Selected Findings

• Children who migrate from countries with a high
prevalence of infectious diseases are a vulnerable
group. In 2003 the risk of acquiring tuberculosis
was 10.8 times as high among non-German children
and adolescents than for their German counterparts.
Children of migrants run a greater risk of infection at
birth or from breastfeeding than children from non-
migrants. In France, nearly 75% of newly reported
cases of HIV are amongst women of foreign nation-
ality, thus increasing the risk of perinatally transmit-
ted HIV (� migrants, infectious diseases).

• Various research projects of � unintentional injuries
point at a connection between a migrant back-
ground and the risk of injuries. In Germany and
Switzerland the rate of injuries was twice as high
among migrant children as among their German
and Swiss peers (Limbourg et al. 2003). Studies
from other countries also indicate a higher propen-
sity among ethnic minorities to be involved in acci-
dents (Dowswell 2002). In the USA and Canada
children of colored parents are a vulnerable group.
Moreover, a study monitoring unintentional injuries
in a German municipality showed an increased rate
of unintentional injuries in migrant children com-
pared to non-immigrant children. This elevation of
the injury rate was most pronounced among boys
aged 5–15 (Böhmann et al. 2004). Possible reasons
for the higher incidence of accidents among migrant
children include language barriers, social status and
their provenance from regions with much less traf-
fic.

• Genetic metabolic disorders are a form of heredi-
tary impairment frequently noted not only in chil-
dren of Turkish origin but in those from the Middle
East and North Africa (Morocco). One explanation
for the higher prevalence of such hereditary disor-
ders among migrant children is seen in traditional

� consanguineal marriages (Stöckler-Ipsiroglu et al.
2005).

• In the USA, the Third National Health and Nutrition
Examination Survey found clear ethnic differences
in terms of cardiovascular risk factors (BMI, blood
pressure, HbA1c, smoking and the fatty part of ener-
gy intake) among children and young people aged
6–24 years (Winkleby 1999). In Germany, surveys
of first-year school children found a higher preva-
lence of overweight and obese children among the
migrant group (Kuepper-Nybelen et al. 2005; Will et
al. 2005).

• Ethnic origin has proved to be a further risk factor
alongside socio-economic status for the prevalence
of caries and the overall poor dental condition of
children and young people. Such a connection has
been demonstrated not just in developed industrial-
ized countries like Norway, Sweden and Denmark,
but also by studies in Arab and Latin American coun-
tries (Irigoyen 1999; Sundby 2003; Rajab 2002).

• Girls from migrant families from the Mediterranean
area appear to have a high risk of suicide. For exam-
ple, the suicide rate of Turkish girls and young wom-
en in the age group 10–17 years is almost twice
as high as that for their German peers (Razum and
Zeeb 2004). One possible explanation for this high-
er risk factor is that this age group has a particu-
larly acute perception of the contradictions between
the traditional gender expectations of the family and
the cultural practices of mainstream society and that
such contradictions can be perceived as irreconcil-
able.

However, it would be wrong to conclude that all chil-
dren and young people from migrant families have
a worse state of health or display more risk-prone
behavior in terms of health care. Studies from Austria
show, for instance, that the incidence of Sudden Infant
Death (SID) is lower in the Turkish-speaking popula-
tion than in the German-speaking population whilst in
the Netherlands the incidence of SID among families
of Moroccan origin was significantly lower than that
among families originating from Turkey (Kytir et al.
1997; van Sleuwen et al. 2003). The causes of such
a low level of SID risk were attributed to lower expo-
sure to smoking and the nurturing structures of the
(extended) family association. Migrant children from
ethnic population with traditional lifestyles have low-
er prevalences of atopic disorders (bronchial asthma,
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hay fever, skin affections) than populations with West-
ern lifestyles, even after moving to a richer industrial-
ized country (ISAAC 1998; Grüber 2005). Even so, as
acculturation becomes more advanced, atopic risk fac-
tors also increase, among migrant children too. Stud-
ies into SID risk have showed similarly findings. It was
noted that with increasing length of residence migrant
groups tended to acquire the typical risk factor profiles
found in the host country.

Challenges for Public Health

Such observations draw a diverse and patchwork pic-
ture. Compared to their peers with no migrant history,
children and adolescents from migrant families appear
more risk-prone in some health-related areas and less
risk-prone in others. The migrant population itself con-
tinues to show significant differences in terms of their
health and risk behavior. Migrant children can be dif-
ferentiated by various factors including country of ori-
gin, the generation of immigrants to which they belong,
gender and social status. In terms of the health care con-
sequences arising from life situations of persons with
migrant histories, a wide variety of factors are at work
- of which the cultural background, the health care and
social situation in the country of origin and the length of
residence in the host country are only a few. Our current
knowledge of the processes and mechanisms leading to
health-related disparities between children and adoles-
cents is still fragmentary. Furthermore, previous stud-
ies have put the focus very much on migration-induced
risks to the detriment of resources like health-promot-
ing habits or family cohesion. To date there are still no
international studies which would allow us to analyze
whether – and if so to what extent – the respective social
conditions underpinning migration in their host coun-
tries impact on the health of children and young people
of immigrant origin. It is the task of future research to
address the migration process as a cross-generational
experience in all its complex interplay of social class,
gender, age and ethnicity.

Cross-References

� Adolescence
� Consanguineal Marriage
� Migrants, Infectious Diseases
� Unintentional Injuries
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Migrant Health
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Definition

Migrant health in the context of Public Health com-
prises policies and practices in relation to mobile pop-
ulations. Migrant health not only addresses the needs
of migrant populations, but also those of communities
hosting migrants.

Introduction

The number of migrants worldwide is increasing.
Moreover, migrants are traveling faster and to more des-
tinations than ever before. Migration can have effects
on the health of those migrating, both in positive and
negative ways. For example, migrants face particular
health risks at different stages of the migration pro-
cess. At the same time, they may bring along resources
that have a protective effect on their health. Immigra-
tion can also have health effects on the majority popu-
lation of the host country. Increasing awareness of these
risks and potentially positive effects has led to the emer-
gence of migration health as a major public health con-
cern (Wiedl and Marschalck 2001; IOM 2004a).

Definition of Migrants, Trends and Types of Migration

Definition of Migrants

In the World Migration Report 2005, the IOM defines
migration as “a process of moving, either across an
international border, or within a state. It includes migra-
tion of refugees, displaced persons, uprooted people
and economic migrants” (IOM 2005). However, there
is considerable ambiguity involved in the definition of
migrants, and there is no definition that is universally
agreed upon. Many countries are using their own defi-
nitions in their classification of travelers and migrants.
International law distinguishes between nationals and
non-nationals, for example, or between citizens, aliens,
and immigrants. It also recognizes other categories
such as refugees, asylum seekers and migrant work-

ers (UNAIDS/IOM 2001). Migrants may be defined
by their ethnicity or legal status and migration can be
categorized using parameters of duration, motivation
and distance. Labor migration, refugee migration, reset-
tlement migration, internal migration and commuting
are common and important categories (UNFMPA/IMP
2004). Often, migration does not occur directly between
two places but involves one or several places of tran-
sit. Some of the reasons why people migrate are to join
family members, for economic reasons or to continue
their education in other countries. A considerable num-
ber are displaced persons, refugees or uprooted people
(� refugees and internally displaced people). This Syn-
opsis deals primarily with international migration; for
health aspects of internal migration see � migration,
internal.
Migration can be voluntary or forced. In voluntary
migration, a person or group of persons decide of their
own accord to move. The decision could, however, have
been brought about by economic or other pressures. In
forced migration, on the other hand, the movement is
due to external factors such as war, persecution or disas-
ter. Often, push and pull factors, which can be econom-
ic, political, cultural, and environmentally based are
simultaneously at work, making such classification only
theoretical. An overview of different forms of migration
is shown in Table 1.

Heterogeneity of Migrant Populations

The categorizations provided above do not fully reflect
the heterogeneity of migrant populations. Migrants
may differ considerably in socio-economic and cultural
terms, even if they originate from the same country or
region. In addition, the reasons and mode of migration,
their legal status with respect to how long they can stay
in the host country and under what conditions, especial-
ly the implications for their access to services and work,
can all be different; and all these different factors can
affect the health of migrants (Braunschweig and Car-
ballo 2001).

Numbers of Migrants, Receiving Countries

The number of international migrants is increasing
rapidly. In 2000, there were an estimated 175 million
international migrants, more than double the 82 mil-
lion from 1970 (IOM 2005). The UN estimates that
by 2005, this figure had risen to 191 million, mean-
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Voluntary migration Involuntary/forced migration

Labor migration (including temporary contract
workers)

Refugees/asylum seekers

Reunification of family members Internally displaced persons (not always counted
as migrants or refugees, � Refugees and
Internally Displaced People)

Educational purposes (students) Environmental migrants

Persons returning to their countries of origin
(return migration)

Trafficked persons

“Reintegration” – e. g. return of ‘Aussiedler’
(ethnic Germans) to Germany, of Jews to Israel

Undocumented (irregular) migration

Migrant Health, Table 1
Classification of types of
migration

ing that 1 in 35 persons in the world is an inter-
national migrant; 95 million of them (almost 50%)
are women (UN 2006). Table 2 shows the countries
hosting the largest numbers of international migrants.
There have recently been significant shifts in interna-
tional migration. While traditional countries of immi-
gration such Canada and the US continue to be attrac-
tive destinations, Russia, Germany and Ukraine are
among the countries with the largest number of immi-
grants.
Most international organizations dealing with migrant
issues base estimates of migrant numbers on data pro-
vided by the International Organization for Migration
(IOM). Up-to-date figures by country can be found
under http://www.migrationinformation.org/Global
Data/countrydata/country.cfm.

Country Number of
migrants in the
country (in
million, 2005)

USA 38.4

Russia 12.1

Germany 10.1

Ukraine 6.8

France 6.5

Saudi-Arabia 6.4

Canada 6.1

India 5.7

UK 5.4

Spain 4.8

Migrant Health, Table 2
Estimated number of inter-
national migrants in 2005,
by country (UN 2006)

Changing Trends and Motives of Migration

Throughout history, humans have been moving from
one place to another, internally as well as across bor-
ders. Contemporary migration, however, greatly differs
from that of past times. The process of globalization
has transformed the world. Due to modern technolo-
gy capital, goods, service, information and ideas are
rapidly being transferred from one country and conti-
nent to another. The benefits of the expanding global
economy, however, are not evenly distributed. Growing
social inequalities (� migrants, � social inequalities),
disparities in the standard of living as well as in lev-
els of human security, are evident in different parts of
the world. These rising differences have been associ-
ated with an increase in the scale and scope of inter-
national migration. Modern means of transportation as
well as the opening up of borders between countries and
regions have made it possible for people to travel fur-
ther, faster and more easily than ever before. Migration
is now a global issue, with all states of the world func-
tioning as either points of origin, of transit or of des-
tination, or at times as all three simultaneously (UNF-
PA/IMP 2004; IOM 2005; GCIM 2005).

Health in the Context of Migration

Role of Migrant Health

When related to the context of migration, the definition
of health as given by the WHO translates into the physi-
cal, mental and social well-being of mobile populations
as well as the communities affected by migration. Well-
managed migrant health, including public health, not
only promotes the well-being of everyone involved. The
International Organization for Migration (IOM) argues

http://www.migrationinformation.org/GlobalData/countrydata/country.cfm
http://www.migrationinformation.org/GlobalData/countrydata/country.cfm
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that it can also promote inclusion and understanding,
thus facilitating the integration of migrants within com-
munities, which, in turn, contributes to stable societies
and enhanced development (IOM 2004b).

Historical Dimension of Migrant Health

The scope and patterns of migratory movements have
never been static, and neither have the links and inter-
dependencies between migration and health. They are
evolving with the same complexity that characterizes
migration (IOM 2003). Core issues relating to migra-
tion and health/illness today have a historic dimension
and show a distinct continuity. An example of a concern
that is centuries old and still causes worries today is the
alleged importation of disease by migrants. During the
plague epidemic in Europe in the 14th century, it was
already acknowledged that human health and disease
could be affected by migration. Formal systems of quar-
antine to hinder the flow of infectious disease through
travel have existed for a long time and predate immi-
gration laws (IOM 2003). Today, the general popula-
tions in target countries of immigration still worry about
health problems such as epidemics being imported by
migrants. Numerically, this is a small problem; further-
more, transmission is often restricted to the migrant
populations (� migrants, infectious diseases). Interna-
tional travel for the purpose of business and tourism is
far more common, and it carries a risk of disease spread,
as the example of SARS shows.
In many industrialized countries of Western Europe,
migrant health was for a long time restricted to keeping
migrant workers sufficiently healthy so they could con-
tinue to work. It was expected that they would return
to their countries of origin when ill or growing old.
It is a relatively recent insight that migrant workers
stay longer than initially expected. For example, they
raise families in the host countries and in consequence
often decide to remain there when getting old or chron-
ically ill (� migrants, aging). Health services in many
countries took a long time to improve access to health
services for migrants, and a lot remains to be done
(� migrants, access to health care). Concern has been
raised that unless more attention is paid to the health
and health care of migrants, they will remain social-
ly secluded in many settings and not be able to benefit
from the right to health due to every human being (the
human rights perspective to migrant health).

As a consequence of the insights described above,
a number of international and national legal instru-
ments have been developed that set out the operational
guidelines and structures for bodies concerned with
health aspects of migration management. Some of these
instruments (listed below) apply to people or workers
in general, but it is important that they apply to mobile
populations as well.
List of legal instruments setting out guidelines for bod-
ies concerned with health aspects of migration: (IOM
2003)

• Since its formation in 1919, the International Labour
Organization (ILO) recognizes the need to improve
working conditions for both national and foreign
workers.

• WHO constitution (1948): the enjoyment of the
highest attainable standard of health is one of the
fundamental rights of every human being without
distinction of race, religion and political belief, eco-
nomic or social condition.

• 1948: The United Nations Universal Declaration of
Human Rights put forth all elementary human rights,
including the right to health.

• The International Covenant on Economic Social and
Cultural Rights of 1966 recognizes “the highest
attainable standard of physical and mental health”
for every human being and specifies steps to be taken
to achieve this.

• In its 1977 Convention on the Legal Status of
Migrant Workers, the Council of Europe refers to
medical assistance for migrant workers.

• 1994: Programme of Action of International Confer-
ence on Population and Development (Cairo Con-
ference or ICPD) urged governments to provide
migrants and refugees with access to adequate health
services.

• 1999: Final document proposing key actions for fur-
ther implementation of Programme of Action of
Cairo Conference urged governments in both coun-
tries of origin and of destination to provide effective
protection for migrants and basic health and social
services. Adequate international support to meet the
basic needs of refugee populations including ade-
quate accommodation, education, protection from
violence, health services and basic social services
such as clean water, sanitation and nutrition was also
called for.
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• 2002: The Second United Nations World Assembly
on Aging in Madrid adopted an international plan of
action calling for the integration of older migrants
with their new communities by assisting them to sus-
tain economic and health security.

Health Implications of Migration

Under normal circumstances, migration itself should
not pose a risk to the health of those undertaking it.
It is rather the conditions surrounding the process that
can increase vulnerability to ill health. The risks con-
cerned are related to the conditions before departure,
during travel or in transit, on arrival or when settling
in a situation of socio-economical disadvantage. For
example, migrants who do physical work have a higher
risk of injury and health sequelae leading to early retire-
ment than the majority population of an industrialized
country. In addition to physical stress, migrants expe-
rience a higher risk of psychosocial health problems.
They may have to cope with temporary or permanent
loss of contact to family and friends, disconnection with
language, culture, homeland, loss of status, and loss of
contact with their ethnic group. Psychological problems
may be accentuated when migration is accomplished
under adverse conditions (Carta et al. 2005). Irregular
migrants are, in addition, exposed to considerable phys-
ical risks (see below).

Communicable Diseases in Migrants

Infectious diseases continue to be major causes of mor-
tality and morbidity in certain parts of the world. This
poses a challenge for health care providers and for
national disease control strategies in countries receiv-
ing immigrants/refugees from areas where infections
persist. The examples of tuberculosis and HIV are
discussed below; for more general information see
� migrants, infectious diseases.
Tuberculosis is a disease that has been unevenly con-
trolled globally. Consequently, a number of migrant-
receiving countries are seeing changes in their TB pro-
files. For example, the incidence of new tuberculosis
cases in Denmark increased in the early 1990s, with
the proportion of foreign-born cases rising from 18%
in 1986 to 60% in 1996. The Netherlands experienced
a 45% rise in the number of reported TB cases between
1987 and 1995; at least 50% of these cases involved
migrants. In Germany and France, migrants are three

and six times, respectively, more likely to be diag-
nosed with TB than non-migrants are. Many migrants
move into living conditions that are crowded and poor-
ly maintained, a fact that plays a role in the spread of
tuberculosis within migrant communities (Carballo et
al. 1998).
The link between HIV and migration poses a challenge
to governments and health care providers. Migrants
who are prone to human rights abuses, economic depri-
vation, social inequalities (� migrants, � social inequal-
ities) and socio-economic instability are also particular-
ly vulnerable to HIV. In many industrialized countries,
migrants from high-prevalence countries were found
to be disproportionally affected by HIV and AIDS.
Many of these migrants discover their status late and
fail to receive timely treatment. It is difficult to estab-
lish whether these persons were already infected when
they arrived, or became infected in the destination coun-
tries. To avoid the double stigma of disease and foreign-
ness, prevention efforts for migrants should be within
the context of the overall national prevention strategy
(IOM 2005).

Migration and Chronic,
Non-Communicable Diseases

Migrants moving from one area to another, or from one
country to another, ultimately “adopt” the health pro-
file and risk factors for disease of the local population.
This can happen at various speeds, depending on dis-
ease entity and country of origin. Migrants who “take
along” a low risk of disease can maintain it for a long
time, depending on their lifestyle (Razum and Twardel-
la 2002). For example, the incidence of breast can-
cer and colon cancer in ‘developing’ countries is low-
er than in industrialized countries, and migrants benefit
from this advantage. People migrating from countries
with low mortality from coronary heart diseases (CHD)
to countries with higher CHD mortality rates initially
experience a mortality advantage. This advantage can
be short-lived, however, as in the case of South Asian
migrants to the UK.
It has frequently been observed that migrants experi-
ence a lower overall mortality than the majority pop-
ulation, in spite of being socio-economically disad-
vantaged. This phenomenon is discussed in the Essay
� migrant mortality, healthy migrant effect. Initially
advantageous cause-specific mortality rates of immi-
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grants may turn into a mortality disadvantage, how-
ever, when socio-economic conditions are unfavorable
and access to health care is difficult. The duration of
stay in the host country plays an important role in the
modification of health status. There is substantial evi-
dence for this ‘acculturation’ hypothesis. For example,
South Asians in the UK originating from India, Pak-
istan or Bangladesh show higher rates of lung cancer
and breast cancer than populations on the Indian sub-
continent. In Canada, obesity among immigrants was
found to increase with length of stay (Gatrell 2002).

Psychological Health of Migrants

Sluzki (2001) has identified five stages of the migration
process shown in Table 3. Each of these stages may
be associated with particular forms of stress or nega-
tive feelings for the migrants, which may in turn lead
to psychological and physical health problems. Yet,
the psychological burden of migration does not usual-
ly manifest itself soon after arrival in the host coun-
try. It is during the decompensation stage that prob-
lems, which may have been suppressed in earlier stages,
present as somatic complaints. Exacerbations of chron-
ic conditions for which care was not sought on time,
because other concerns (such as basic survival) were
more pressing, will also surface.

Migrant Health, Table 3 Stages of migration (Sluzki 2001)

Stage Description

Planning Characterized by excitement,
anxiety, and tension. It may last
hours, days or months

Migration Duration may be only a few hours or
up to years if living in a refugee
camp

Over-compensation Characterized by novelty and
task-oriented adaptation. Usually
lasts 6 months to 1 year after arrival

Decompensation Characterized by acculturation
and/or culture shock, loss, and
mourning. Usually lasts 6 months to
1 year after arrival and may recur

Resolution, or stage of
intergenerational support

Characterized by being occupied
with rearing bicultural children or
establishing a personal social
network

Migrant Groups with Particular Health Risks
or Poor Access to Health Services

A number of reports have documented the particular
health risks, the reduced access to health care and the
health consequences for migrants in many parts of the
world. The unfavorable health outcomes observed have
been linked to the lower entitlements for migrants in the
receiving countries (Braunschweig and Carballo 2001;
UNFPA/IMP 2004; IOM 2005). Migrants are not only
exposed to poor working and living conditions, factors
which are in themselves determinants of poor health.
They also have reduced access to health care due to
a number of political, administrative and cultural rea-
sons not necessarily present for the native population.
Different concepts of health and disease, language dif-
ficulties or the presence of racism are examples of bar-
riers that migrants face (� migrants, access to health
care; � migrants, diversity management).
The risk of negative health outcomes is not equally dis-
tributed within the migrant population. For example,
women may have a higher risk than men, due to poorer
access to care or lack of empowerment. Migrants who
do physical work experience a higher risk of indus-
trial accidents compared to highly skilled computer
programmers. In the following, selected risk groups
are presented. More details are provided in dedicated
essays.

Women

The increasing number of women migrants has led to
more attention being paid to the particular problems
they face during the migration process. As noted in
the report “Meeting the Challenges of Migration” by
UNFPA/IMP, migration can further female empower-
ment, e. g. by providing women with the opportunity to
earn money as labor migrants, thereby becoming eco-
nomically independent. However, there is also concern
that migration of women can lead to an increase in their
discrimination, exploitation, abuse and in their being at
risk of being infected with sexually transmitted diseases
such as HIV (UNFPA/IMP 2004). This issue is further
discussed in the Essay � migrants, sexual exploitation.

Migrating Adolescents and Children

Political turmoil, war and other social upheavals have
led to a significant increase in the number of child and
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adolescent migrants globally. In situations of forced
migration, they face severe psychological repercus-
sions, having to leave their homes and communities,
schools and at times being separated from, or losing,
their families. They also run the risk of being forced
into childhood labor or trafficked for sexual purpos-
es (UNFPA/IMP 2004). Also see � migrants, sexual
exploitation as well as � migrant children.

Elderly Migrants

Elderly migrants have received scarce attention in pub-
lic health debate and policy making up to date. Their
numbers in host countries are, however, steadily rising
as more and more migrants do no return to their coun-
tries of origin after retirement. The problems they face
are not adequately dealt with by health and social ser-
vices. Elderly migrants are vulnerable to discrimination
not only based on age or gender, but also on race, eth-
nicity, religion, culture and language (Dietzel-Papakyr-
iakou and Olbermann 2001). For more information see
� migrants, aging.

Victims of Forced Migration

Although the issues for the health of refugees are sim-
ilar to those for other migrants, the basic problems
are usually exacerbated. Forced migration has health
consequences of a magnitude far greater than those
associated with voluntary migration. Civil war, politi-
cal persecution and the “ethnic cleansing” of the late
twentieth century have led to the death of millions
of people globally and to the detriment of the physi-
cal, mental and emotional health of many others. The
displacement of refugees disrupt livelihoods, the pro-
duction of food and the operation of health services
(Gatrell 2002; UNAIDS/IOM 2001). The overcrowding
in refugee camps, sexual violence, trauma of watching
people, often family members, being killed and muti-
lated has far-reaching consequences for long-term men-
tal health. Also see � refugees and internally displaced
people.

Asylum Seekers

Between the mid 1980s and the 1990s, the number of
refugees and asylum seekers in industrialized countries
increased substantially, with economic reasons gaining
in importance. In consequence, many receiving coun-

tries revised their former openness to these population
groups. Refugees and asylum seekers were not admit-
ted into the country or confined in detention centers
with only temporary forms of asylum. Asylum seek-
ers living in the community in several countries face
restricted access to work, education, housing, welfare
and at times even to basic health care services. It can be
assumed that post-migration stress adds to the effect of
previous trauma and increases the risk of posttraumatic
stress disorders and other psychiatric symptoms (Silove
et al. 2000; Keller et al. 2003; Norredan et al. 2005).

Irregular Migrants

The mode of migration is also of importance for the
health outcomes of the individuals concerned. Persons
whose entry, residence and where applicable, employ-
ment in a host or transit country has been recognized
and authorized by the State authorities are termed reg-
ular migrants. Of these, those who are able to plan
their journeys, book a flight and make basic arrange-
ments for their stay in the host country will be in a bet-
ter position to take care of themselves than those flee-
ing persecution or war, with no resources of their own.
Irregular migrants are those who enter, or remain in,
a country of which they are not citizens without autho-
rization. This category includes unsuccessful asylum
seekers who do not observe a deportation order, smug-
gled or trafficked persons or persons who remain in
the host country without renewing their stay permits
when their official term of stay has expired. The risk
of negative health consequences is substantial, starting
with the often hazardous journeys they undertake to the
intended host or transit country and consummating in
the clandestine lifestyle they are forced to lead. Irregu-
lar migrants are also particularly vulnerable to racism,
discrimination and xenophobia (Carballo and Nerukar
2001; ILO/IOM/OHCHR 2001; IOM 2005).

Health Opportunities of Migration

Unfortunately, discussions on migrant health are often
focussing on health risks and adverse outcomes alone.
This ignores that migrants tend to come from healthi-
er and better-trained segments of sending communities.
At the time of arrival, they are often in better health
than the average of the host community. As migrant
workers, they often expose themselves to higher risks
in the workplace, in the agricultural and industrial sec-
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tors as well as in domestic environments. However, rel-
ative to their countries of origin, they often have better
access to health care and enjoy the benefits of the devel-
oped public health care system of industrialized coun-
tries (Razum and Twardella 2002). Thus, positive health
effects may be considerable when compared to the situ-
ation before migration. In addition, there can be an indi-
rect positive effect on the health of the population of
origin: Remittances sent back home contribute towards
improving the economic status of families, and there-
by to improving their health (UNFPA/IMP 2004; IOM
2005). It is estimated that remittances from migrants to
their home communities in developing countries exceed
official development assistance and are only second to
the foreign direct investment (IOM 2005).

Data on Migration and Migrant Health

Migration Data

Migration data form a vital part of the basis for formu-
lating, implementing and evaluating migration related
policies. Such data also assist in protecting migrants,
in integrating migration issues into national develop-
ment planning and in formulating target policies to
reduce migration pressures (UNFPA/IMP 2004). The
lack of migration data poses a major obstacle to devel-
oping effective migration policy and legislation and to
sharing information amongst countries. The UNSD has
issued guidelines and recommendations on concepts
and methods to help countries in the collection and
dissemination of their data. These recommendations
are meant to improve the quality of data and promote
the application of common definitions and concepts by
countries to enhance the comparability of data interna-
tionally. Some of the obstacles to collecting compre-
hensive, accurate and timely migration data are associ-
ated with: (UN 2002)
• lack of specific and compatible definitions and poor

comparability of data sources
• operational problems of how data are retrieved

including the incompleteness of information over
time, and

• political motivations that may influence how statis-
tics are reported within and among governments.

In addition, some categories of migration data are
particularly difficult to calculate or estimate. These
include numbers relating to irregular migration, tem-
porary/return migration and the gender dimension of

migration. The fact that there is no single source of data
to provide comprehensive figures on migration serves to
make the situation more difficult. Administrative reg-
isters such as population registers, register of foreign-
ers, residence permits, work permits, application for
asylum and exit permits as well as border collection,
census data and household surveys have been recom-
mended as data sources. Most of these methods, how-
ever, have shortcomings. For instance, although resi-
dency permits constitute an effective way of counting
the number of non-citizens at a given time, they often
reflect the number of newcomers rather than the total-
ity of persons with a migration background living in
the country. Additionally, residency permits often no
longer apply within free-trade areas and may there-
fore not be useful for data collection on particular
nationalities in certain regions (UN 2002; UNFPA/IMP
2004).

Health Information Relating to Migrants

Health information relating to migrants comprises of
representative and timely data on health, health behav-
ior and health care uptake of migrants. Ideally, cost
aspects should also be covered. Such data should form
a vital part of the basis for formulating, implement-
ing and evaluating policies related to the health of
migrants. The data should be routinely collected, but
often are not, or are collected but not routinely avail-
able or analyzed. A standard definition of the target
group “migrants” should be used so that data are com-
parable within all administrative units of a country and
over time. Even neighboring countries should use com-
patible definitions so that the effectiveness of differ-
ent national policies towards the health of migrants can
be compared. Improving availability and use of health
information on migrants thus is one of the challenges
facing Public Health policy literally everywhere.

Research on Migration and Migrant Health

The number of research centers around the world
addressing migration related issues has increased in
the past few years. This is particularly evident in
developed countries, where governments are channel-
ing more resources to migration research. Still, univer-
sities and private research bodies conduct much of the
work. Countries such as Canada and Australia, which
have ‘in-house’ research programmes linked to their



M

Migrant Health 929

migration departments, are an exception. In develop-
ing countries, resources are rarely devoted to setting up
migrant research programmes. This regional imbalance
is accompanied by a difference in research priorities.
For developed countries, topics such as asylum, irreg-
ular migration and migrant trafficking have priority.
Developing countries, on the other hand, are interested
in the whereabouts of their citizens and in strengthening
collaboration between origin and destination countries
(UNFPA/IMP 2004).
Research on migrant health takes two broad direc-
tions, one dealing with questions of equity in health
and health care provision, the other investigating the
role of nature vs. nurture in disease causation. Both
encounter similar problems as those faced when collect-
ing health information on migrants, such as finding an
appropriate and operationalizable way of defining the
group under study. Few countries such as Switzerland
have conducted large-scale surveys on migrant health
(� migrant health surveys). Epidemiological studies on
disease causation compare the risks of populations of
similar ethnic origin in different environments, i. e., in
the country of origin and the host country. By analyz-
ing variations e. g. in risk of coronary heart disease, the
respective contributions of genetic traits and environ-
ment can be investigated.

Summary

The number of migrants (national and internation-
al) is constantly increasing. Governments and Public
Health actors are continually faced with complex chal-
lenges when dealing with the various aspects of migra-
tion. Not only the health and welfare of the migrants
should be considered, but also those of the commu-
nities they come in contact with during the process.
In public debates, in policymaking and in research,
migrants are often perceived as a homogeneous group.
Migrants’ gendered identities and cultural practices are
often ignored. There is also little recognition of the gen-
dered nature of refugee groups and the specific needs of
female migrants. The heterogeneity of migrant groups
and the varying definitions or classifications of the sub-
groups used make research and international co-oper-
ation difficult. The problem of reaching migrants, the
lack of reliable migrant data, their isolation and the high
mobility of certain migrant groups also pose challenges
for health services and researchers alike.

Cross-References

� Migrant Children
� Migrant Health Surveys
� Migrant Mortality, Healthy Migrant Effect
� Migrants, Access to Health Care
� Migrants, Ageing
� Migrants, Diversity Management
� Migrants, Infectious Diseases
� Migrants, Sexual Exploitation
� Migrants, Social Inequalities
� Migration and Brain Drain
� Migration, Internal
� Refugees and Internally Displaced People
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Definition

Migrant Health Surveys are research projects designed
to measure the health status and health behaviour of
migrants through standardised interview questions and
sometimes medical examinations. The corresponding
questionnaires are used by interviewers in telephone
or face-to-face interviews or have to be completed
by the respondents themselves (self-administered ques-
tionnaires). In many cases, a Migrant Health Survey is
part of a general health survey systematically consid-
ering migrants as a sub-group of the general popula-

tion. According to scientific standards, a survey should
be representative for a given population at nation-
al or regional level. If this sampled population com-
prises migrant groups, special efforts are needed to
ensure their adequate representation in the study. In this
respect, Migrant Health Surveys are characterised by
migrant-oriented approaches at all stages of the study
design (that is sampling, questionnaire construction,
field work, contents and analysis).

Basic Characteristics

Sampling

The challenge of an adequate sampling procedure for
Migrant Health Surveys starts with the definition of the
term migrant as it shall be used in the study. The sam-
pled migrant population of a survey can comprise the
partially intersecting sub-sets of foreign nationals, nat-
uralised immigrants, 2nd or 3rd generation immigrants,
return migrants, asylum seekers, refugees and ethnic or
minority groups. Facing this heterogeneity, researchers
may decide to focus only on a few migrant sub-groups.
Such deliberations particularly arise if the migrant sam-
ple is a sub-sample of the general population. Consid-
ering the fact that in most countries the migrant pop-
ulation is divided into groups of quite different sizes,
a sample from the general population would repre-
sent only the largest of these groups in quantities that
would allow stratified analyses. Consequently, in order
to mirror the social and health related heterogeneity
of the migrant sample population, it is recommend-
able to over-sample at least some migrant sub-groups.
However, the issue of over-sampling involves the prob-
lem of identifying migrants in the general population.
This task can be met using population register infor-
mation like nationality or status of residence (Rommel
et al. 2006) or by over-sampling and screening commu-
nities with high proportions of specific migrant popula-
tions (National Center for Health Statistics 1999; Erens
et al. 2001).

Translation

The dataset of a Migrant Health Survey can only be
said to be representative if all individuals of the sam-
pled population had the same chance to be includ-
ed in the study. As many migrants even of the 2nd
or 3rd generation lack sufficient linguistic proficien-

http://www.albany.edu/~yhuang/UN_InternationalMigrationReport2002.pdf
http://www.albany.edu/~yhuang/UN_InternationalMigrationReport2002.pdf
http://www.unfpa.org
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cy of the national language of their host countries
(source language), they would fail to understand many
of the contents of the questionnaires mostly designed
by host country nationals. To ensure the representa-
tive participation of migrants, one of the main tasks for
Migrant Health Surveys is thus an adequate translation
of the questionnaires into the migrants’ mother tongues
(target language) (Pennell et al. 2004; Schenk and
Neuhauser 2005; Rommel et al. 2006). Otherwise the
migrants, especially those less integrated, will refuse to
participate in the study and the resulting migrant sub-
sample will be biased. To critically evaluate question-
naires that have been translated in a language other than
the mother tongue of the researcher, forward/backward
translations independently done by various profession-
al translators have proven to be useful (for proce-
dures and problems cp. Small et al. 1999; Acquadro
et al. 2004; Ponce et al. 2004; Rommel et al. 2006). For
economic and pragmatic reasons, only a restricted num-
ber of languages can be covered. Consequently, prede-
fined sub-samples for selected migrant groups may be
favoured over a general population sample (see above).

Cross-Cultural Equivalence/Linguistic Validation

The adaptation of questionnaires to the needs of
migrant groups is not confined to the translation act.
During or after the translation process, it can be helpful
to request the assistance of bi-lingual experts – at best
migrants themselves – who are familiar with the charac-
teristics of a determined migrant community as well as
migrant specific health concerns (Pennell et al. 2004;
Rommel et al. 2006). Their revision of the translated
questionnaires is one possible step to ensure not only
the content validity but also the construct validity of the
translated instruments. While content validity only indi-
cates the linguistically correct translation of contents,
construct validity is achieved if an instrument in the tar-
get language measures the same scientific concepts as
the corresponding items in the source language (Hark-
ness et al. 2003; Bhopal et al. 2004; Ponce et al. 2004).
This includes that expressions are not only translated
correctly, but are also commonly understandable and
verbalise comparable contents. In this respect, a further
procedure established to scrutinise the comprehensibil-
ity of survey questions and the accuracy of underly-
ing concepts is � cognitive pre-testing through qual-
itative interviews or focus groups (Campanelli 1997;

Acquadro et al. 2004; Bhopal et al. 2005). This pro-
cedure should be conducted by bi-lingual collabora-
tors; its aim is to include linguistically less integrated
migrants as the main target group of the translated ques-
tionnaires.
To definitely ensure construct validity before field
work, extensive standard pre-testing under field con-
ditions and subsequent statistical analysis would be
necessary. Many statistical methods to assess con-
struct validity are available (Harkness et al. 2003) and
especially the preparation of standard indices for the
employment in various languages and cultures under-
lies quite strict scientific rules (psychometric testing).
However, for economic reasons, these procedures are
frequently not included in the standard pre-testing of
comparatively large questionnaires of multilingual pop-
ulation surveys. As a result, the final assessment of con-
struct validity is postponed to data analysis after field
work and researchers have to take the risk of partially
suboptimal data quality. Nevertheless, even if the bud-
get is restricted, standard pre-testing should not be giv-
en up completely. Even a few interviews in each lan-
guage can provide information on how the question-
naires work in the field and interviewer debriefing can
be applied to achieve final improvements before field
work starts (Pennell et al. 2004; Rommel et al. 2006).

Field Work

The field work of Migrant Health Surveys should
be announced well in advance by a bi-lingual letter
which explains the aims of the study, clarifies issues
of data protection and tries to dispel migrant-specif-
ic reservations against the quest for information on
behalf of a public institution or research institute (Erens
et al. 2001; Schenk and Neuhauser 2005; Rommel
et al. 2006). The latter applies especially to migrant
groups with mainly foreign nationalities which may
fear for their status of residence or expect other sup-
posed negative consequences. As a result of the trans-
lation and validation procedure, it is a characteristic
of Migrant Health Surveys that bi-lingual interviewers
familiar with the contents of the study and potential
linguistic problems are at the disposal of the intervie-
wees (Small et al. 1999; Erens et al. 2001; Rommel
et al. 2006). In telephone or face-to-face interviews,
either the whole field work has to be done by those
interviewers or it must be indicated before and at the
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beginning of the interview that the questionnaire can
be alternatively completed in the mother tongue of the
interviewee. In any case, the rate of interviews in lan-
guages other than the source language will increase
considerably if the first contact is made by compatri-
ots of the interviewees. In postal or � examination sur-
veys which use self-administered questionnaires, differ-
ent language versions can be provided. It is then up to
the respondents to choose the version they want to com-
plete or to change languages depending on their com-
prehension of the individual questions.

Contents and Analysis

In addition to the well-established social, health and
behaviour indicators of general health surveys, Migrant
Health Surveys are characterised by migrant specific
topics. As a minimum standard, indicators for the def-
inition of the respondents’ social and migrant status
should be among the contents of the questionnaire. This
comprises education and vocational training abroad
(to measure correctly the social status), place of birth
and nationality of the respondents and their parents
(to identify naturalised migrants and to derive the gen-
eration after migration), year of migration (to derive
length of stay) and status of residence or motivation
of migration (to identify migrant groups, e. g. asylum
seekers, students, immigrant workers, refugees, return
migrants etc.) (Schenk and Neuhauser 2005). More-
over, depending on the research interest aspects of inte-
gration (e. g. language skills, language spoken at home,
social networks, cultural practices), perceived discrim-
ination, self-ascribed ethnicity, religion and religious-
ness or specific aspects of service utilisation (e. g. com-
munication problems, culturally adequate care) can be
taken into account (Rommel et al. 2006).
Regarding analytical strategies (� stratified analysis)
for Migrant Health Surveys, two approaches can be dis-
tinguished. On the one hand, the analysis can focus on
the comparison between host population and migrant
groups. Simple content analyses of cross-tabulations
give first insights into the differences and similarities
between groups. In multivariate models the significance
and intensity of differences in health and behaviour
can be estimated, controlling simultaneously for gen-
eral confounding effects like sex, age, social status
etc. On the other hand, migrant-specific indicators can-
not be compared with the host population. Instead,

they provide a deeper understanding of specific liv-
ing conditions and typical biographical configurations.
Such data thus allow assessing the heterogeneity within
the migrant population beyond ethnicity or nationali-
ty, and the corresponding effects on health and health
behaviour.

Cross-References

� Cognitive Pre-testing
� Examination Survey
� Stratified Analysis
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Definition

The “Healthy Migrant Effect” describes an empirically
observed mortality advantage of migrants from certain
countries of origin, relative to the majority population
in the host countries, usually in the industrialized world.
Occasionally, it relates to a relatively lower morbidi-
ty of immigrants as well. The Healthy Migrant Effect
also serves as an ad hoc explanation when migrants
are found to have a better health status in spite of
being socioeconomically disadvantaged. The Healthy
Migrant Effect is not theoretically founded; it is often
reduced to a presumed selection of healthy individuals
at the time of migration (which is an insufficient expla-
nation).

Basic Characteristics

Migrant Mortality: A Paradox

Socioeconomic status is known to be strongly and
inversely associated with mortality: Those who are
poor, unemployed or have a low educational attainment
experience higher mortality than the rich, employed,
and well-educated. In many destination countries,
migrants have, on average, a lower socioeconomic sta-
tus than the majority population. Their mortality, how-

Migrant Mortality, Healthy Migrant Effect, Table 1 Mortality risk of migrants relative to the population of the host country

Origin Host country Data source Measure Relative Risk Reference

Men Women

China Canada Canadian Mortality Database RR 0,55 0,63 (Sheth et al. 1999)

Mexico USA National Longitudinal Mortality Study HR 0,57 0,60 (Abraido-Lanza et al. 1999)

Vietnam England National Health Service Register SMR 0,64 0,56 (Swerdlow 1991)

Former USSR§ Germany Population and Cause of Death Statistics SMR 0,89 0,81 (Ronellenfitsch et al. 2006)

Mainly Latin
America, Asia

USA National Mortality Data RR 0,77 0,84 (Singh & Hiatt 2006)

* Former “Guestworker” from Mediterranean countries (Turkey, Yugoslavia, Italy, Spain, Portugal); men and women combined
§ “Aussiedler” (return migrants of German origin). RR: Relative Risk ; HR: Hazard Ratio; SMR: Standardized Mortality Ratio

ever, overall as well as for certain specific causes,
is often lower in comparison – a paradox (Razum
and Twardella 2002). This has been observed in the
US, in Germany, in the UK, and in Canada (see
Table 1). The mortality advantage of migrants has been
called “Healthy Migrant Effect”, thereby alluding to the
“Healthy Worker Effect”, the mortality advantage of
workers in employment, relative to the general popula-
tion (which also comprises diseased, non-working indi-
viduals with a higher risk of mortality).

What is the “Healthy Migrant Effect”?

Firstly, the question has to be resolved whether the
observed mortality advantage of migrants is real or
due to bias. One possible explanation is the “salmon
bias”. Its underlying claim is that gravely ill migrants
tend to return to their countries of origin. This leads
to a numerator-denominator (� numerator-denominator
bias) mismatch and thus to an underestimation of mor-
tality. Study designs that are based on repeated cross-
sectional analyses are prone to this type of bias. For
example, a considerably lower all-cause mortality was
observed among male Turkish migrants in Germany
than among German men (Razum et al. 1998). In a lon-
gitudinal design, however, their peers in the Nether-
lands had a higher mortality than Dutch men (Bos et
al. 2004). Still, this observation cannot be generalized:
Table 1 shows other large studies that found similar
mortality advantages (Singh and Hiatt 2006; Ronellen-
fitsch et al. 2006; Sheth et al. 1999). Moreover, cohort
studies which could rule out return migration confirmed
that there are real and sometimes quite large mortali-
ty advantages of migrants (Swerdlow 1991; Abraido-
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Lanza et al. 1999). More studies based on individual
follow-up are needed to analyze the size and direction
of observed mortality differentials.
The data sets used for many of the studies listed above
have an additional limitation: the association between
socioeconomic indicators such as unemployment on the
one hand, and health outcomes on the other, is merely
ecological (� ecological association). Thus it remains
unclear whether migrants with a low socioeconomic
status have a higher or lower mortality than those of
high socioeconomic status, and how social mobility of
migrants affects their mortality. Only measurements at
individual level can help to further clarify the deter-
minants of trends in disparity. They should be com-
plemented by measurements of community attributes
such as the extent of discrimination. Clearly, present
studies examine only selected aspects of the association
between migration and health (Davey Smith 2000).

Explanatory Models

Given the many studies reporting a mortality advan-
tage of migrants, this advantage may be real, rather
than due to bias. Various explanations for an actual-
ly lower mortality of migrants, relative to the popula-
tions of origin and of the host country, have been pro-
posed. The most common one is mainly healthy and
active individuals migrate. Immigrants would thus have
a mortality advantage. However, it is important to note
that this advantage would be relative to the population
from which the migrants originate – not necessarily rel-
ative to the population of the host country, as is usually
implied (Razum and Twardella 2002). To better under-
stand this effect, future migrant studies have to include
the populations of origin of immigrants as well.
Another explanatory model interprets migration from
low-income to industrialized countries as a speeded-up
progression along the continuum of the � health tran-
sition, thus in effect picturing migrants as time travel-
ers. Relative to the situation in industrialized countries,
these migrants come from a “past” stage of the health
transition (Razum and Twardella 2002). They have been
exposed to fewer or lower doses of risk factors for
cardiovascular and other non-communicable diseases.
They will experience a mortality advantage for such
diseases even years after migration and the adaptation
of a “Western” lifestyle because of the long lag-times
between exposure and death. At the same time, they

will immediately benefit from better access to medi-
cal care for infectious diseases and emergencies, fur-
ther increasing their mortality advantage. To investigate
the dynamics of these effects, duration of stay in the
destination country needs to be measured. In addition,
a detailed breakdown of ethnic and geographic origin is
required because some disease risks are brought from
the countries of origin.

Can the Paradox be Resolved?

To better understand mortality differentials and their
change over time, three additional requirements would
have to be fulfilled. The first one is to base future studies
on an explicit model of migrant health and its determi-
nants (Razum and Zeeb 2004), taking into considera-
tion the complexity of the association between migra-
tion and health (Davey Smith 2000). Secondly, these
determinants would have to be measured longitudinally
and at individual level. Such a migrant cohort would, of
course, also be useful to investigate the respective roles
of nature and of nurture in disease aetiology.
A migrant cohort measuring behavioral and socioeco-
nomic variables at individual level would require con-
siderable resources, which many a migrant researcher
has failed to obtain so far. Epidemiological migrant
studies appear to have come to a dead stop for anoth-
er reason, however (and this is the third requirement):
An “ideal” prospective migrant study which could help
to understand the mortality paradox would have to
enroll individuals before they migrate (these individuals
would be the very ones that are usually categorized as
“lost to follow-up” in cohort studies because of moving
abroad). Follow-up would need to continue in the coun-
try of destination and, in case of return migration, again
in the country of origin. Achieving sufficiently large
sample sizes, however, would be a challenge (Razum
2006).

Migrant Mortality and Public Health

Given the unexplained nature of observed mortali-
ty differentials, the mortality of migrants cannot be
considered a good indicator for their socioeconomic
and general health status. It is well conceivable that
migrants from Mediterranean countries are disadvan-
taged in many respects in an industrialized host coun-
try of the north, and yet their cardiovascular mortality
remains lower than that of the majority population for
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many decades. This observation would merely reflect
the mortality advantage of their country of origin rela-
tive to that of the host country. Some particular causes
of death, however, are more informative with regard to
equity in health care. Among these are infant mortality
and maternal mortality. These should decline to levels
close to those experienced by the majority population
within a short time after migration if care is equitable
(Razum and Zeeb 2004). Remaining differentials usu-
ally have to be interpreted as an indication of barriers
that migrants face when accessing and utilizing health
services in the host country.

Cross-References

� Ecological Association
� Health Transition
� Numerator-Denominator Bias
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Definition

Most health care services are insufficiently adapted to
the socio-cultural diversity of the clientele they are try-
ing to serve. Problems of access, the lack of cultur-
al competence in health care providers, lack of spe-
cial provisions (such as interpreter services, translated
health education material) may all be structural barri-
ers to access and to quality care. Differential impact
of health care services may be linked to discriminato-
ry practices in the health care system, inadequate health
care concepts and structures dealing with diversity but
also to a lack of skills of the health professionals. Such
obstacles need to be overcome to improve access of
migrants to health care services.

Basic Characteristics

Cultural Background or Socioeconomic Status?

Health care institutions and providers are increasingly
challenged to understand and address the needs of an
ethnically diverse clientele appropriately. The interna-
tional interest in ‘culturally responsive care’ parallels
recent developments in medicine such as patient-cen-
tered care, the enactment of charters of patients’ rights,
and the growing importance attached to the outcome
of health care interventions and to patient satisfaction.
Cultural differences, however, might be less of a barrier
to equitable health and equitable access to health care
services, than socio-economic factors, migration fac-
tors, discrimination and the selective impact of health
care. As ethnic health patterns broadly reflect socio-
economic differences between migrants/ethnic minori-
ties and the majority population, it is essential to



936 Migrants, Access to Health Care

develop policies to improve the socio-economic sta-
tus and the general participation chances of these
groups.
Because of legal, financial, linguistic or cultural rea-
sons, it may be impossible or some difficult for migrants
and ethnic minorities to access the health care system,
or to receive the same quality of care as the major-
ity population. Discrimination and racism have been
observed in the domain of health care, and this at a sys-
temic level as well as at the level of individual institu-
tions and/or health care providers.
Some migrant groups (e. g. undocumented immigrant)
have only very limited access to the health care system
(e. g. limited to emergency care). Access to the health
insurance system may not be possible without legal sta-
tus and/or working permit, etc. Although most ethnic
minorities are included in compulsory insurance sys-
tems, disparities in access to health care are not limited
to direct access. Once they are patients in health care
services, the quality of care they receive may be lower
than that received by patients of the majority popula-
tion.

Perceived Quality of Care

Migrant patients have shown to be less satisfied with,
and less informed about, the treatment received in the
hospital (Borde et al. 2002). Deficiencies in mental
health care for migrants lead to a high rate of prema-
ture abandonment of treatments. Health professionals
seemed to agree with their patients on the fact that
the quality of care they delivered was below standards.
Unresolved language barriers have been proved to dra-
matically affect the quality of care received by migrant
patients (Bowen 2001; Jacobs et al. 2003). As such,
access issues should be viewed as quality issues. Smed-
ley, Stith and Nelson (2003) have added that substan-
dard care for some groups, be it related to problems of
access or of quality of services delivered, should raise
the concern that the provision of care may be inconsis-
tently and subjectively administered.

Language and Information

Linguistic barriers, combined with low socio-economic
status, may also reduce access to information on the
functioning and possible benefits of health care ser-
vices. A lack of knowledge of the health care system
and how to use it may hamper access and lead to inade-

quate use of health care services. As a result of language
barriers, health care providers may fail to meet ethical
standards in providing health care. Language barriers
may result in failure to protect patient confidentiality,
or to obtain meaningful informed consent (Kaufert and
Putsch 1997). Consensus exists that the provision of
professional health care interpreters is an important pre-
requisite to guarantee equitable access to, and quality of
care to many ethnic minorities. Professional interpreters
may have an important impact on the acceptability of
health care services and patient satisfaction in ethnic
minority groups.

Cultural Differences and Expectations

Partly culturally determined beliefs, concepts, types
of behavior, traditions and religious convictions may
have a profound impact on the expectations and inter-
actions of ethnic minorities with the health care sys-
tem. Cultural diversity may affect the cross-cultural
health care encounter. Examples include views on nutri-
tion/diet, explanatory models, different types of tradi-
tional healing systems, views on surgery and transplan-
tation, autopsy, on communication with the diseased
(e. g. the communication of bad news), visiting ill per-
sons, the process of dying and death, religious rituals to
be executed at birth/death, gender relationships (accept-
ability of a health care provider of the opposite sex to
the patient), etc. (Henley and Schott 1999). When cul-
tural differences are insufficiently taken into account
(e. g. lack of respect for the values and convictions of
ethnic minority patients), this may make health care ser-
vices culturally unacceptable for these groups, leading
to cultural barriers to care. When health care institutions
lack cultural competence, this may affect the accessibil-
ity of the health care system.

Structural Discrimination

Cultural differences may only account for a small
portion of the health problems experienced by eth-
nic minorities. Structural discrimination in the health
care system, the experience of racist and discriminato-
ry practices inside and outside the health care system,
do seriously affect the expectations of ethnic minori-
ty patients and their interaction with the health care
system. Health professionals and institutions need to
gain awareness of these processes, learn to detect them,
understand their possible impact on the outcome on
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access, quality of care and treatment. The develop-
ment of culture competence or cultural responsiveness
would add to the efficiency and effectiveness of health
care provision to ethnic minorities (Bischoff 2003; also
� migrants, diversity management).

Information, Education, Empowerment

Patient education, participation, activation and empow-
erment (� patient empowerment) have to be given more
attention. Some populations may lack the knowledge
and skills to use the health care system appropriately
and to live a healthy lifestyle. Low ‘health literacy’, as
this phenomenon has recently been labeled, may lead to
health problems and to an inadequate use of health ser-
vices. Undocumented migrants and refugees are often
insufficiently aware of their (limited) rights to health
care, and as such may not seek medical attention for
their health problems. Ethnic minorities and migrants
are often poorly reached by health education and pro-
motion programs that are oriented towards middle class
population. Culturally sensitive health/patient educa-
tion programs are needed to give migrants more control
over actions and decisions that influence their health.
Of special importance are programs that inform on how
to access and use the health care system in an effec-
tive way. Health information materials and programs,
health promotion campaigns and interventions have to
be tailored to the needs and characteristics of migrants
and ethnic minorities considering their specific socio-
cultural life circumstances: it may be necessary to trans-
late material, provide audio- or video-taped material for
(semi)illiterate groups and groups with low educational
status.
Research makes clear that it is important to involve
members of the target groups in the preparation and
implementation of health promotion initiatives for eth-
nic minorities. These can provide access, valuable
information on strategies and self-organizations that
can help to improve the impact of health promotion
activities. At a systemic level, the quality of care could
be improved through the active participation of ethnic
minorities in needs assessment, program development,
implementation and evaluation. In order to improve
access of migrants to health care they need to be consid-
ered in the development of an integrated social/health
policy and corresponding policies in health care institu-
tions as a constitutive part of the population.

Cross-References

� Migrants, Diversity Management
� Patient Empowerment
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Definition

� Elderly persons are defined as those over 50 years
of age in some European surveys (Weber et al. 2004).
However, most international organizations and surveys
refer to the ageing population as those over 60 years
of age and to very old persons as being 80 years and
older (United Nations 2002; Mette 2005).
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Basic Characteristics

Significance
for Public Health

Migrants are found to be a population group with spe-
cific health risks. Their access to health and social care
facilities is often limited compared to that of the indige-
nous population (International Organisation for Migra-
tion 2003). These now well-known facts were explored
and discussed in health sciences for several decades.
More recently, the impact of these facts on the age-
ing migrant population has become apparent. Several
discourses reflecting global and regional developments
contributed to this attention: The fact that global age-
ing will be pervasive and enduring (United Nations
2002) and that this development will be accompanied
by an epidemiological transition boosting chronic and
old-age-related diseases led to new priorities in health
care planning and delivery. Gerontological and geriatric
aspects of care are now a major issue. This includes
a growing awareness of the most vulnerable groups
among the ageing population. The growing significance
of migrants is also stressed by the sheer number of
migrants world wide, and the expected increase in this
number.
As a consequence, health planning and delivery have to
take the constantly growing population group of elderly
migrants into account on a regional scale. This is expe-
rienced as an unprecedented challenge, especially by
countries which recruited migrant workers in the 1960s
and 1970s in large numbers (in Europe: Germany,
Netherlands, Belgium, Austria). Elderly migrants are
a rapidly growing population group in these coun-
tries, as the available data of the European Union
show (Eurostat 2005). European countries with a colo-
nial past like France and United Kingdom had dif-
ferent immigration patterns which lead to a slightly
less pointed population distribution with regard to the
ageing population (Eurostat 2005). Nevertheless, age-
ing minorities pose also in these countries a specific
challenge for planning of care. In addition, a broad-
er diversity of ethnic and language groups among
the ageing migrant population has to be considered.
Thus, in many countries, specific demands of a rapid-
ly growing ageing migrant population group have to
be identified and new structures and resources for ade-
quate care need to be created within a short period of
time.

Health Determinants of Ageing Migrants

Migration is regarded as a potentially stressful event.
Yet, the ability to cope with a new environment and to
adapt to a new socio-cultural sign system is unequal-
ly distributed in the migration population. It is impor-
tant to recognize this heterogeneity when assessing
potential health care problems of ageing migrants
and when establishing health and social care pro-
grammes for these migrants. Varieties are associated
with the migrants’ socio-cultural background (urban
areas/remote areas/religion) and with the reasons for
migration (Mette 2005; also � migrant health). The fol-
lowing social and health-related risks in the intersection
of old age (� socio-cultural definitions of old age) and
migration are of special relevance for this population
group:
• Low average incomes and high dependency rates on

welfare
• Objective and subjective health problems and early

ageing due to the effects of dirty and heavy work
• Health risks related to unfavorable housing areas
• Mental and psychological health problems resulting

from migration-related experiences and hardships
• Psychosocial stress due to experiences of discrim-

ination, maladaptation to the host country and an
experience of having failed original objectives of the
migration

• Experience of being stereotyped and lack of inter-
culturally adequate institutional support in age- and
health-related questions (also � migrants, diversity
management)

• Intergenerational conflicts as the second and third
generation tend to cultivate life styles similar to the
indigenous population. Yet, family networks as well
as interethnic networks tend to be more reliable and
supportive than those of the indigenous population

• Isolation in ethnic groups and tendencies of enhanc-
ing ethnicity and culture.

Social and Health Services for Ageing Migrants

A variety of social and health care services has been
established in the last decades in countries of high
income to support the elderly and very old and their
families. Many of these services are criticized for being
insufficient and insensitive to the specific demands of
ageing migrants. Thus, � socio-cultural barriers are hin-
dering ageing migrants to use existing services and to



M

Migrants, Diversity Management 939

obtain adequate support for their needs. Lack of suf-
ficient information dissemination about available ser-
vices for ageing migrants is another aspect which seems
to have a severe impact on their health and social care
seeking behavior. Pressurized by the rapid population
growth of ageing migrants and in acknowledging an
increasing acceptance of (im)migration as a social fact
and supported by anti-discrimination and patient rights
regulations, welfare and health care organization com-
mitted themselves to a greater extent to an intercul-
turally sensitive work. The following aspects are seen
as central for this endeavor (also see Essay Improving
Access of Migrants to Health Care):
• Enabling communication between migrants and ser-

vice deliverer
• Dissemination of information in native languages for

ethnic groups
• Changes in structure and processes of services to

support an interculturally adequate outcome.
Putting intercultural aspects on the agenda fills a long
documented gap in health and social care settings.
However, evidence from health research is showing that
the socio-economic status is the most important deter-
minant in patterns and causes of disparities in health
and health seeking behavior. In the long run, prevention
of inequalities in the care of ageing migrants must be
sought in policies supporting education and accultura-
tion of migrants. Participation in economic and social
life constitutes the main route for supporting the inte-
gration of migrants.

Cross-References

� Elderly Persons
� Socio-Cultural Barriers
� Socio-Cultural Definitions of Old Age
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Definition

The term “diversity” refers to a social and cultural vari-
ety or heterogeneity in a specific context, especially on
a national, local, organizational level, and even in kin-
ships. Diversity is created by a range of components.
The most important components are migration, racial
or ethnic origin, nationality, mother tongue, religion or
belief. These are combined with gender, sexual orien-
tation, age, physical challenges and disability (cf. the
EU Equality Directives 2000). Diversity is not a sta-
ble state; it is an ongoing process. International migra-
tion contributes in a very dynamic way to diversity.
Public health professionals have to develop sensibility
towards diversity and its management because diversi-
ty is strongly associated with the risk of unequal treat-
ment.

Basic Characteristics

Driving Forces

Diversity is an emerging theme of the Public Health
agenda (WHO 2003). The driving forces of diversity
in Public Health are

http://epp.eurostat.ec.europa.eu
http://epp.eurostat.ec.europa.eu
http://www.ENEPRi.ORG


940 Migrants, Diversity Management

• the ongoing globalization, the enlargement of the
European Union,

• international migration (including refugees and asy-
lum seekers) (GCIM 2005; IOM 2005) and labor
mobility (including highly skilled health profession-
als),

• different stages of migrant integration on national
and local levels,

• an evolving positive self-image of minorities and
colored people,

• a rising awareness regarding health disparities
between nations and groups.

Public Health is especially responsible for managing
diversity in an appropriate way in order to reduce health
disparities. Thereby, all functions of Public Health are
challenged:
• Public Health as a professional service system with

a social setting approach,
• Public Health as an employer responsible for both

the diversity competence of management and staff
and the agility and responsiveness of the organiza-
tion,

• Public Health as a provider of training programs for
health professionals,

• Public Health as a population related interdisci-
plinary science.

The European Union promotes the awareness regarding
diversity and equality in order to reduce discrimination
and to realize equal opportunities for all (EU Equality
Directives 2000).

Old and New Patterns of Diversity

Diversity is context-bound. This means that the specific
profile of a population is coined by national and local
history as well as by political decisions. Some exam-
ples of particular population groups illustrate this: In
Germany, so-called ‘Aussiedler’ are the largest immi-
grant group. They have a German background and
immigrated from different countries and regions of the
former ‘Eastern bloc’. In Great Britain, the compo-
sition of the population is influenced by minorities
and migrants from the former colonial empire. In the
United States, autochthonous Indians contribute to the
map of diversity (� autochthonous population). Fur-
thermore, each country has developed an own system
to classify and quantify diversity (European Kommis-
sion 2004).

Old patterns of national and local diversity are chang-
ing. Ongoing international migration and mobility,
the processes of local inclusion or seclusion, rela-
tions between groups and an emerging self-confidence
of minorities (e. g., black and colored people in pre-
dominantly white societies) are forces with an impact
on the social construction of diversity and equality.
The emerging new patterns of diversity are complex,
ambiguous, and dynamic. In addition, the new diversity
is not easy to quantify in statistical terms, because it is
much more a social quality. Public Health professionals
are forced to rethink the paradigm and concept of diver-
sity in use. This is inevitable for monitoring the equal
treatment of people from different backgrounds in an
appropriate and non-discriminatory way.

Diversity and Equality

Diversity is not only a term for describing the manifold
differences in a social context. In many cases, diversity
is stereotyped and valued in a negative way. Migrants,
refugees, and asylum seekers in particular are victims
of ignorance and exclusion. In consequence, the term
diversity is strongly coupled with the term equality.
It is a social-political term which covers the potential
discrimination of individuals and groups on grounds
of diversity criteria. This means that diversity needs
to be interpreted as a multi-dimensional approach of
observing, analyzing, and promoting equality in Public
Health. This implies a change in perspective: Diversi-
ty should not be conceptualized as a deficit and risk; it
should be seen as an important resource, too.

Direct and Indirect Discrimination

It is important to take into account two types of discrim-
ination: direct and indirect discrimination (EU Equal-
ity Directives 2000; Geiger 2006). Direct discrimina-
tion occurs where a person is treated less favorably than
another in a comparable situation on grounds of diver-
sity criteria. In comparison to indirect discrimination,
direct discrimination is much more explicit.
Indirect discrimination can be subtle and occurs where
an apparently neutral provision, criterion or practice
would put persons from different background at a par-
ticular disadvantage compared with other persons. For
example, migrants are not explicitly excluded from
health services. Still, migrants face considerable barri-
ers (e. g., lack of information, insufficient knowledge of
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the foreign language, different cultural concepts) that
hinder the access to relevant health services (WHO
2003; also � migrants, access to health care). In every-
day life, subtle and multiple forms of discrimination
are predominant. Multiple discrimination is based on
a combination of two or more stereotypes regarding
diversity (e. g. elderly colored migrants) (WHO 2003).

Managing Diversity in Public Health

Managing Diversity – Internally and Externally
Diversity is a challenge to Public Health organizations
and professionals and requires a proactive management.
Diversity management in Public Health covers both an
outward-oriented and an inward-oriented strategy. The
outward-oriented strategy promotes and favors services
that are appropriate for, and responsive to, diversity by
ensuring access for all; while the inward-oriented strat-
egy seeks to increase diversity competence in the work-
force in order to improve the services that have to meet
diverse needs. Thereby, the so called ‘� demographic
imperative’ becomes a driving force of Public Health
development. It is important to highlight that the imple-
mentation of diversity/equality policies and practices
involve the entire Public Health system and the success
strongly depends on the commitment of both manage-
ment and staff.

Approaching Diversity – Options In the contempo-
rary landscape of Public Health system one can find
many different approaches to managing diversity. The
most important are (Geiger, Razum 2006; compare
Adler 2002):
• The diversity-free approach. This approach is based

on � parochialism or � ethnocentrism. This means
that the existing procedures are considered as the
only or best way. Diversity is ignored or conceptual-
ized as disturbance; potential biases are not reflected.

• The trans-diversity approach. The basic assumption
of the trans-diversity approach is that it is possible to
develop a Public Health standard and service for all
groups irrespective their different backgrounds.

• The diversity-specific approach. This approach sug-
gests that equality will be reached by health services
exclusively conceptualized for specific groups. ‘Pos-
itive action’ could be seen as a synonym.

• The diversity-sensitive approach. The diversity-sen-
sitive approach takes into account the complex pro-

cesses of social diversity. The basic idea is that Pub-
lic Health has to display a new dimension of reflex-
ivity, flexibility, and quality respecting the divers and
changing needs of the population. This approach is
comparable to ‘diversity mainstreaming’.

The diversity-specific approach and diversity-sensitive
approach are the pillars of mainstreaming diversity –
the preferred strategy of the European Union.

Mainstreaming Diversity – a Dual Strategy The
European Union recommends a dual diversity/equality
strategy: so-called ‘diversity mainstreaming’ as the
dominant strategy combined with so-called ‘posi-
tive actions’ if required. Diversity mainstreaming is
a continuous process. This means that each decision
is coupled with considerations regarding the impact
of and on diversity/equality (Commission der Euro-
päischen Gemeinschaften 2005). Therefore, Diversity
mainstreaming covers policies, provisions, processes,
and practices in Public Health organizations. Positive
actions are seen as additional specific programs. They
are required to provide equality of access and equality
of participation for the most disadvantaged groups.

Main Challenges The diversity/equality frame of ref-
erence is challenging the Public Health system. The
most important aspects are:
• rethinking the concepts of diversity and the coupled

strategies of managing diversity,
• matching the workforce and the workflow in Public

Health organizations to the diversity profile of the
population,

• developing performance indicators for monitoring
the success of diversity management in Public
Health.

Managing Diversity in Public Health can be seen
as a professional and organizational strategy valuing
diversity as a health resource, aiming to fight discrim-
ination, and promoting equal health opportunities for
all.

Cross-References

� Autochthonous Population
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� Parochialism



942 Migrants, Infectious Diseases

References

Adler NJ (2002) International Dimensions of Organizational
Behavior, 4th edn. South-Western, Cinncinnati/Ohio

Europäische Kommission. Generaldirektion Beschäftigung und
Soziales (2004) Vergleichende Studie über die Sammlung
von Daten mit dem Ziel der Bemessung des Ausmaßes und
der Auswirkung von Diskriminierung in den Vereinigten
Staaten, Kanada, Australien, Großbritannien und den Nieder-
landen. Amt für amtliche Veröffentlichungen der Europäis-
chen Gemeinschaften, Luxemburg

Geiger IK (2006) Managing Diversity in Public Health. In:
Razum O, Zeeb H, Laaser U (ed) Globalisierung – Gerech-
tigkeit – Gesundheit. Einführung in International Public
Health. Verlag Hans Huber, Bern, pp 151–175

Geiger IK, Razum O (2006) Migration – Herausforderungen
für die Gesundheitswissenschaften. In: Hurrelmann K, Laas-
er U, Razum O (ed) Handbuch Gesundheitswissenschaften.
4th edn. vollständig überarbeitete Auflage. Juventa-Verlag,
Weinheim und München, pp 719–746

Global Commission on International Migration (GCIM) (2005)
Report: Migration in an interconnected world: New direc-
tions for action. GCIM, Geneva

International Organization for Migration (IOM) (2005) World
Migration Report 2005: Costs and Benefits of International
Migration. IOM, Geneva

Kommission der Europäischen Gemeinschaften (2005) Nicht-
diskriminierung und Chancengleichheit für alle – eine Rah-
menstrategie. Brüssel

The Employment Equality Directive: Council Directive
2000/78/EC of 27 November 2000 establishing a gen-
eral framework for equal treatment in employment and
occupation, in Official Journal of the European Communi-
ties 2.12.2000, L 303/16-L303/22

The Racial Equality Directive: Council Directive 2000/42/EC of
29 June 2000 implementing the principle of equal treatment
between persons irrespective of racial or ethnic origin, in
Official Journal of the European Communities 19.7.2000, L
180/22-L 180/26

World Health Organization (ed) (2003) International Migration,
Health and Human Rights. Health and Human Rights Publi-
cation Series, No. 4, Geneva

Migrants, Infectious Diseases

ALEXANDER KRÄMER1, LUISE PRÜFER-KRÄMER2

1 Fakultät für Gesundheitswissenschaften,
Universität Bielefeld,
Bielefeld, Germany

2 Travel Clinic Bielefeld,
Bielefeld, Germany

alexander.kraemer@uni-bielefeld.de,
pruefer-kraemer@gmx.de

Definition

� Infectious diseases are caused by a variety of biologi-
cal agents such as viruses, bacteria, fungi, parasites and
their toxic products. They arise through transmission
of the agent from an infected person, animal, or reser-
voir to a susceptible host where they trigger a patho-
logical reaction. In contrast to non-communicable dis-
eases, the population dynamics for infectious diseases
are particularly influenced by the transmission patterns
between infected persons or animals and exposed sus-
ceptible individuals.

Basic Characteristics

Background

In developed countries, a higher prevalence of infec-
tious diseases can be observed among migrant popu-
lations compared to the native population. This is due
to the fact that migrants often come from develop-
ing countries where infectious diseases are still ram-
pant. There, infectious disease accounts for approxi-
mately 44% of overall mortality and substantial mor-
bidity, a finding that has remained almost constant over
the last decades (World Health Report 2004). This bur-
den of disease includes also the sequelae of chronic
infectious diseases such as cancer (e. g. hepatocellu-
lar carcinoma as a consequence of chronic hepatitis B
or hepatitis C infection). In addition to sick individu-
als, healthy persons are also of great importance for
the transmission dynamics in populations. They some-
times carry the infection without knowing (carriers) and
may thus transmit it to susceptible individuals. Infec-
tions also represent an underestimated threat for people
who travel from the Northern hemisphere to the devel-
oping world, be they migrants or tourists.
Examples of infectious diseases which contribute sig-
nificantly to the burden of disease in migrant popula-
tions include tuberculosis, diarrhoeal diseases of var-
ious origin as well as hepatitis A, B and C. Further
examples are vector-borne diseases such as malaria
and dengue, sexually transmitted infections (HIV/Aids,
syphilis, Chlamydia infections, hepatitis B, human
papilloma virus infection) and Helicobacter pylori-
associated diseases (Prüfer-Krämer and Krämer 2004,
Rothenbacher et al. 1998, Van de Laar et al. 2003,
Migliori and Centis 2002, Marschall et al. 2005,
MMWR 2006).
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Population Dynamics

Migration from developing to developed countries
bears opportunities as well as risks (epidemiological
transition) for persons. Better management and treat-
ment of infectious diseases in developed countries
make it possible for known or newly diagnosed infec-
tions to be effectively treated. Where this occurs, the
incidence and prevalence of acute infectious diseases
such as malaria and hepatitis A in migrant populations
may reach levels similar to those in the native popu-
lation. However, it is possible that during visits to the
country of origin, individuals again become exposed
to infectious agents with a high local prevalence. They
may thus acquire the infection and import it to the coun-
try of destination. We then observe an increase of inci-
dent cases and possibly outbreaks in the migrant pop-
ulation. In the case of chronic infections, a substan-
tially high level of endemicity will remain even after
long periods of residence in the country of destination.
This may be the case for several chronic infections like
tuberculosis, HIV/Aids, and hepatitis B and C (Fig. 1).
Possible reasons are: 1. the infection is not diagnosed
and therefore not treated. 2. The infection is treated, but
insufficiently so. 3. Effective treatment for the infection
is not available in spite of a correct diagnosis. 4. Social
disparities prevent access to adequate health care.

Migrants, Infectious Diseases, Fig-
ure 1 Diagram showing the devel-
opment of acute and chronic infections
among migrants in relation to time of
migration

Underutilization of Health Services

From a public health perspective, migrants are gener-
ally underserved or inadequately treated in their host
countries, e. g. with regard to the management of infec-
tious diseases. This has several reasons: 1. the patient’s
(migrant’s) poor knowledge about the disease. 2. The
physician’s or health care worker’s poor knowledge of
rare tropical diseases. 3. The patient’s limited access
to health care facilities due to information deficits and
language barriers (� migrants, access to health care).
This mismanagement does not only relate to the medi-
cal treatment per se. More importantly, it also includes
preventive activities such as the provision of vaccina-
tion to migrant children (� migrant children) or effec-
tive advice on the prevention of sexually transmitted
diseases.

Public Health Recommendations

Public health programs are needed that address these
issues and lead to a better health service for migrant
populations. To start with, it has to be realized that
migrant groups differ (� migrants, diversity manage-
ment). In order to provide an effective service the ori-
gin of the migrant has to be considered, because the
local endemic situation defines the a priori probabili-
ty for a specific infection. Due to rising global migra-
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tion rates it is necessary that public health programs in
destination countries include continuing education of
health care personnel regarding the changes in migra-
tion waves. This knowledge is necessary not only for
specialists such as tropical diseases physicians but also
for general practitioners, community doctors, nurses,
and the migrant community itself. The training and/or
establishment of specialists for migration medicine and
public health are a further option for the future. Despite
the high impact of infections on the burden of disease
in migrants, these subpopulations lack adequate aware-
ness and information. The distribution of information
linked to campaigns against hepatitis B, sexually trans-
mitted infections and tuberculosis through community-
based participatory actions provides a promising option
for creative and effective public health interventions.
Finally, the improvement of infectious disease control
in developing countries through effective vaccination
programs, vector control, education and adequate treat-
ment will possibly lead to extensive reductions in the
burden of infectious disease there.
The increasing irregular migration requires special
attention due to several reasons: 1. their often low
socio-economic status is linked to higher prevalence
rates and risky behavior (e. g. commercial sex, drug
use). 2. Screening programs fail to reach irregular
migrants. 3. Irregular migrants have very limited access
to health care and treatment.

Need for Research

For Europe and other parts of the world, indicators for
a monitoring system for infectious diseases in migrants
and minorities has to be developed, using existing
health-related data bases and surveys. Currently, there
is very limited evidence-based research on migration
and infectious diseases. There is a need for new epi-
demiological and public health studies in these sub-
populations (� infectious disease epidemiology). The
establishment of a European network of epidemiolog-
ical observatories for the health of minorities will be
helpful to generate an evidence base for public health
policy. Such a network can produce comparable data on
socio-demographic and health profiles of ethnic minori-
ties with respect to infectious diseases.

Cross-References

� Infectious Disease Epidemiology

� Infectious Diseases
� Migrant Children
� Migrants, Access to Health Care
� Migrants, Diversity Management
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Definition

Globalization with its increasing cross-border move-
ment of capital, goods and people facilitates human
trafficking in its various manifestations such as forced
labor (including sexual exploitation), organ trade and
child adoption trade. As a consequence, there has been
a world-wide increase in commercial sexual exploita-
tion in recent years, in particular so of children. Chil-
dren are most vulnerable to sexual exploitation. Their
case will be presented as exemplary for a wider prob-
lem.

http://www.cdc.gov/mmwr//preview/mmwrhtml/mm5518a2.htm
http://www.who.int/whr/2004/en/
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Sexual exploitation of children and young people
encompasses a broad range of sexual acts including
touching with sexual intent, sexual intercourse and
display of pornographic material or sexual organs.
Commercial sexual exploitation of children (CSEC)
includes child prostitution, child pornography and child
trafficking for the purpose of sexual exploitation.

Basic Characteristics

Legal and Human Rights Framework

According to international law, all forms of sexu-
al exploitation of underage girls and boys constitute
human rights violations. The most important interna-
tional document is the Optional Protocol on the Sale
of Children, Child Prostitution and Child Pornogra-
phy which came into force in 2002 with the aim of
combating sexual exploitation. It supplements the 1989
UN Convention on the Rights of the Child. The 1989
Convention states that all persons below 18 years are
“underage”, i. e. children, and hence need special legal
protection.

The Scale of the Problem

Despite the marked increase of human trafficking and
CSEC observed in recent years, there is no reliable,
evidence-based estimate on the overall scale of the phe-
nomenon, a weakness that stems from the nature of the
problem of trafficking and CSEC: It happens illegal-
ly and is often linked to organized crime, and avail-
able data are often not disaggregated according to age
(adults/children), sex and type of exploitation.
Recording and analysis of the phenomenon has not
been standardized within (federal) states and interna-
tionally. Thus, one of the main crucial tasks in the com-
bat against CSEC is to significantly improve and stan-
dardize data collection and analysis.

Where Does Commercial Sexual Exploitation
of Minors Predominantly Occur?

A significant proportion of CSEC, especially child
prostitution, is carried out by local perpetrators with-
in their home countries. However, it is increasingly
an international phenomenon, whereby the increase in
international trafficking is associated with two political
developments in particular: the opening of the borders
between East and West, and economic globalization,
whose logic implies the search for sites that allow the

most profitable utilization of goods and people world-
wide.
Currently, central regions of CSEC are (South) Eastern
Europe, the Mekong Region (e. g. Thailand, Vietnam,
and Cambodia), Eastern and Southern Africa, Brazil,
Central America and the Caribbean. Sexual exploitation
of minors within the tourist industry accounts for part of
the problem in these regions. Central European coun-
tries are important destinations and transit countries for
girls being forced into prostitution (May-Chahal and
Herczog 2003; ILO-IPEC 2001, 2003; IOM 2001).

Causes and Background

The causes and contexts of CSEC are diverse and com-
plex and underscore the inequalities between those who
prostitute themselves or are forced into prostitution on
the one side (supply), and those who pay for sexual ser-
vices on the other (demand).

Gender-Specific and Cultural Aspects Females
account for the major proportion of the victims whereas
more than 90% of the perpetrators are male. One reason
for this striking gender ratio is gender-specific violence
and discrimination. In many societies, females are not
only discriminated in terms of their reproductive, sexu-
al and physical self-determination, but also suffer legal
disadvantages. However, even if females do enjoy equal
rights according to the respective national law, societies
do not necessarily treat women as legal subjects, which
may be attributed to cultural norms and practices.

Poverty and Transformation Processes Almost all
country-specific surveys on CSEC state a lack of
income sources as the most important driving force
behind the fact that minors prostitute themselves (ILO-
IPEC 2001). Sudden collapse of family structures and
intra-familial violence can exacerbate the problem. In
some parts of Africa and Asia, AIDS-orphans face
a dramatic risk (ILO-IPEC 2002).
Major transformation processes, which are often
accompanied by growing poverty, can lead to erosion
of values and norms. Females are particularly affected
by this, putting them at higher risk of becoming victims
of sexual exploitation. This has for example been the
case in countries of the former Soviet Union.
In regions of armed conflict as well as in post-war situa-
tions, destruction of the basic necessities of life and the
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accompanying lack of opportunities to generate income
make women and children vulnerable to commercial
sexual exploitation and trafficking.

Paedo-Sexual “Demand” and the Growing Global
Sex Industry The prerequisite for CSEC is the exis-
tence of a “market”. Demand from adults for sex with
children and for child pornography is on the increase
throughout the world (� paedo-sexual behavior). This
is evident in the global sex industry, which helps to
create a profitable market for child prostitution. Sexu-
al exploitation of women including minors – alongside
trading in drugs and arms – is one of the most lucrative
illegal businesses worldwide. Growing demand is also
observed in the tourist sector.

Lack of Law Enforcement In many countries legal
action against CSEC is inadequately pursued. Protect-
ing women and children from sexual exploitation is
often denied high political or legal priority. Inappropri-
ate criminal prosecution signals a low risk to the perpe-
trators.

How Does CSEC Affect the Victims’ Health?

The impacts of sexual violence on the victims’ health
are considered significant (Busza et al. 2004; WHO
2003). Effects can be short and/or long term and –
depending on gender, age, and personal history – can
vary considerably. To date there have been few investi-
gations into the global public health problems resulting
from the large numbers of children forced into prosti-
tution (Willis and Levy 2002). It is known, however,
that disorders resulting from sexual exploitation affect
the personal health of victims and have implications for
public health (Zimmermann et al. 2003; WHO 2003).
They include:
• physical impact (injuries, particularly to internal and

external sexual organs);
• psychosomatic impact;
• psychological impact (� post-traumatic stress disor-

ders, loss of self-respect, depression);
• health-endangering behavior such as drug abuse,

high-risk sexual practices;
• impact related to � sexual and reproductive health

(sexually transmitted diseases, HIV/AIDS, unwant-
ed pregnancies and unsafe abortions);

• self-harm and suicide.

Trafficked women and girls are particularly seriously
affected because their often illegal status forces them to
avoid making use of public services. The fear of being
handed over to the police, as well as the fear of being
shunned and discriminated against by their families and
peer group, complete the vicious circle.

Preventing and Combating CSEC

Intervention strategies involve developing and strength-
ening criminal law and its enforcement. They also
include primary and secondary prevention and the pro-
tection and rehabilitation of victims. Since, in many
cases, sexual exploitation takes place in connection
with trafficking, cross-border networking between insti-
tutions in all sectors is crucial. In addition, the involve-
ment of communities in particularly affected regions in
identifying and solving problems has proven success-
ful: Child traffickers and job brokers find it more dif-
ficult to commit their crimes in circumstances where
there is social responsibility and respective control
mechanisms. Strengthening the victims’ life skills
to develop self-protection mechanisms and self-con-
fidence is considered to be another essential fea-
ture of primary and secondary prevention. Among the
most important strategies however, are interventions to
reduce poverty.

The Health Sector’s Response

The health sector has so far responded weakly to the
challenge with little involvement in the debate or inter-
ventions aimed at combating CSEC and rehabilitating
its victims (Beyrer 2004; Busza et al. 2004). There are
numerous fields of action, for example:
• The existing data base should be improved

by epidemiological and qualitative investigation.
Evidence-based results should then be used to devel-
op public health interventions.

• Access to health care services must be adapted to
suit the particular life situation of victims. This may
include: treatment of injuries, diagnosis and treat-
ment of sexually transmitted diseases, HIV/AIDS
testing, antiretroviral treatment, � emergency con-
traception (“morning-after pill”), post abortion care
and safe abortions, psycho-social and trauma coun-
seling, and the development of standardized exam-
ination protocols incorporating reference systems
from child and youth protection organizations. To
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tackle these challenges, inter-sectoral co-operation
needs to be strengthened and personnel in the health
sector needs to receive respective training.

Cross-References

� Emergency Contraception
� Paedo-Sexual Behavior
� Post-traumatic Stress Disorder (PTSD)
� Sexual and Reproductive Health
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Definition

In the context of migrants, social inequalities refer to
disadvantages, e. g. in education, in working and liv-
ing conditions and in economic resources, experienced
by groups for whom their extra-territorial origins serve
as identity marker in their host communities. In most
countries, a considerable proportion of migrants lives in
socially deprived conditions and therefore experiences
social inequalities relative to the majority population.
Such inequalities usually, but not necessarily, result in
visible and measurable health disadvantages.

Basic Characteristics

Socioeconomic Status and Health

Most known societies are heterogeneous in socio-
economic terms; different parts of the population live
under different socioeconomic conditions, have differ-
ent levels of education, etc. Such differences often pro-
vide the basis for social stratification, e. g. in social
classes. Socioeconomic status or social class is in gen-
eral associated with health status. Frequently, a pro-
nounced gradient is visible: The socially most advan-
taged groups have the best health status while the
socially most disadvantaged groups tend to have the
poorest health status (Townsend 1982; Wilkinson 1996;
Helmert et al. 1997; Hart et al. 1998; Adler and Os-
trove 1999). The pathways through which this asso-
ciation operates are complex; they include macroeco-
nomic, social, environmental, and behavioral factors.
These factors, together with genetic background and
life course factors, act on the health status of an indi-
vidual.
Being migrant increases the probability of living in
socially deprived conditions or of being a member of
the lower social classes. Such class membership is
usually associated with a disadvantaged health situa-
tion. However, migrants differ from indigenous popu-
lations in many other aspects that are also relevant to
health. The differences range from genetic background
to lifestyle and nutrition (� migrant health). Thus, not
all health differences of migrants are the result of social
inequalities. It follows therefore that a disparity in risk
is not necessarily an indication of inequity; equal risks,
on the other hand, do not necessarily imply equity in
health (� migrant mortality, healthy migrant effect).
In addition, migrants often face disadvantages in access
to health care (� migrants, access to health care). To
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some extent, this limited access may be explained by
the social deprivation of migrants, although social-
ly deprived non-migrants also encounter barriers to
access. Deprived population groups, whether with or
without a migration background, tend to have fewer
health-related resources, e. g. a lower health literacy. In
consequence, both groups have lower participation rates
in prevention programs. There are, however, additional
factors affecting access that are specific to the circum-
stances of migrants: discrimination, racism, language
barriers, etc. Thus the question arises as to the degree
to which inequalities in health risk among migrants are
an expression of social inequalities, or of inequity in
health care. Identifying and quantifying the contribut-
ing factors in a particular setting could help to devel-
op appropriate strategies towards improving the health
of migrants – as well as that of other disadvantaged
groups.
Unfortunately, differences or similarities in the risk of
specific diseases do not lend themselves as an adequate
measure of equity. In a hypothetical example, simi-
lar mortality rates from cardiovascular disease (CVD)
could be the result of rather different conditions that
are not necessarily all a result of inequity. Consider the
following scenarios:
• Migrants and indigenous populations have the same

mortality from CVD and equal access to prevention
and health care resources. This would obviously be
an equitable situation.

• Migrants have a lower mortality from CVD (due to
nature or nurture factors), but the potential benefit in
risk is reduced by lower access to health care. This
would be an inequitable situation, because the rela-
tive increase in risk among migrants would be avoid-
ed if migrants had equal access to health care, thus it
would be unnecessary and unfair.

• Migrants have a naturally lower mortality from
CVD, but the migration process increases their risk.
Due to changes in their lifestyle or living conditions,
rather than lower access to health care, migrants may
experience a significant increase in risk up to the
level of the indigenous population. If the increase
is the result of unhealthy living or working condi-
tions caused by social deprivation, and the effects of
this deprivation could be avoided, this would consti-
tute an inequitable situation. However, the increase
could also be the result of deliberate changes in
lifestyle that are not forced by social deprivation,

e. g. a change in food habits. The increase in risk
might then be indeed avoidable, but not necessarily
unfair and so not an expression of inequity.

When morbidity or quality of life is considered, the
picture is equally complex and findings are sometimes
contradictory. For example, disadvantages in health sta-
tus among migrants, compared to the majority popula-
tion of the host country, sometimes become visible only
in middle age. In order to assess for equity and fairness,
it is therefore not sufficient to consider only risks. The
objective of migrant-sensitive health care systems and
research must be to analyze and consider the different
needs, risks and their causes in different social groups
(� migrants, diversity management).

Equitable Health Care for Migrants

There is no agreement in Public Health as to whether
a health care system based on a libertarian (� liberal-
ism and libertarianism), egalitarian (� egalitarianism)
or utilitarian (� utilitarianism) framework is the best or
the most fair (see Culyer 1993; Frankfurt 1997; Rawls
1999; Roberts and Reich 2002). From the point of view
of migrants’ needs, the objective of health care sys-
tems cannot be to produce equality in risk, but to care
for individuals’ needs in a fair way while respecting
their differences (see Frankfurt 1997). A person will
feel respected if his or her individual characteristics
and needs as an individual are recognised and attended
to. Respect, like equity, cannot be achieved by aiming
merely at equality: Treating all persons the same way is
not necessarily an indication of respect; it may simply
be a consequence of not knowing the specific needs and
wishes of specific groups (such as migrants). Equality
would then merely be the lowest common denomina-
tor and an ideal “which must be implemented in the
absence of considerations showing that an alternative
is required” (Frankfurt 1997). In order to avoid the trap
of the lowest common denominator, more research is
needed on how migrants’ needs differ from those of
the majority population, and how these differing needs
can best be met within the constraints of an existing
health care system. The more knowledge there is about
the specific risks and needs of migrants and other social
groups, the more attention a health care system can pay
to these differences.
There are various, partly overlapping strategies to over-
come social inequalities that migrants are facing; if
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successful, such strategies would contribute towards
improving migrants’ health. General social and eco-
nomic measures such as transfers will not be discussed
here. Examples of strategies with a strong focus on
health and health care for migrants include:
• Diversity management; this is an approach on the

side of the health care providers; it takes advantage
of knowledge about differences between population
groups to establish just, fair and respectful health
services (� migrants, diversity management).

• Improving health literacy among migrants; this
approach requires active contributions from both
providers of services and from migrants themselves.
Its objective is to help migrants to increase their
understanding of all aspects of health and health
care, including body functions, preventive measures,
access routes to health care etc.

• Empowerment, which takes the idea of improving
health literacy a step further. The empowerment of
migrants seeks to enable them to identify the con-
ditions that determine their health status and to find
out how to change them. Attractive in theory, this
approach poses many practical problems; it may suf-
fer from low acceptability, especially among older
and “traditional” migrants.

Social inequalities among migrants usually, but not
always, show a negative impact on their health. Equity
in health risks and outcomes among migrants, relative
to the majority population, is a goal that may be diffi-
cult to achieve. Health care services need to be more
responsive towards the needs of an increasingly diverse
population. This will help to ensure that migrants
and other minority groups are treated more fairly and
respectfully. Social and economic measures seeking to
improve the situation of disadvantaged groups in gener-
al should be designed in such a way that they also reach
migrants, thereby contributing to better health of this
group.

CrossReferences

� Egalitarianism
� Liberalism and Libertarianism
� Migrant Health
� Migrant Mortality, Healthy Migrant Effect
� Migrants, Access to Health Care
� Migrants, Diversity Management
� Utilitarianism
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Definition

“Brain Drain” describes the emigration flows of high-
ly skilled professionals. The term implies a loss of
valuable competences to the migrants’ place of ori-
gin. This loss may become a barrier to human and
economic development. Brain drain occurs within and
across national boundaries, but also between different
sectors of the economy. Most commonly, the term is
applied for international migration towards wealthier,
industrialized countries. As for the health sector, nurses
and medical doctors are at the focus of interest. Their
emigration is regarded as having considerable impact
on the health care systems in their home countries.

Basic Characteristics

Growing Demand
for Health Professionals Worldwide

Demographic and epidemiological trends in both indus-
trialized and developing countries have led to an
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increasing demand for skilled health workers and will
continue to do so. While countries in the North have
to deal with an aging population and a greater share
of chronic diseases, countries in the South are carry-
ing a large � burden of disease stemming from poverty
and epidemics. HIV/AIDS in particular is a threat to
health systems in developing countries as it is increas-
ing the workload and at the same time diminishing
the workforce (WHO 2006). Worldwide gaps in human
resources for health result of a history of under-invest-
ment and deficient � workforce planning. Not only is
there a shortage of workers in total; their geograph-
ical distribution and the skill mix within profession-
al teams is often inadequate as well. While migrant
professionals help to reduce disparities between rural
and urban areas within industrialized countries, their
movement increases the disparities between countries
(Geiger, Razum 2006). For example, 33% of doctors
and 10% of nurses working in the United Kingdom
trained abroad. In Germany, this accounts for 17,318
doctors and 26,284 nurses, equivalent to 6% and 3%
of the respective total workforce (WHO 2006) (p. 98).
While the importance of workforce planning in the
health sector is increasingly recognized, it is hampered
by a weak knowledge base. This is concerning the scale
of the phenomenon as well as the effectiveness and effi-
ciency of planning tools and policies (Chen et al. 2004;
Diallo 2004).

Push Factors – Unfavorable Working Conditions

Low wages and an unsatisfactory work environment
are the two major forces that drive health professionals
to look for other employment opportunities. Surveys
among nurses in Southern countries reveal that the
wish to migrate is widespread. Besides the payment,
they mention insurmountable workloads, unsupportive
management and colleagues, and a lack of promotion
opportunities as underlying reasons. Moreover, the situ-
ation and work morale is aggravated by the ongoing
outflow of professionals (UNFPA 2006). Psychologi-
cal exhaustion may also stem from working in a situ-
ation of violent conflict and disaster, or from being
confronted with a growing demand for terminal care
of AIDS patients. These conditions put health work-
ers at an increased risk for their personal health and
safety, which is often inadequately addressed (WHO
2006). Consequently, a number of health professionals

resign from the health services in their place of ori-
gin, either to migrate or find work in other economic
sectors. Table 1 illustrates the gaps that doctors from
sub-Saharan Africa leave behind when they migrate to
� OECD countries. The number of those who have reg-
istered abroad constitute up to 29% of the home coun-
try workforce, as in the case of Ghana. Regarding nurs-
es, this percentage even amounts to 34% in Zimbabwe.
The largest total number of 13,496 migrant nurses from
a single sub-Saharan country comes from South Africa
(WHO 2006) (p. 100).

Pull Factors in a Globalized Labor Market

The increasing number of vacancies in the health sec-
tors of many industrialized countries together with
a much higher wage level and standard of living, is
per se an attractive factor for health professionals from
a resource-poor background. If the country of origin
provides poor general living conditions, even taking up
an unskilled job in an industrialized country might be an
acceptable alternative. Information technology such as
the World Wide Web helps to communicate vacancies
around the globe easily. In addition, during recent years
labor markets have been opened through � trade agree-
ments and the mutual recognition of diplomas. Agen-
cies from countries such as Great Britain and the United
States have even developed active overseas recruitment
mechanisms to meet the shortages of nurses and doctors
in their domestic health systems (Stilwell et al. 2004).
This momentum is reinforced by growing communities
of migrant health professionals who are already estab-
lished in the respective host countries – some of them
even having received their training there. They serve as
links for others who are considering to migrate. Net-
works of such migrant workers often transfer consid-
erable amounts of money – so called remittances – to
their family members who remained back home, there-
by increasing the attraction of work migration (IOM
2005).

How to Manage Migration of Health Professionals

Effective management of health workers’ migration has
to consider both sides: the push and the pull factors.
The World Health Report 2006 proposes strategies for
source countries and receiving countries of interna-
tional migration. Most importantly, it emphasizes that
the migration of health professionals has to be rec-
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Doctors working in eight OECD
recipient countriesa

Source country Total doctors in
home country

Number Percentage of home
country workforce

Angola 881 168 19

Cameroon 3,124 109 3

Ethiopia 1,936 335 17

Ghana 3,240 926 29

Mozambique 514 22 4

Nigeria 34,923 4,261 12

South Africa 32,973 12,136 37

Uganda 1,918 316 16

United Republic of Tanzania 822 46 6

Zimbabwe 2,086 237 11

Total 82,417 18,556 Average 23

a Recipient countries: Australia, Canada, Finland, France, Germany, Portugal, United King-
dom, United States of America Source: WHO (2006), p. 100; data compiled by WHO from
various sources

Migration and Brain Drain, Table 1 Doctors
trained in Sub-Saharan Africa working in OECD
countries

ognized as a concern of the international community
similar to any other emerging health crisis that single
countries cannot deal alone with, such as natural dis-
asters or infectious disease epidemics. The focus is on
national leadership as governments are usually carrying
the responsibility for public services, educational and
financial policies (Chen et al. 2004). Strategies have to
be adapted to national and professional particularities
such as disease profiles, mechanisms of resource distri-
bution, or the power of professional bodies.
As for source countries, the focus should be on train-
ing schemes that meet the actual needs, and on the
improvement of local working conditions – which usu-
ally requires the support of receiving countries. The
latter should also develop responsible recruitment pol-
icies and ensure that migrant workers are treated fairly
(WHO 2006). � Recruitment and retention schemes are
of importance on both sides to move towards self-suffi-
ciency and avoid the loss of professionals for the health
sector.
There are examples of bilateral agreements to regu-
late the issuance and duration of work permissions,
e.g. between South Africa and the United Kingdom.
The Philippines encourage citizens who work abroad to
send remittances through official channels and support
the return of migrant workers by offering them scholar-
ships and loans at preferential conditions (WHO 2006).

A number of guidelines, tools and codes of practice
have also emerged. However, such measures need to be
evaluated to strengthen the foundation for future policy
making and migration management (Chen et al. 2004;
Stilwell et al. 2004).

Balancing Values:
Ethics in Global Workforce Planning

The United Nations’ � millennium development goals
are aiming to reduce worldwide childhood mortality
by two thirds, and maternal mortality by three quar-
ters until the year 2015. In the fight against HIV/AIDS,
Malaria and other major diseases, unfavorable trends
in incidence are to be reversed. These goals can only
be achieved with a massive investment in the health
workforce, particularly in countries most affected by
these health problems. It seems to lie at hand to propose
restrictions to the migration of health personnel. How-
ever, it is not only considered a breach of human rights
to obstruct the movement of people, but it is basically
impossible to stop migration from taking place (Chen
et al. 2004). Even more, it is desirable to increase the
number of highly qualified professionals from Southern
countries who are working for international organiza-
tions and assume leadership in health. Thus ways have
to be found – including both financial and non-finan-
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cial incentives – to positively motivate health workers
to remain where they are needed most, or to return
after having gained experiences elsewhere (Stilwell et
al. 2004).

Cross-References

� Burden of Disease
� Millennium Development Goals
� OECD
� Recruitment and Retention Schemes
� Trade Agreements
� Workforce Planning
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Definition

Internal migration is the process of moving within
a state. As with international migration, internal migra-
tion includes economic migrants as well as migration of
uprooted people or displaced persons (IOM 2005).

Basic Characteristics

The number of internal migrants is assumed to be even
higher than that of international migrants (� migration
health). Still, internal migration receives little attention
from the international community. Internal migration is
often voluntary or economically based, but it can also
be involuntary due to environmental degradation, devel-
opmental projects such as dam-building and conflict or
unrest (UNFPA/IMP 2004). Some driving forces and
associated consequences for health are described below.

Urbanization

Movements from rural to urban areas can have dramatic
impacts on all aspects of life. The world’s urban pop-
ulation has increased from one billion in 1960 to two
billion in 1985. By 2003, almost half of the world’s
population was living in urban areas. There were 46
cities with 5 million inhabitants or more, among them
20 mega-cities with populations of 10 million or more.
Thirty-three of the cities were in less developed coun-
tries. � Urbanization is expected to continue in coming
years. By 2007, the urban population is expected to be
greater than the rural population for the first time ever
(UN 2004).
The rapid growth of cities due to migration or nat-
ural population increase has outpaced governments’
capabilities to provide basic services and economic
opportunities to the expanding urban populations. Often
migrants have to settle in shanty towns and slums where
they are experiencing extreme poverty as well as lack
of access to decent housing, sanitation, health-care and
education (UNCHS 2003; UNFPA/IMP 2004).

Environment and Migration

In the past, attention was focused on persons displaced
by conflict. However, an increasingly important cause
of internal migration is � environmental degradation
resulting from natural disasters, the effects of war or
of over-exploitation. According to the World Bank, an
estimated 25 million people were displaced by envi-

http://www.iom.int/jahia/Jahia/cache/bypass/pid/8?entryId=932,
http://www.iom.int/jahia/Jahia/cache/bypass/pid/8?entryId=932,
http://www.unfpa.org/upload/lib_pub_file/650_filename_sowp06_en.pdf
http://www.unfpa.org/upload/lib_pub_file/650_filename_sowp06_en.pdf
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ronmental degradation in 1998 (UNFPA 2001). Future
research should also focus on other forms of displace-
ment. Issues relating to land degradation and unsus-
tainable agricultural practices are of particular impor-
tance. According to the United Nations Environment
Programme (UNEP), over 300 million hectares of land
have been degraded in Latin America and the Caribbean
region. The main reasons are erosion caused by non-
sustainable land use, nutrient depletion, chemical pol-
lution, overgrazing and deforestation (UNEP 2002). As
a consequence, rural populations will be unable to make
a living off the land, which in turn prompts migration to
the cities (UNFPA/IMP 2004).

Development-Induced Migration

Development projects such as the building of dams,
roads, power lines, mines, pipelines and other infras-
tructure projects can force people to move off their land,
thus leading to population redistribution. Between 1987
and 1997, an estimated 80 to 90 million persons world-
wide are supposed to have been displaced due to infras-
tructure programs for the construction of dams, and for
urban and transport development (Cernea 1997). As
a consequence of some development projects, access
to arable land is reduced, forcing people to migrate
to cities. Government resettlement policies have not
always been successful, even when they attempted to
resettle populations close to their former homes so they
could continue their traditional farming practices.

Conflict-Induced Migration

Migration induced by war and other conflicts is uncon-
trolled: when settlements are destroyed or have to be
abandoned, urban pressure increases. Persons forced
to leave their homes due to violence, internally or
internationally, are particularly vulnerable (� refugees
and internally displaced people). They lose traditional
forms of living, rarely have access to economic oppor-
tunities or to basic services and tend to live in condi-
tions of physical insecurity. Women, children and the
elderly constitute the majority of the world’s internal-
ly displaced people (IDPs). Women and girls are at risk
of becoming victims of sexual violence and displaced
children have been recruited as child soldiers (UNHCR
1994; Taipale et al. 2002; UNFPA/IMP 2004; OHCHR
2006).

The � displacement of populations in conflict situations
often means that health personnel are also displaced. As
a consequence, health services are disrupted and vital
access to care interrupted. Hence previously controlled
diseases may re-emerge as epidemics, as the following
examples demonstrate. During the 1980–1992 war in
Mozambique, out of a population of roughly 16 mil-
lion people, 3–6 million were internally displaced and
about 1.5 million became refugees in neighboring coun-
tries. The number of children who were abandoned,
orphaned or separated from their parents was estimat-
ed at about 250,000. Thirty to fifty percent of 1000
health posts and 200 health centres existing in the ear-
ly 1980s were destroyed or forced to close. There were
high rates of childhood malnutrition and epidemics of
diseases such as cholera and measles. In Angola, try-
panosomiasis, which had decreased from 2500 to 3 cas-
es between 1949 and 1974, re-emerged during the con-
flict, with one in three Angolans being at risk (Taipale
et al. 2002).
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Mild Course of Black Death

� Abortive Plague

Mild Course of Plague

� Abortive Plague

Milieu

� Environment

Millennium Development Goals

Definition

All 191 United Nations Members States made a com-
mitment to the MDGs in 2000, with an aim to achieve
them by 2015. The Millennium Development Goals
are intended to promote human development in order
to improve living conditions and address key global
imbalances in poverty, hunger and disease. They are:
1. Eradicate extreme poverty and hunger.
2. Achieve universal primary education.
3. Promote gender equality and empower women.
4. Reduce child mortality. Improve maternal health.
5. Combat HIV and AIDS, malaria and other diseases.
6. Ensure environmental sustainability.
7. Develop a global partnership for development.
The Millennium Development Goals (MDGs) address
major issues in worldwide human development, setting
up measurable and time-bound targets. They have been
agreed upon at the United Nations Millennium Sum-
mit in 2000. The eight MDGs cover the reduction of

extreme poverty and hunger, universal primary educa-
tion, equality between women and men, reduction of
childhood mortality and maternal mortality, reversing
trends in major diseases, environmental sustainability,
and the establishment of a global partnership for devel-
opment. Achievements in these areas are meant to be
monitored through country-level and global reports and
statistics.

Minimum Principle

Synonyms

Efficiency postulate; Economic principle

Definition

The minimum principle states that a given result must
be obtained with the minimum possible expenditure of
resources. For this reason it is also known as the eco-
nomic principle. In accordance with the minimum prin-
ciple, the goal to be achieved (which, in dentistry, is the
desired treatment outcome or medical outcome) is spec-
ified and the resources used for its achievement are to be
kept to a minimum. Under the maximum principle, on
the other hand, a fixed volume of resources is provided
and the aim is to obtain the best possible – i. e. the max-
imum – outcome from them. Both principles are forms
of the economic efficiency postulate, which embodies
an ideal in the sphere of welfare economics. Departures
from this ideal state are indicative of uneconomic func-
tioning and wastage of resources.

Minority-Status Effect

Definition

The minority status (concerning race, gender, religion,
sexual orientation, etc.) exerts an influence independent
of economic, social, and demographic disparities. This
fact is described by minority-status effect.

Miscarriage

� Abortion

http://www.unfpa.org/swp/2001/english/ch03.html
http://www.unfpa.org/swp/2001/english/ch03.html
http://www.unfpa.org
http://www.unhcr.org
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Missing Data

Synonyms

Missing values

Definition

Missing data occurs when data are planned but are not
present in the database for a variety of reasons, such
as the death of a patient or experimental animal, reset-
tlement of the patient, non-response on a question in
a survey, and an erasing or losing of the data. When
a large proportion of � data of some � variable or
some case is missing, it greatly complicates the statis-
tical analysis. According to the � probability model of
occurrence, missing values can be missing complete-
ly at random, missing at random, and non–ignorable
missing data (� data preparation). Several methods for
treatment of missing data have been developed, such as
mean substitution (� data preparation) and casewise or
pairwise deletion. In casewise (listwise) deletion, cases
will be excluded from analysis if they contain any miss-
ing data for any variables planned for the entire set of
statistical procedures. In pairwise deletion, cases will be
excluded from analysis if they are missing data for any
variables chosen for the one particular statistical proce-
dure.

Missing Values

� Missing Data

Mitigation Strategies
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Poland

2 Potsdam Institute for Climate Impact Research,
Potsdam, Germany

zkundze@man.poznan.pl, zbyszek@pik-potsdam.de

Synonyms

Risk reduction strategies

Definition

Disaster mitigation is a complex of activities taken in
advance of a hazardous event, which aim at prevent-
ing disasters from occurring (i. e. preventing hazards
from developing into disasters), or reducing the adverse
effects of disasters on society and the environment.

Basic Characteristics

Mitigation, focusing on long-term measures for reduc-
ing or eliminating risk, is the most cost-efficient method
for reducing the impact of hazards (� hazards, natural;
� hazards, technological). Disaster mitigation can be
achieved by reducing the hazard or the vulnerability of
communities to the hazard, or by changing the environ-
ment in which hazards and communities interact.
A precursor activity to disaster mitigation is the identi-
fication and evaluation of risk of disasters (e. g. floods,
landslides, earthquakes) that pose a risk to the popula-
tion in an area of interest. The higher the risk (under-
stood as a product of probability and impact of adverse
events), the more urgent the undertaking of mitigation
and preparedness efforts addressed to hazard-specific
vulnerabilities. If vulnerability is low (e. g. no one is
living in the area, like a desert), there is no risk (e. g. an
earthquake occurring in a desert).
A rigorous and systematic � risk management process
helps communities to identify the most cost-effective
disaster mitigation strategy – a combination of mea-
sures for the range of risks that they face. The plan
of action for disaster mitigation reflects priorities deter-
mined by the community and stakeholders.
In some countries, a national framework for mitiga-
tion exists for the whole country, with the goals of
improving the disaster mitigation system and reducing
adverse personal, social, economic, and environmen-
tal impacts of disasters. The process of building the
disaster mitigation strategy may include establishing
rules of land-use planning (zoning), accounting for haz-
ards in building codes, development of emergency pre-
paredness systems, preparing and disseminating guide-
lines for natural hazards, and awareness building. Also
important are cost-effect considerations, i. e. examining
the costs of natural disasters and the benefits of disaster
mitigation.
If the occurrence of natural disasters is spatially restrict-
ed (e. g. in flood-prone areas), three mitigation strate-
gies are feasible: protect, accommodate, or retreat. Pro-
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tection may be attempted as far as feasible in the
cost-benefit sense. It may not be financially feasible to
offer very expensive protection to a small community
with low damage potential. Accommodating disasters
means living with disasters rather than hopelessly try-
ing to avoid them at very high cost. Finally, retreat can
be interpreted as a permanent relocation of inhabitants
of unsafe areas.
Important discussion of flood protection strategies dates
back to the mid-19th century in the USA, when the
Congress decided to embank the Mississippi river in
a single channel isolated from its floodplain. This deci-
sion has largely influenced flood protection policy in
the USA and elsewhere, leading to transformation of
rivers and reduction of wetlands. In 1936, the US feder-
al government assumed primary responsibility for flood
damage reduction across the nation and over the next
decades embarked on a multi-billion dollar program
of structural defenses. Yet, despite dedicated long-term
effort and high investments, the flood risk has not been
eradicated, and never will be.
The process of building a flood preparedness system
may include some, or all, of the following components:
• Flood risk assessment and mapping, conveying

a valuable spatial message
• Rigorous implementation of zoning – land use man-

agement to limit the use of floodplains for the site of
vulnerable elements (including human settlements,
industrial infrastructure, etc.)

• Relocation of riparian inhabitants and structures out
of the floodplain

• Raising flood awareness of the floodplain communi-
ties, and creating a flood preparedness culture

• Building an effective and reliable flood forecasting
and warning system, and preparing plans for reaction
to warning (e. g. evacuation, see below)

• Development of preparedness system for the case
when the existing protection measures are not able to
restrain the flood waters – flood evacuation prepared-
ness includes identifying shelters and rescue equip-
ment, and making emergency plans with clear divi-
sion of competencies and responsibilities of agencies

• Engineering of structures in the floodplain to with-
stand flood forces (dikes, flood walls with opening
barriers, dams, storm water drainage systems)

• Adaptation of building codes to flood hazard, e. g.,
building designs with elevated floor levels, use
of flood-resistant building materials (water resis-

tant materials, waterproof seals, strong foundations),
placement of storage and sleeping areas high off the
ground, and building houses on poles (like in south-
ern Asia)

• Development of system of flood insurance
• Watershed management – storing as much water

as possible (according to the “catch water where it
falls” principle).

The mitigative measures listed above fall into cate-
gories of structural or non-structural means. The for-
mer are technological solutions, like flood dikes, dams,
flood control reservoirs, and relief channels. The lat-
ter include legislation, insurance, and land-use planning
(e. g. the designation of areas with low damage poten-
tial like parks or playgrounds to be used as flood zones).
Mitigation of (preparedness system for) other natu-
ral disasters include essentially similar types of com-
ponents as in the flood preparedness example above,
aimed at weakening the load and strengthening the sys-
tem resistance.
In an earthquake preparedness system, it is necessary
to improve the resistance of the system by seismic zon-
ing. Land-use management should reduce development
in geological areas known to amplify ground vibrations
e. g. alluvial soils, reclaimed land. Upgrading structural
design is needed, which can be achieved by engineer-
ing of structures to withstand vibration forces; com-
pliance with seismic building codes; enforcement of
generally higher standards of construction; adequate-
ly high design standards for important buildings; and
strengthening of existing buildings (retrofitting) and
items inside the building (securing of furniture, fridges,
etc. to the walls). Earthquake forecasting is possible,
albeit for an extremely short advance time, and it there-
fore makes sense to install automatic systems reacting
to a forecast in a fraction of a second, by triggering
power switches off (hence averting fires).
In a gale-wind preparedness system, land-use manage-
ment can improve protection from wind, e. g. by plant-
ing of windbreaks. System resistance can be consider-
ably improved by engineering structures to withstand
wind forces; siting buildings on the leeward side of
hillsides; adapting the wind-load parameter in build-
ing codes; good quality construction of wind-resis-
tant buildings; adequately securing elements that could
be blown away or cause damage; and trimming tree
branches and cleaning gutters. It is necessary to devel-
op severe-weather forecasting and warning systems, to
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raise community risk awareness, and to provide safety
shelters and evacuation plans.
A system for wild fire mitigation includes measures to
constrain the wild fire (planting of fire-resistant vegeta-
tion and wild fire breaks) and to improve the system
resistance. The latter category includes zoning (land
use management to limit development in high wild
fire risk areas); appropriate siting of structures (away
from the top of slopes/ridges); building codes for fire
hazards; using fire resistant building materials; remov-
ing wild fire ‘fuel’ (rubbish, branches, leaf litter) from
around houses and gutters; and storing flammable mate-
rials (fuel, wood, paint) securely. Development of fire
weather warning systems and improvement of commu-
nity awareness of wild-fire risk is also necessary. A fire
evacuation plan should be in place and sufficient water
supply, hoses, and protective clothing should be avail-
able.
The raising of awareness leads to improved knowledge
and the chance of avoiding risks. This includes avoiding
buying property that is exposed to hazards (in a subsi-
dence, flood plain, or landslide risk area). Many home-
owners may not be aware that their home is located in
a risk area until hazard strikes, and real-estate agents do
not provide such information. Even if flood risk maps
are commissioned by authorities, sometimes they are
not disseminated, as the ruling powers want to avoid the
likely disruptive consequences for the property market.
It is worth noting that the EU Floods Directive requests
that information on flood risk be openly available to the
public.
Natural and man-made disasters (� hazards, natural;
� hazards, technological) can be considered in the
sustainability context. On the one hand, they destroy
human heritage and jeopardize � sustainable develop-
ment (the definition of sustainable development refers
to “non-decreasing quality of life”). On the other
hand, following the most common interpretation of sus-
tainable development, disaster protection policies that
could be considered inappropriate options of defense by
future generations should be avoided. This is how sev-
eral large structural flood defenses are often regarded.
Changes leading to aggravating flood risk are perceived
as negative. In some locations, people regret that lev-
ees (which do not guarantee perfect protection) have
been built and low-lying areas developed. Now, the
issue of river renaturalization may come about. Struc-
tural mitigation (e. g. large dams) may have adverse

environmental impacts. Some large reservoirs, whose
construction required breaking the continuity of the riv-
er, inundation of large areas, and/or displacement of
a high number of people, do not match the principles of
sustainable development. When considering past devel-
opments, there were often one-sided arguments sup-
porting a decision on a flood protection strategy, with
important aspects ignored. However, this was due to
lack of knowledge and understanding and the fact that
value judgments have changed with time.

Cross-References

� Hazards, Natural
� Hazards, Technological
� Sustainable Development
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Mitosis

Synonyms

Mitotic cell division

Definition

Mitosis is a process of nuclear division accompanying
cell division that produces two separate nuclei for two
new daughter cells that carry the same diploid com-
plement of chromosomes as the parent cell’s diploid
chromosomal complement. Mitosis is most common
in somatic (non-reproductive) cells, and is the fourth
phase of the cell cycle: G1, S, G2, and M. After
G1, S, and G2 phases of the cell cycle (collectively
called interphase), mitosis begins by the cell’s entry
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into the first of four phases: 1) prophase, 2) metaphase,
3) anaphase and 4) telophase. Whereas in interphase,
chromosomes are unwound and are long filaments of
DNA spread throughout the nucleus, prophase begins
with the condensation of each chromosomes into
a tightly bound bar-like structure. As the DNA has been
replicated in the S phase, the two identical copies of
the chromosome, called chromatids, are bound togeth-
er tightly at a knot shaped structure near the center of
the chromosome, called the centromere, so that each
bar-like structure appears X-shaped. In late prophase,
the nuclear envelope disintegrates. During metaphase,
the mitotic spindle forms, which is a structure with two
poles centered at the site of the new nuclei of the daugh-
ter cells. Spindle fibers consisting of long microtubules
attach to the centromere of each chromosome. While
attached to these fibers, the chromosomes align along
the equidistant plane perpendicular to the two poles,
called the metaphase plate. In the next phase, anaphase,
the microtubules attached to the centromeres pull one
chromatid each out of each chromosome to their respec-
tive poles; this ensures a diploid complement for the
new nuclei of each newly arising cell. In the final phase,
telophase, a nuclear envelope forms around the collec-
tion of chromatids, which unwind from their bar-like
bodies into the elongated strands present during inter-
phase.

Mitotic Cell Division

� Mitosis

Model Building

Definition

Because health care systems involve the coordination of
interacting resources and human activities, it is natural
that they generate a range of organizational problems
that are ripe for tackling with the scientific approaches
of simulation modeling. It was found that even proper
attention to such technical matters did not always pre-
vent worthwhile models being ignored by those they
were intended to assist. Concern has therefore turned
to the aim of creating simulation models that are both
technically accurate and actually used as decision aids.
One possibility to assist in reaching this goal is direct

client involvement in the building of and experimenta-
tion with the model. Effective model building requires
strong systems analysis skills. The health systems engi-
neer must also be able to initiate resolutions to strategic
problems using knowledge of how organizational deci-
sions are made.

Modelling
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Synonyms

Economic modeling; Simulation; Microsimulation

Definition

A model is a simplified analytic representation of a real
situation. Health economic modeling involves the simu-
lation of events across populations and over time, where
a mathematical framework permits the integration of
facts and values for which real data are not available.

Basic Characteristics

Modeling is an analytic technique used to describe
complete health care scenarios or components where
no real data are available or where there is some doubt
regarding the validity of the data. Health economic
modeling is also applied in analyses where only part of
the data are generated and not all data for a full analysis
are available.
The underlying purpose of health economic modeling is
to structure the available evidence on clinical processes
and the related clinical and economic outcomes in order
to support decisions about clinical treatment strategies
and allocation of resources in health care. Therefore,
economic models are very often developed for health
care decision-making purposes (Weinstein et al. 1980).
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Models are used in situations of � uncertainty, where
assumptions have to be made. The results are not sub-
ject to confirmatory testing, but are estimated in the
best possible way. Assumptions might be necessary
for unit costs, quantitative parameters such as incident
case or prevalence rates, treatment efficacy or effec-
tiveness such as survival rates and health state utilities,
and structural issues like causal relationships between
variables used (� cost effectiveness) (Drummond et al.
2005; Hunink et al. 2005; CADTH 2006).
Hence, models apply evidence on cost and conse-
quences from many different sources. As it is not usu-
ally possible to base the complete calculation on pri-
mary data collected individually from the target popu-
lation included, models are based on data from clinical
trials, observational studies, insurance databases, case
registries, and public health statistics. Usually, the pri-
mary data of randomized controlled trials or epidemi-
ological analyses are combined with data from a num-
ber of different additional data sources such as admin-
istrative data from sickness funds (� claim’s data anal-
ysis), routine data sets from official statistics, and reim-
bursement catalogs such as DRGs or fee-for-service
schemes.
Health economic models could be applied for several
purposes:
• Simplifying complex situations
• Outlining the progression of a chronic disease
• Extrapolating available efficacy data over a longer

time frame
• Estimating the benefits of a technology that was ana-

lyzed under controlled conditions in patients receiv-
ing this treatment under real life conditions

Modelling, Figure 1 Example Decision
Tree

• Amending missing elements of trial information by
model components

Models may be used in their simple form as a decision-
tree analysis, which is particularly appropriate in acute
event situations. However, when multiple alternatives
arise and changes occur over time, this technology has
to be amended – or alternative approaches have to be
used. In this context, Markov Models are frequently
applied for evaluating health care technologies (Wein-
stein et al. 2003; Gold et al. 1996; Bootman et al. 1996).
In decision analysis, a so-called decision-tree is gener-
ated, which helps to disaggregate a complex problem
into smaller problems and elements for better under-
standing. A decision tree is a graphical structure in
which decision and event nodes are used to represent
different kinds of events, including decisions and uncer-
tainties. Building the model comprises the following
major steps:
1. The alternatives that are the subjects for decisions

have to be clearly stated.
2. The consequences induced by the initial decision

have to be identified and described, including all
potential pathways that might occur. This step
should also involve a decision on the time frame of
the analysis.

3. Probabilities have to be attached to all conse-
quences.

4. The target outcome parameter has to be identified.
5. The cost and outcomes alongside the different con-

sequences have to be calculated.
6. Finally, a decision can be taken considering the

underlying uncertainties reflected in a sensitivity
analysis.
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Modelling, Figure 2 Example Markov Model

The example provided outlines a simple decision situ-
ation: treatment A is an innovative treatment approach,
which is more successful at higher costs. However, if
the treatment option is failing, a second treatment is
needed, which generates additional costs. Treatment
B is the conventional treatment, with lower cost when
comparing success and failure directly. By multiplying
the probabilities with the costs and summing up the
accrued cost for each decision alternative, a decision
based on costs could finally be taken. Accordingly, this
approach could be applied when identifying the poten-
tial benefits of alternative treatment approaches. Here,
there is a hypothetical effect of two, e. g. life-year-
gained (LYG), achieved with success and none with
failure. Hence, treatment A generates a higher benefit
compared with treatment B, which is the less costly
alternative. The additional effect of treatment A could
be obtained at an incremental cost of e 120, which
results in an � incremental cost/effectiveness ratio of
e 600.
Markov models are more appropriate in modeling
repeated events over time or progression of a disease
where disease states could be experienced at more than
one time. In a Markov model, the disease is represented
as a restricted set of states (e. g. perfect health, impaired
health, and death). Subjects move between the differ-
ent states over time; these discrete time periods are so-
called “Markov cycles”. The chance of moving between
states is calculated via transition probabilities.

The example provided outlines the treatment setting
for patients after a coronary vascularization had been
performed. The following states might arise in the
example: revascularization with essential post-proce-
dure activities in a follow-up cycle, a non-fatal myocar-
dial infarction (MI) with a changed disease state after
MI, and death. A transition from one state to another
takes place with a certain probability after a pre-defined
cycle length. By attaching estimates of resource use and
health outcomes to the different states and transitions
for an appropriate number of cycles, mid- to long-term
costs and outcomes for patient cohorts could be gener-
ated.
One criticism of this modeling method, however, is
that Markov models always assume constant transition
probabilities between individual disease states over the
course of time (Markovanian assumption) (Briggs et al.
1998). In reality, this probability is of course also influ-
enced by specific corresponding factors. For example,
the length of time spent by a patient in a particular dis-
ease state has an effect on the probability of transition
to another state. It might be possible to account for this
limitation by applying the so-called Markov processes,
in which variable transition probabilities are inferred.
This in turn requires substantial additional information
that might not always be available.
Health economic models face different concerns and
limitations. As they are based on assumptions, they are
subject to bias. Extrapolation might become difficult for
the time exceeding the follow-up period of randomized
clinical trials or epidemiological studies. Taking these
aspects of � uncertainty into consideration, such mod-
els do not usually aim to achieve statistical confirmation
of hypotheses made; they aim to describe the amount
of uncertainty of different aspects of the model e. g.
using � sensitivity analyses. To deal with the uncer-
tainty in the assumptions and the data used, techniques
from Bayesian statistics and � discrete-event simula-
tions are implemented.
In addition, models are often perceived as “black box-
es” when complicated mathematical models are calcu-
lated and validation is not performed. In order to solve
these issues, models should be evaluated and carefully
tested for computation errors in order to obtain opti-
mal internal validity; results should be reviewed and it
should be ensured that they are consistent with available
data (face validity). If different models are available for
the same problem, a cross-validation should be under-



M

Models of Finance 961

taken, covering the discussion of differences in struc-
ture and underlying data.
All modeling activities have to include different levels
of � sensitivity analysis. At least a one-way sensitivity
analysis should be performed, with a univariate varia-
tion of one variable at a time. The range of variation is
a crucial issue and plausible ranges should be taken into
account. Multivariate sensitivity analysis is considered
the current state of the art, particularly for C/E ratios, as
uncertainty pertains on both sides of the equation. This
might be done with worst- or best-case scenarios. Oth-
er techniques in this context are bootstrapped estimates
(� bootstrapping) and � Monte Carlo simulation.
In health care settings, illustration of the course of dis-
eases and patient pathways might sometimes be too
complex to be modeled completely. This is due to the
fact that, in addition to the wide range of different treat-
ment strategies, the patient might also make different
choices and flow differently through the system. Hence,
a key step in modeling is to define the boundaries of
the system to be modeled. A trade-off has to be made
between including all environmental factors affecting
the system and selecting only a few or no impacting
factors at all. These decisions have to be guided by both
availability of data or hypotheses and the feasibility of
handling complexity.
Nevertheless, health economic models currently pro-
vide the best estimates relevant to decision-makers, par-
ticularly when trying to understand the future impact of
newly implemented technologies (Buxton et al. 1998;
Hunink et al. 2005).

Cross-References

� Bootstrapping
� Claims Data Analysis
� Cost-Effectiveness
� Disability Adjusted Life Years (DALYs)
� Discrete Event Simulation (DES)
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� Medical Decision Analysis
� Monte Carlo Simulation
� Sensitivity Analysis
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� Health Behavior, Theories

Models of Finance

Synonyms

Health care funding

Definition

In a context of increasing international competition and
falling public revenues, the issue of health care funding
is central to health policy. The fundamental distinction
to be made is between systems financed from gener-
al taxation and contribution-funded systems. With con-
tribution-funded health benefits, the contributions are
a charge mainly on labor. In view of the falling trend
of the wage share, this form of funding is considered
to be relatively unsustainable, so that more funds from
taxation are called for to broaden the funding basis. As
a rule, actual funding models are composites of three
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sources – the state, employers and private households –
whose proportions vary from country to country. In all
systems a trend is now emerging for private households
to be required to shoulder an increasing proportion of
the funding burden by means of direct co-payments.

Moderators of Effect Size

� Effect Modifiers

Modes of Inheritance

� Mendelian Modes of Inheritance

Mode of Transmission

Definition

Transmission of an agent is its spread from a reservoir
or source to a new host by one or more possible routes
(direct or indirect). Direct transmission is the imme-
diate transfer of an infectious agent from an infected
host to a receptive portal of entry through which human
or animal infection may take place. This may be by
direct contact (such as touching, kissing, or sexual inter-
course) or by direct spread of droplets by sneezing or
coughing. Indirect transmission may be vehicle-borne,
vector-borne, or air-borne.

Moisture

� Humidity

Molar

Definition

Molars are teeth in the back of the mouth used for
mastication. Adult humans have 12 molars, three on
both ends of the dental arch per jaw. The rearmost
(third) molar in each group is called a wisdom tooth.
Beside molars permanent dentition contains incisor
teeth, canine teeth and � premolars.

Molds

Definition

To grow, molds need oxygen, that means, they are aer-
obic. For their metabolism they depend on organic sub-
stances. The main part of the mold grows inside the
foodstuff; the visible components, the hyphs, serve to
reproduce and spread the spores through the air or by
contact with objects. While the mold itself is not toxic
at all, many species can produce poisonous substances,
the mycotoxins. A moldy product should not be eaten,
unless the mold is harmless and belongs to the charac-
teristics of the product (like blue cheese).

Molecular Technologies
to Detect Genetic Variations

LUCIA STABER-THEUNE, KLAUS FUCHS

Medizinische Laboratorien Dr. Staber und Partner,
München, Germany
L.Staber-Theune@Staber-Partner.de

Definition

Molecular technologies are used to characterize, iso-
late, and manipulate the molecular components of cells
and organisms. Thus, molecular technologies are the
basic tools to study genetic information. Polymerase
chain reaction is the most basic molecular technology.
It is used to produce multiple identical copies of DNA
(� deoxyribonucleic acid) fragments. Other key tech-
nologies include gel electrophoresis, � allele-specific
hybridization, DNA sequencing, and DNA chip tech-
nology.

Basic Characteristics

Polymerase Chain Reaction

Determination of DNA variations can be performed by
polymerase chain reaction (PCR), a selective ampli-
fication of a well defined DNA sequence (target
sequence) up to billions of copies. Initially high-molec-
ular, genomic DNA (DNA template) is extracted from
a blood sample or oral mucosa by affinity chromato-
graphy. PCR requires the following basic components:
DNA template, sequence-specific and complementary
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oligo-nucleotides (sense and antisense primer), a mix
of four deoxynucleotides-triphosphate (dATP, dTTP,
dGTP and dCTP) and a thermally stable DNA poly-
merase (e. g. Taq DNA polymerase), which incorpo-
rates the nucleotides complementary to the target DNA.
A PCR buffer with Mg++ assures a suitable chem-
ical environment for the DNA polymerase. Primers
are short, artificial DNA strands (about 16–24 base
pair long nucleotides) which determine the beginning
and the end of the region to be amplified. A stan-
dard PCR reaction consists of 30–45 repetitive cycles
comprised by the following three steps: denaturation,
annealing and extension. PCR is carried out in a ther-
mal cycler, a special equipment providing rapid and
accurate changes in temperature required for each step
of the reaction. At 95°C double stranded DNA, which
includes the region of interest, is separated into its
single strands by reversible melting of the hydrogen
bonds that connect the two DNA strands (denatruation).
Decreasing temperature to 50–60°C permits binding of
the primers to the complementary, denaturated DNA or
already amplificated fragments (annealing). Finally at
a temperature of 72°C (temperature optimum of Taq-
DNA-polymerase) each primer acts as a starting point
for the replication by the DNA polymerase along the
DNA template to a new strand (extension). As a result
of duplication of the DNA region of interest, ideally
in every cycle, the DNA amount increases exponential.
However the real value is below the theoretical value
of billions of copies. This is due to the inefficiency of
PCR with increasing numbers of cycles. Complete reac-
tion time is about one to two hours. Advantages of this
easy and universal applicable method are robustness,
specificity and sensitivity. Slightest traces of DNA can
be detected and made available to diagnostic purpos-
es. This benefit also recovers the greatest disadvantage:
the risk of contamination. Thus it should be regarded
not to contaminate the DNA sample with external DNA
and therefore a control for contamination is arranged in
every assay.

RFLP and Gel Electrophoresis

There are several possibilities to analyze amplificated
DNA. The most common technical mode is Restriction
Fragment Length Polymorphism (RFLP). This tech-
nique may differentiate by analysis of patterns derived
from cleavage of DNA by digestion with a restric-

tion enzyme. Restriction enzymes are DNA cutting
enzymes. They are able to recognize and cut DNA only
at a particular sequence of nucleotides. As a result of
point mutations additional restriction sites can emerge
but then other restriction sites can be dropped out, by
what the length of the fragments produced will differ
from the wild type (normal sequence). By gel elec-
trophoresis the fragments are separated from each other.
After loading on a agarose gel the negatively charged
DNA migrates according to fragment size in the elec-
tric field towards the positive charged electrode. There-
by different DNA patterns will be generated. The frag-
ments are visualized by ethidiumbromide and UV-light.
Applications for RFLP are the detection of known SNPs
(� single nucleotide polymorphism) or mutations and
affirmation of newly identified mutations.

Allele-Specific Hybridization of Probes

Synonyms Hybridization fluorescent-based mutation
detection

5′nuclease Assay The application of probes specif-
ic to certain mutations allows beside detection also
an allelic differentiation. The hybridization with allele-
specific, fluorogenic probes is part of the routine diag-
nostics of SNPs or mutations. The TaqMan™ technolo-
gy or 5′nuclease assay exploits the 5′endonucloeolytic
activity of Taq polymerase to cleave an oligonucleotide
probe during PCR amplification thereby generating
a detectable signal. Therefore PCR is carried out with
two primers and two allele specific DNA probes. Each
probe is complimentary to one of the alleles of a SNP
(normal or wildtype and mutant) and each is labeled
with a different fluorophore. The probes are fluores-
cently labeled at their 5′ end and are non-extendable
at their 3′ end by chemical modification (quencher
molecule). During PCR the probe binds to the target
sequence downstream from one of the primers and is
displaced with cleavage by the 5′endonucleoytic activi-
ty of Taq polymerase during primer extension. Cleav-
age of the probe generates a signal, by dissociating
the 5′fluorophore from the quencher molecule with an
increase in fluorescence. The 5′endonucleolytic activ-
ity of the Taq polymerase is only enabled in presence
of complementarity between target sequence and probe.
The probe complementary to the wild type allele releas-
es the fluorescence signal only in presence of the wild
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type allele. In case of a heterozygous genotype the sig-
nal is decreased by half. In presence of a homozygous
mutant no signal is emitted. The probe complemen-
tary to the mutant allele acts analogous. This amenable
to automation assay offers the advantage of the allele
being distinguished during or immediately after ampli-
fication without opening the amplification tube or pro-
cessing the amplification product. This reduces time
and erratic results due to post-PCR contamination.

Melting Curve Analysis Another method to ana-
lyze SNP or known polymorphisms is the detection
by melting curve analysis using LightCycler™. There-
fore PCR is carried out with two primers and two
DNA probes representing either the wildtype- or the
mutation-sequence. The two outer primer ensure ampli-
fication, the two interior probes permit differentiation
of the alleles. The probes are labeled with two dif-
ferent fluorophore dyes: Probe 1 carries a fluorescein
at its 3′ end whereas probe 2 carries a different label
(LC Red 640 or LC Red 705) at its 5′ end. The under-
lying principle is the FRET (f luorescence resonance
energy transfer). When the two probes are brought into
close contact by hybridization to the target sequence,
FRET results between the two fluorophores. The first
dye (donor-fluorophore) is excited by the LightCycler’s
Diode and emits green fluorescent light, which excites
the LC Red dye (acceptor-fluorophore) attached to the
second hybridization probe that subsequently emits red
fluorescent light. The amount of measured fluorescence
is proportional to the increasing amount of DNA gen-
erated during the ongoing PCR process. At the end
of the PCR the samples are subsequently heated from
a low temperature (e. g. 40°C) in small steps by con-
tinuous measurement of fluorescence. As the temper-
ature increases, the probes are melting from its tar-
get, decreasing FRET. The melting temperature (Tm) of
a probe is not only dependent on GC-content and length
but also on the degree of homology to the target DNA-
strand. When the probe is perfectly matched to the tar-
get, the the Tm is higher than with a mismatch. So each
SNP can be distinguished by the characteristic Tmof
each allele. Multiplex PCR is possible by using differ-
ent fluorophores and/or different Tm’s on each SNP.

DNA Sequencing

The search and the detection of unknown mutations
requires elaborated methods. Gold standard is dideoxy

sequencing. The basic principle is sequencing DNA
after amplification by PCR. The technique utilizes
DNA polymerase, the four deoxynucleotide-triphos-
phates (dNTPs) and with different fluorescent dyes
labeled dideoxynucleotide-triphospates (ddNTPs) in
low concentrations. The ddNTPs compete with dNTP
for placement and terminate the DNA chain elongation
base specifically. As a result all theoretically possible
DNA fragments are generated. Electrophoresis is car-
ried out by loading all four reaction products into one
lane of a gel. After size-separation of the fragments by
electrophoresis the particular base can be differentiated
by laser light stimulation. The sequence is then deter-
mined by combinating the fragment sizes. The Editing
is performed digital and verified by skillful technicians.
In the meantime a higher automation rate is available
by capillary electrophoresis in narrow glass capillaries
filled with a viscous polymer. With this technique a mix
of samples by ‘lane tracking’ is practically excluded.

DNA Chip Technology

DNA micro arrays are miniaturized devices which pro-
vide a format for the simultaneous analysis of many
polymorphisms. For identification and systematiza-
tion of SNPs high density oligonucleotide arrays like
GeneChip™ are applicated. This array relies on the
hybridization of biotin-tagged fragments of SNP-con-
taining DNA to complementary DNA 25-mer oligonu-
cleotide probes chemically tiled on a silicon wafer in
an ordered array. Fragment selection by PCR is car-
ried out on the DNA sample of interest to label the
PCR products with biotin and to hybridize them then
to the array. Successful hybridizations are detected flu-
orescently using a streptavidin-phycoerythrin conjugat-
ed molecule and an antibody-mediated signal ampli-
fication technique. Each oligonucleotide in the high-
density array acts as an allele specific probe. To increase
specifity, mismatch (MM) control oligonucleotides are
used to recognize unspecific hybridization. These are
identical to their perfect match (PM) partners except for
a single base in a central position. Perfectly matched
sequences hybridize more efficiently to their corre-
sponding on the array and give stronger fluorescent sig-
nals over mismatched probe-target combinations. The
hybridization signals are quantified by high-resolution
fluorescent scanning and analyzed by computer soft-
ware. DNA alterations such as heterozygote base-pair
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polymorphisms or mutations, insertions and deletions
can be identified.

Cross-References

� Allele
� Deoxyribonucleic Acid (DNA)
� Single Nucleotide Polymorphism (SNP)
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Monition About Health Hazard

� Health Warning Systems

Monitoring

Definition

According to the Merriam Webster Online Dictionary,
monitoring means “to watch, observe, or check esp. for
a special purpose.”
As defined by Last in the famous Dictionary of Epi-
demiology, “monitoring is the intermittent performance
and analysis of routine measurements, aimed at detect-
ing changes in the environment or health status of popu-
lations”. It is distinct from surveillance, which is a con-
tinuous and ongoing process.

Monotheism

Definition

In the monotheistic view, there is only one god because
religion is essentially a relationship with one god who
is conceived as the only divine being.

Monte Carlo Simulation

Definition

Monte Carlo Simulation can be described as an
advanced form of � sensitivity analysis in health eco-
nomic � modeling, and is used to describe the uncer-
tainty and to evaluate the model repeatedly. The deter-
ministic analysis is repeated for a large number of
parameters in the model. The values of the parameters
are randomly drawn from realistic probability distri-
butions and then statistically analyzed. By this means,
a large number of artificial “individuals” are randomly
put into the model.

Monthly Chance of Pregnancy

� Fecundability

Moral

Definition

In order that a free society could exist in a friendly
manner, it requires standards of behavior that could be
accepted as a norm. The basis of those norms can be
found in earlier writings by interested groups of men
who sought to regulate the conduct of the individual.
Some of these rules have been readily adopted and oth-
ers taken as guidelines. A good Christian would put
them into everyday practice, all in good faith.

Moral Hazard

Definition

Moral hazard refers to disincentives that are created by
the existence of health insurance, and implies inefficient
overspending for medical care.
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Moral Hazard, ex ante

Definition

Ex ante moral hazard refers to the effect that being
insured has on behavior – e. g. by utilizing less preven-
tion.

Moral Hazard, ex post

Definition

Ex post moral hazard leads to an increase in demand
because the price of medical services covered by health
insurance is lower than it would be if the beneficia-
ries of health insurance paid for these medical services
themselves.

Morality

� Ethics and Religious Aspects

Morbidity

Synonyms

Disease incidence and prevalence

Definition

Morbidity refers to illness or injury. On an individual
level, it describes the state of being diseased or hav-
ing unhealthy complications from a medical treatment.
On a population level, morbidity measures the rate of
disease incidence and prevalence, i. e. how many new
cases of diseases occur in a population and the number
of people who suffer from a disease or injury.
In � epidemiology, the morbidity rate defines within
the framework of a given time period the number of
people who will probably suffer from that disease. The
� morbidity rate describes potential or expected rates
rather than actual rates.

Morbidity Rate

Synonyms

Percentage rate of ill people within a time period

Definition

The morbidity rate is the proportion of individuals who
become ill with a particular disease within a susceptible
population during a specified time period, e. g. a giv-
en year. It is usually expressed as a number of people
afflicted per 1,000, 10,000, or 100,000 people. It can
also refer to the percentage of people who have compli-
cations after a procedure or treatment.

Morbus Koch (Koch’s Disease)

Synonyms

Tuberculosis; Tbc; Mycobacterium tuberculosis com-
plex; Consumption; Phtisis (τ ισ ισ ); King’s evil; White
plague; Wasting disease; Scrofula; Pott’s disease

Cross-References

� Tuberculosis and Other Mycobacterioses

“Morning-After-Pill” (Colloquial)

� Emergency Contraception

Mortality

Synonyms

Frequency of death; Lethality

Definition

Mortality rate, a measure of the number of deaths in
some population.
Mortality rate is a measure of the number of deaths (in
general, or due to a specific cause) in some popula-
tion, scaled to the size of that population, per unit time.
Mortality rate is typically expressed in units of deaths
per 1000 individuals per year; thus, a mortality rate
of 10000.5 in a population of 100,000 would mean
1,000,500 deaths per year in the entire population. It is
distinct from � morbidity rate, which refers to the num-
ber of individuals who have contracted a disease during
a given time period (the � incidence rate) or the number
who currently have that disease (the � prevalence rate),
scaled to the size of the population.
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Mortality Rate

Synonyms

Death rate; Fatality rate

Definition

The mortality or mortality rate is the ratio of the total
number of deaths in an area to the population of that
area to the total population. It can refer to deaths in gen-
eral, or deaths due to a specific cause. The mortality is
typically expressed in number of deaths per 1000 indi-
viduals per year. However, there are a number of dif-
ferent types of mortality rates as, for example, the fetal
mortality rate, which expresses the ratio of fetal deaths
to the sum of the births in that year.
Mortality rates are an important measure of the level of
mortality within a � population. Mortality rates are usu-
ally age-specific rates of deaths during a time period.
The numerator is the total number of deaths to people
in an age group during that period. The denominator
is the total amount of exposure of people in that age
group to the risk of dying during that time-period. The
denominator is usually a measure of the person-years
lived during the period by people in that age group, and
is often estimated by the mid-year population size. Mor-
tality rates are used to produce estimates of survivorship
and of life expectancy in a population.

Cross-References

� Disease Frequency, Measures

Morula

� Pre-implantory Blastocysts

Most Economical Way of Achieving
a Task

� Efficiency

Motivation
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Synonyms

Willingness; Readiness; Needs

Definition

Motivation describes the situation of an organism in
human and social science as well as in ethology that
influences the direction, extent and kind of changing
patterns of human behavior and action.

Basics Characteristics

Different roles have been assigned to motivational fac-
tors in the causation of behavior. Some have defined
motivation as a non-specific energizing of all behav-
ior. Others define it as recruiting and directing behav-
ior, selecting which of many possible actions the organ-
ism will perform. According to Geen (1995), motiva-
tion refers to the initiation, direction, intensity and per-
sistence of human behavior.
In psychology, motivation has been defined as the sum
of separate � motives that arouse, sustain and regu-
late certain behavior in an individual. A motive is char-
acterized as behavior that is instigated by conscious
or unconscious emotion or is a creation of the per-
sonality with the purpose of reaching a specific goal
(Kehr 2004).
The word “motivation” is derived from the Latin term
“motivus”, which suggests the activating properties of
the processes involved in psychological motivation.
One is motivated, by various means, to satisfy a need.
For instance, if there is a need to influence other human
beings an individual will be motivated to behave in
a powerful and strong way towards others, or if there
is a need to have contacts an individual will be moti-
vated to socialize. The term motive is often used as
a synonym for “need.” Primary motives are based on
physiological processes, e. g. the need to avoid hunger
and coldness. Secondary motives are based on psycho-
logical processes, e. g. the need for achievement, or the
need to demonstrate power and strength, or the need to
secure contacts.
Motivation can also be classified as � intrinsic motiva-
tion and � extrinsic motivation. According to the theory
of learning, motivation depends on internal and exter-
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http://www.biology-online.org/dictionary/Number
http://www.biology-online.org/dictionary/Total
http://www.biology-online.org/dictionary/Population
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http://www.medterms.com/script/main/art.asp?ArticleKey=3420
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nal stimuli. Social conditions or characteristics of inor-
ganic/inanimate objects are considered external stim-
uli.
Theories that explain and define the character of moti-
vation have their roots in behavioral psychology. They
provide a way to examine and understand human
behavior in a variety of situations. Motivation theories
are divided according to theories of needs (need theo-
ry) and processes (process theory). A range of theories
schematize the development, in a formal way, the influ-
ence of the character of needs and the contents of these
needs on human behavior.
The hierarchy of needs was notably promoted and
defined by Abraham Maslow in his hierarchy of needs
theory. He identified a set of needs that he prioritized
into a hierarchy based on two conclusions:

• Human needs are either of an attraction/desire nature
or of an avoidance nature.

• Because humans are “wanting” beings, once a desire
is satisfied another desire will take its place.

The five levels of Maslow’s needs, listed from basic
(lowest, earliest) to most complex (highest, latest), are
the following:

• Physiological needs like food, drink, and sleep.
• Security/safety: people want to feel safe, secure, and

free from fear. They need stability, structure, and
order.

• Social: this is a need for friends, family, and inti-
macy – for social acceptance and affection from
one’s peers. There is a need for social networks (e. g.
� social network).

• Self esteem: people want the respect of others and
they want to be regarded as useful, competent, and
important. People also desire self-esteem and need
a good self image.

• Self-actualization: this highest motivation level
involves people striving to actualize their full poten-
tial, to become more of what they are capable of
being. They seek to attain self-fulfillment.

Some theories expand and modify the hierarchical theo-
ry of Maslow’s needs: Alderfer proposed the ERG the-
ory in which needs are divided into the categories of
existence, relatedness and growth. The following theo-
ries were developed by various experts in the field of
psychology:

• Motivation-hygiene theory developed by Frederick
Herzberg.

• Theory X and Y established by Douglas McGregor.
• Acquired needs theory developed by David McClel-

land (Petri 1996, McClelland 1985).
According to Maslow, the most basic needs must be
satisfied before successively higher needs can emerge.
Cognitive psychologists such as Albert Bandura have
suggested that individual mental processes, such as
beliefs, play an important role in motivation, through
the expectation of certain reinforcements for certain
behaviors (Bandura 1992). Further theories explain how
individuals select particular behaviors and how individ-
uals determine if these behaviors meet their needs (pro-
cess theories). Such theories are the Expectancy theory
developed by Victor Vroom, the Equity theory estab-
lished by J. Stacy Adams and the Rubikon model creat-
ed by Heinz Heckhausen (Heckhausen 1989).

Motivation in Health Promotion
and Disease Prevention

Motivation in relation to health promotion and dis-
ease prevention relates to the willingness of individuals
to participate in health promotion interventions and to
implement the recommendations for a healthy life style
or the coping with disease in daily life. The motivation
of individuals is essential if the suggestions of health
promotion campaigns are to be followed. Motivation to
participate in and implement health promotion issues
through health education generates individual health
behavior. Numerous concepts and models try to explain
how individuals are motivated to participation in health
promotion campaigns and interventions (for example
� the precede–proceed model, � health belief model,
(Rosenstock 1974) � social learning theory, � trans–
theoretical model, � theory of reasoned action, theory
of planned action (Conner and Norman 1998). These
theories and the theories of health behavior (� health
behavior theories) contribute answers to the question
of why people are motivated to change their behavior
on health related issues (Schwarzer 1996). These mod-
els on health behavior explain an individual’s readiness
to change un-healthful behaviors (Sanders 1982). The
basic premise is that behavior change is a process and
not an event, and that individuals are at varying levels
of motivation, or readiness, to change. This means that
people at different points in the process of change can
benefit from different programs for change, and the pro-
grams work best if matched to their stage of readiness.
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Furthermore, models of health promotion (� health pro-
motion models) try to explain behavior to help system-
atically plan, conduct and evaluate health promotion
interventions or programs and to motivate individuals in
participating health promotion. In modern public health
practice today, usually a mix of concepts from different
models is employed, and all major theories are exam-
ined for their applicability to a given intervention.

Cross-References

� Extrinsic Motivation
� Health Behavior, Theories
� Health Belief Model
� Health Promotion Models
� Intrinsic Motivation
� Motive
� Precede–Proceed Model
� Reasoned Action Theory
� Social Learning Theory
� Social Networks
� Transtheoretical Model
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Motive

Definition

Motives are congenital psychological dispositions that
enable an individual to perceive things and to sample,
through this perception, emotions, to act in a certain

manner and to have impulses for action. The psycholo-
gy of motivation differentiates various kinds of motives.

Motor Function Developmental Disorder

Definition

The main symptom of the specific developmental dis-
order of motor function is a serious impairment in the
development of coordination. General intellectual retar-
dation or other important neurological disorders are
excluded. In most cases, a careful clinical examination
shows marked neurodevelopmental immaturities such
as choreiform movements of unsupported limbs or mir-
ror movements and other associated motor features, as
well as signs of impaired fine and gross motor coordi-
nation.

Motor Neuron Diseases

Synonyms

Anterior horn cell disease; Familial motor neuron dis-
ease; Lateral sclerosis

Definition

Motor neuron diseases (MND) represent a group of
neurological diseases characterized by a progressive
deterioration of the motor neurons in the brain, brain-
stem, and spinal cord resulting in muscle weakness and
wasting. Usually, arms and legs are affected first, often
followed by shoulders and other muscles. In most cas-
es, the intellectual capacity remains unchanged. MND
usually develops in people over the age of 40, with
the highest incidence in the 50–70 years age group.
The clinical subtypes of MND are differentiated by the
major site of degeneration of the motor neurons. They
include amyotrophic lateral sclerosis (Lou Gehrig’s dis-
ease), progressive spinal muscular atrophy, progressive
bulbar palsy, and primary lateral sclerosis.

MOTT (Mycobacteria
Other than Tuberculosis)

Synonyms

Atypical mycobacteria; Mycobacterioses
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Definition

Mycobacteria of the MOTT-complex contain a great
number of species, for example Mycobacterium avium,
M. fortuitum, M. intracellulare, M. kansanii, M. mar-
inum or M. ulcerans (germ, which causes Buruli ulcus).
They can be found in nature (in water, in the soil or
in foodstuffs) as well as in installations (water pipes).
Mycobacterial infections are not transmitted from one
individual to another. In general, the pathogens are tak-
en up orally or small skin injuries act as portals of
entry. Mycobacteriosis can lead to a positive tuberculin
skin test result. The detection of mycobacteria does not
necessarily indicate the presence of disease. A MOTT-
infection with therapeutic consequences – a mycobacte-
riosis – is present in cases of fistulae, when the germ is
isolated from tissue that should be sterile (lymph nodes,
bones), when mycobacteria are isolated in skin granu-
lomas or following the repeated isolation of the same
germ. Due to resistances it may be difficult to treat
mycobacterial infections.

Mountain Sickness

� Altitude Sickness

mRNA Translation

� Translation

Multi-Centric Study

Definition

A multi-centric study is a study that is conducted at
more than one research or medical center. The benefits
of such studies include a large number of subjects from
different geographic places and the ability to compare
results from all of them. The most common weakness
of randomized controlled clinical trials is that they are
very expensive. Because of the high costs, multi-centric
trials that utilize cooperation between many research
centers are becoming more common.

Multidisciplinary

Definition

The involvement of two or more disciplines or profes-
sions in the provision of integrated and coordinated ser-
vices including evaluation and assessment activities.

Multifactorial

Definition

Due to many causes with small effects.

Multifactorial Disease

Synonyms

Disease with multiple etiology

Definition

Multifactorial disease such as � work-related diseases,
for example hypertension, coronary heart disease,
chronic non-specific respiratory disease, low back syn-
drome, upper limb disorders, cancer, etc., are thought
to be caused by complex interactions between genet-
ic factors (polygenic basis) and various environmental
factors. The term multifactorial means that there are
many different influences acting together to cause the
appearance of the disease. These include effects from
a combination of genetic factors, none of which on its
own would be likely to cause the disease, and environ-
mental factors, which again would not cause the disease
by themselves. It is believed that a particular combina-
tion of genetic and environmental factors act together
in concert and trigger the development of multifactorial
disease.
Different environmental factors will influence the
development of different multifactorial diseases. Be-
sides environmental and workplace factors (chemi-
cal, physical, ergonomic, or psychosocial stressors),
non-occupational life-style factors (diet, weight, type
and amount of exercise, and smoking and drinking)
also place genetically susceptible individuals at risk of
developing multifactorial diseases.
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Cross-References

� Diseases with Multiple Etiology

Multilevel Statistical Analysis

Synonyms

Hierarchical linear modelling; Multilevel statistical
modelling

Definition

Multilevel statistical analysis comprises a broad spec-
trum of statistical techniques capable of statistical mod-
eling and analysis of hierarchically structured data. For
example, in population surveys, sample design typical-
ly mirrors the hierarchical population structure in terms
of geography and household membership; for repeat-
ed measures data, time can be considered as another
level that occurs within participants; for event history
data, time spent in various states or situations is impor-
tant; in studying mortality rates in a population, it is
often of great concern to try to understand the factors
associated with variations from area to area or com-
munity to community; in ecologic studies, a combi-
nation of direct observations of individuals (e. g. age
and sex) – individual level variables, and observations
of groups, organizations, or places (e. g. social organi-
zations and air pollution) – and ecologic variables is
usually present. Multilevel statistical analysis is usually
a more advanced form of simple linear regression and
multiple linear regression. Multilevel analysis allows
variance in outcome variables to be analyzed at multiple
hierarchical levels, whereas in simple linear and multi-
ple linear regression, all effects are modeled to occur
at a single level. Multilevel analysis has been extend-
ed to include multilevel structural equation modeling,
multilevel latent class modeling, and other more gener-
al models.

Multilevel Statistical Modelling

� Multilevel Statistical Analysis

Multilineage Potential

� Plasticity

Multimodality Hospice Approach

� Health Care Teams in Palliative Care

Multiple Comparisons

Definition

Multiple comparisons is a term concerned with the
interpretation of the multitude of hypothesis tests that
might be undertaken on one set of data. The major
sources of multiple comparisons are: multiple outcome
measures, multiple treatment groups, multiple items in
a questionnaire measuring an exposure variable, repeat-
ed measurements over time of a specific outcome mea-
sure and comparisons of outcome over subpopulations
of subjects. Statistical analysis will give rise to many
statistical tests with a high likelihood of finding many
statistically significant test results purely by chance.
The problem centers on the error rate that should be
controlled either by multivariate global tests, adjusted
marginal tests or by using summary measures.

Cross-References

� Fisher LSD

Multiple Linear Regression

� Multiple Regression

Multiple Regression

Synonyms

Multiple linear regression; Multivariate regression mo-
deling

Definition

Multiple regression is a multivariate regression method
for analyzing the relationships between several inde-
pendent or predictor variables and a dependent vari-
able. It is used to model relationships between vari-
ables (exactly the conditional expected value of depen-
dent variable given the values of independent vari-
ables) and determine the magnitude of those relation-
ships. The models can be used to make predictions. In
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general, multiple regression allows the general ques-
tion “what is the best predictor of . . . ” For example,
what are the best predictors of success in high-school?
Which personality variable best predicts social adjust-
ment? Which of the multiple social indicators best pre-
dicts whether a new immigrant group will adapt and be
absorbed into society or not, etc. Multiple linear regres-
sion assumes the best estimate of the response is a lin-
ear function of some parameters (though not necessari-
ly linear on the predictors). If the relationships between
the variables being analyzed are not linear in parame-
ters, a number of nonlinear regression techniques may
be used to obtain more accurate regression (for exam-
ple, a multi-layer � artificial neural network). If the
response variable is not continuous, specific regression
techniques are available, e. g., � logistic or Poisson
regression (� logistic regression analysis). A distinction
can also be made between parametric (requires choice
of the regression equation with one or a greater number
of unknown parameters) and non-parametric regression
methods (without specifying the form of the relation-
ship between variables a priori, e. g., � Cox’s propor-
tional hazards regression). Some authors prefer to use
the term multiple regression analysis exclusively in the
sense that it can also handle all analysis of variance
problems (but the reverse is not true).

Multiple Sclerosis

Definition

Multiple sclerosis (MS) is a disease of the central
nervous system characterized by numbness, weakness,
loss of muscle coordination, and problems with vision,
speech, and bladder control. It is an autoimmune dis-
ease meaning that the body’s immune system attacks
myelin, which is an important substance that serves
as a nerve insulator and helps in the transmission
of nerve signals. MS is progressive and often fluctu-
ates with exacerbations and remissions often occurring
over several decades. “Multiple” refers to the multi-
ple places affected in the central nervous system and
to the multiple relapses and remissions. Ultimately,
in most patients, permanent disability and sometimes
death occurs. The cause of MS is still rather unclear.
Possible factors include genetic susceptibility, environ-

mental factors, viruses, or a combination of these fac-
tors.

Multiple Sequence Alignment

Definition

For a group of related sequences, the determination
of relatedness by aligning identical or highly similar
amino acid or nucleotide residues at the same position.
This problem is usually performed with successive pair-
wise alignment.

Multipotency

Synonyms

Pluripotency

Definition

By definition, multipotency is the capacity of stem cells
to give rise to cells of the three embryonic germ layers.
Hence, any cell type derived from the embryoblast but
not from the trophoblast can be generated. Although the
term pluripotency is a synonym for multipotency, it is
generally used to point out a limited multilineage poten-
tial restricted to one or two embryonic cell lineages.
A general consensus whether adult stem cells can cross
lineage boundaries or not has not yet been found.

Multivariable Statistics

� Multivariate Statistics

Multivariate Data Analysis

� Multivariate Statistics

Multivariate Regression Modelling

� Multiple Regression
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Multivariate Statistical Analysis

� Multivariate Statistics

Multivariate Statistical Methods

� Multivariate Statistics

Multivariate Statistics

JELENA MARINKOVIĆ

Medical Statistics and Informatics, School of Medicine
and School of Public Health, University of Belgrade,
Belgrade, Serbia

Synonyms

Multivariable statistics; Multivariate statistical meth-
ods; Multivariate statistical analysis; Multivariate data
analysis; Classification and prediction statistical meth-
ods

Definition

Multivariate statistics refers to methods that examine
the simultaneous effect of multiple variables. Tradition-
al classification of multivariate statistical methods sug-
gested by Kendall is based on the concept of dependen-
cy between variables (Kendall 1957). If an interest cen-
ters on the association between two sets of variables,
where one set is the realization of a dependent vari-
able (or variables) and the other set is the realization
of a number of independent variables, then the appro-
priate class of techniques would be those designated as
dependence multivariate methods. If interest centers on
the mutual association across all variables with no dis-
tinction made between variable types, interdependence
multivariate methods are used (Dillon 1984).

Basic Characteristics

In the past 30 years, there has been an explosion of
work in the theory and methods of multivariate anal-
ysis. This is partly due to an enormous increase in
the use of these methods by biomedical, social, behav-
ioral, and other researchers who analyze the simulta-
neous relationships of more than two variables. Beside

that, mathematical tools (matrix algebra, vector geome-
try, probability distributions, and powerful types of ana-
lyzes for analyzing linear and nonlinear models such as
general linear models or generalized linear models) that
were needed as a theoretical basis for these methods
have emerged. Another explanation of this explosion
could be the easy access to computers and � statistical
packages that are capable of handling very sophisticat-
ed multivariate techniques; increasing statistical knowl-
edge by researchers; increased collaboration with statis-
ticians in different studies; and the growing concern of
journal editors that poorly designed and analyzed stud-
ies would be published in their journals (Dawson-Saun-
ders 1994).
Multivariate techniques differ from univariate and
bivariate analyzes in that they direct attention away
from the analysis of the mean and variance of a sin-
gle variable, or from the pairwise relationships between
two variables, and involve the analysis of covariances
or correlations that reflect the extent of relationship
between three or more variables, and analysis of dis-
tances which reflect similarity among variables. For
example, a public health researcher/worker attempt-
ing to understand the role health determinants play in
shaping the health status of a population might oper-
ationalize the concept of health determinants in terms
of at least eight variables, relating to personal behav-
ior and lifestyles, influences within communities which
can sustain or damage health, living and working con-
ditions, access to health services, and general socio-
economic, cultural, and environmental conditions. Sim-
ilarly, if a public health researcher/worker is concerned
with developing taxonomy for classifying individuals
of a certain population on the basis of their socioeco-
nomic position, information on education, social class,
occupation, income, housing characteristics, and wealth
may be collected, for example. Alternatively, a pub-
lic health researcher/worker might prefer to measure
socioeconomic status with as few variables as it is
possible, only infant mortality in developing countries,
for example.
Dependence multivariate methods usually seek to
explain or predict one or more dependent variable
(response, outcome variable(s)) based upon the set of
predictor variables (independent, covariate, explana-
tory variables). Thus, there are two uses of depen-
dence multivariate methods, prediction and descrip-
tion (explanation, classification). Interdependence mul-
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tivariate methods, on the other hand, are less predictive
in nature and attempt to provide insight into the under-
lying structure of the data by simplifying complexities,
primarily through data reduction and through devel-
oping taxonomies and systems of classification. Some
caution should be taken regarding the terminology con-
cerning “dependent” and “independent variables” that
is very common in statistical literature. This choice
of terminology is unfortunate in that independent vari-
ables do not have to be statistically independent of each
other. Indeed, these independent variables are usually
interrelated in a complex way. Another disadvantage of
this terminology is that a common connotation of the
words implies a causal model, an assumption not need-
ed for the multivariate methods described below (Afi-
fi 1984).
Proper use of all multivariate methods requires that
attention should also be paid to the type of measure-
ment collected (measured on a nominal, ordinal, inter-
val, or ratio scale) and the distributional form of the
data analyzed. For example, several multivariate meth-
ods (e. g. � multiple regression) require that the � level
of measurement be at the interval or ratio level, and that
the distribution of the variables be multivariate normal.
The classification of independent or dependent may
differ from analysis to analysis, but the classification
into Steven’s system should remain constant throughout
the analysis phase. Once these classifications are deter-
mined, it is possible to refer to Table 1 and decide what
analysis should be considered.

Dependence Multivariate Methods

These methods are generally classed as regression type
methods. This means that data can be partitioned into
a response variable (y) and a set of possible predictor
variables (x1, x2, . . . , xk). It is assumed that the value of
the response variable is some function of the indepen-
dent variables x, i. e. in a generalized format: y = f (x).
Beside this deterministic part, the model has a prob-
abilistic part – random error (ε). Together they form
a statistical regression model (usually based on � gener-
al or generalized linear models). This model (of depen-
dence) is in fact the mathematical record of how one or
several variables depend on other characteristics.
The basic steps used for dependence model building are
model selection, model fitting, and model validation.
In the model selection step, plots of the data, process

knowledge, and assumptions about the process are used
to determine the form of the model to be fitted to the
data. Then, using the selected model and information
about the data, an appropriate model-fitting method is
used to estimate the unknown parameters in the mod-
el and to evaluate how effectively the calculated model
fits the actual data for estimating the outcome variable.
Models that fit the sample data well may not be suc-
cessful predictors of response variables when applied
to new data. Model validation involves an assessment
of how the fitted regression model will perform in prac-
tice – that is, how successful it will be when applied
to new or future data. If the model validation identi-
fies problems with the current model, however, then
the modeling process is repeated using information
from the model validation step to select and/or fit an
improved model. The model, if properly fitted and val-
idated, can be used for prediction and/or classification.
Depending on the nature and the number of variables
in the model, there are a great number of multivari-
ate techniques that can be used to analyze dependence
structure. These are � multiple regression, � discrimi-
nant analysis, � logistic regression, � proportional haz-
ards regression (Cox regression), � loglinear analysis,
� canonical correlation analysis, multivariate analysis
of variance and covariance, path analysis, and structural
equation modeling.

Interdependence Multivariate Methods

These methods look at the relationships between vari-
ables, with the primary aim of dimension reduction.
Based on a typical data table that has n rows (e. g. units,
cases, or objects) and k columns (variables), reduction
can be seen as compression in one of two directions or
both directions at the same time. This is a basis for three
general categories of interdependence methods: geo-
metrical or projection methods (reduction of columns
leading to a small number of derived, new, variables
which relate to more abstract features), classification
methods (reduction of rows in order to group cases on
the basis of their similarity over a range of variables),
and hybrid methods, i. e. a combination of the previous
two (reduction of the table in two directions simultane-
ously). The choice of multivariate method also depends
on the nature of the data input.
The most frequently used interdependence methods
are: � principal component analysis, � factor analysis,
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Multivariate Statistics, Table 1 A Taxonomy of Multivariate Statistical Techniques under Steven’s Classification (Adapted from Afifi 1984)

Independent Variable(s)

Nominal or Ordinal Interval or Ratio

Dependent Variable(s) 1 Variable >1 Variable 1 Variable > 1 Variable

No dependent variables Refer to statistical tests Measures of association
Log-linear models
Chi-square test for
independence
Multidimensional scaling
Correspondence analysis

Refer to statistical tests Correlation analysis
Principal component
analysis
Factor analysis
Cluster analysis
Multidimensional scaling

Nominal or Ordinal

1 Variable Refer to statistical tests Log-linear models
Logistic regression
Classification tree CART
Mantel-Haenszel test
(1 variable with
confounding factors)

Refer to statistical tests Discriminant analysis
Logistic regression
Classification tree CART
K-th nearest neighbor KNN

>1 Variable Log-linear models Log-linear models Discriminant analysis
K-th nearest neighbor KNN

Discriminant analysis
K-th nearest neighbor KNN

Interval or Ratio

1 Variable Refer to statistical tests Analysis of variance
Multiple-classification
analysis
ANCOVA (1 variable with
confounding factors)

Refer to statistical tests Multiple regression
Nonlinear regression

1 Variable censored Refer to statistical tests Cox regression Refer to statistical tests Cox regression

>1 Variable Multivariate analysis of
variance
Analysis of variance on
principal components
Hotteling’s T-square
Profile analysis

Multivariate analysis of
variance – MANOVA
Multivariate analysis of
covariance – MANCOVA
(1 variable with
confounding factors)
Analysis of variance on
principal components
Canonical correlation
analysis

Canonical correlation
analysis

Canonical correlation
analysis
Multivariate multiple
regression
Path analysis
Structural equations
modeling

� cluster analysis, multidimensional scaling, and corre-
spondence analysis.

Extensions of Multivariate Statistics

� Meta-analysis is a way to combine the results of sev-
eral independent studies on a specific topic. It can be
viewed as an extension of multivariate analysis because
of the idea of summarizing evidences (variables), keep-
ing in mind that units of measurement are studies. More
on this topic can be found in a separate essay – Meta
Analysis.

Longitudinal studies are studies in which individu-
als are measured repeatedly through time, allowing
the direct study of change. The sequential nature of
the measures implies that certain types of correlation
structures are likely to arise. Methods for longitudinal
analysis can be seen as a special case of more gen-
eral regression methods for clustered data (Fitzmau-
rice et al. 2004).
Multilevel models are statistical models applied to data
collected at more than one level in order to eluci-
date relationships at more than one level. They include
a hierarchy of nested (clustering of units into hierarchy)
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effects to disentangle the influences of different levels
(Goldstein 2003). For example, a multilevel study of
the effects of schooling on academic achievement could
study the effects of a particular classroom teacher (lev-
el 1), who is located in a given school (level 2), which is
influenced by the policies of the district (level 3) within
which the school is located. In ecologic studies, a com-
bination of direct observations of individuals (e. g. age
and sex) – individual level variables, and observations
of groups, organizations, or places (e. g. social organi-
zations and air pollution) – ecologic variables, is usu-
ally present. � Multilevel statistical analysis combines
analysis conducted at those two (or more) levels.
A time series is a sequence of observations made over
time; for example, annual infant mortality rate, week-
ly admissions to an emergency center, or daily carbon
monoxide concentration. Time series models are used
to describe the dependence of the outcome at each time
on predictor variables including covariates and possibly
previous values in the series. The observations in the
time series cannot be assumed to be independent as is
the case in most multivariate statistical methods. Time
series methods are therefore necessary to account for
the correlation between repeated responses over time.
The goals of � time series analysis include description,
explanation, prediction, and control (Diggle 1990).
An � artificial neural network is a nonlinear sta-
tistical data modeling tool. It can be used to mod-
el complex relationships between inputs and outputs
or to find patterns in data. Neural networks extend
regression methods to nonlinear multivariate mod-
els (Hastie et al. 2001).

Conclusions

In conclusion, multivariate statistics is an important
area of biostatistics and is of particular value in public
health, keeping in mind that contemporary public health
research has been becoming increasingly interested in
attempting to explain complex rather than simple phe-
nomena. The appearance of new multivariate statistical
methods creates further challenges for modern public
health.

Cross-References

� Artificial Neural Network
� Canonical Correlation Analysis
� Cluster Analysis

� Cox Proportional Hazards Regression
� Discriminant Analysis
� Factor Analysis
� General and Generalized Linear Model
� Level of Measurement
� Logistic Regression Analysis
� Loglinear Analysis
� Meta-Analysis
� Multilevel Statistical Analysis
� Multiple Regression
� Principal Component Analysis
� Statistical Packages
� Time Series Analysis
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Mumps

Synonyms

Parotitis epidemica

Definition

Mumps is a viral infection with an incubation period
of 12–35 days, which is spread by droplets and direct
contact. Humans are the only reservoir of the virus.
Besides fever, headache, muscular pain and malaise, the
onset of the disease is usually characterized by pain
and swelling of the parotic gland. In most cases the
swellings starts on one side, but in 70–80% the oth-
er side is affected just a little later. Complications that
may occur are: inflammation of other salivary glands or
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the pancreas and infection of the central nervous sys-
tem which is expressed by meningitis or encephalitis.
In men or boys who have passed puberty there is a dan-
ger of developing orchiditis which might cause infertil-
ity. The most important measure in preventing parotitis
epidemica is active mumps-vaccination (� immuniza-
tion, active).

Mumps Vaccination

Synonyms

Mumps immunization

Definition

The mumps � vaccine was developed in 1967. Nowa-
days, it is generally applied in combination with the
vaccination against measles and rubella (MMR). The
patient receives the first inoculation at a minimum of
11 months of age and a second vaccination at an inter-
val of at least 4 weeks later. The protection rate is 97–
99%. The mumps vaccination is recommended in view
of the complications that can arise from infection with
the wild-type virus, especially in boys – orchitis and
meningitis. Contraindications for mumps or MMR vac-
cination are immunodeficiency, acute illness with fever,
pregnancy and a known severe allergic reaction to com-
ponents of the vaccines or the carrier protein.

Murri (Queensland)

� Indigenous Health – Australooceaninan

Musculoskeletal Health

Synonyms

Health of muscles and skeletal system

Definition

� Physical activity contributes to the development of
bone mass during childhood and adolescence and to
the maintenance of skeletal mass during adulthood.
Increased bone mineral density during adulthood is pos-
itively associated with aerobic exercise. Through its

load bearing effect on the skeleton, physical activity
influences bone density and bone architecture, – the
higher the load, the greater the bone mass. Higher calci-
um intake has linked to increased bone density in short-
term studies, but high protein intake and high dairy cal-
cium intake are both related to increased risk of frac-
tures in long-term prospective studies of men and wom-
en. Because ideal calcium intake for development of
peak bone mass has not been determined, it has not been
established to what extent increased calcium intake will
prevent osteoporosis.

Mutation

Synonyms

Genetic mutation; Chromosomal mutation

Definition

Mutations are changes to the genetic material (usual-
ly DNA or RNA) that predispose the occurrence of
a clinical � phenotype (disease), i. e. pathogenic alter-
ations. Mutations can be caused by copying errors dur-
ing cell division or by the exposure to a multiplicity of
endogenous or exogenous mutagens (radiation, chemi-
cals, viruses). The mutational spectrum includes single
base substitutions (point mutations), frameshift muta-
tions (small insertions or deletions), microdeletions,
and large-scale chromosomal alterations (deletions,
duplications, rearrangements). If germ cells (sperms,
oocytes) are affected by a mutation (germline muta-
tion), this can be passed on to the next generation
(hereditary disorders). In contrast, somatic mutations
usually occur during lifetime de novo in somatic (non-
germline) cells of an organism; they are not transmitted
to descendants, but may lead to cancer and other age-
related diseases.

Mutually Exclusive Categories Tests

Synonyms

Analysis of frequencies

Definition

Mutually exclusive categories tests are applied to data
obtained from individuals categorized into mutually
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exclusive categories according to one or more vari-
able. Analysis of frequencies includes several statistical
tests. � Goodness-of-fit tests are applied in the analy-
sis of data from one-way tables. The chi-square � test
of homogeneity and chi-square � test of independence
are applied in the analysis of two-way � contingency
tables. When frequencies in � contingency table anal-
ysis are too small to apply a chi-square test, � Fisher’s
exact test is more appropriate (see essay Analysis of
frequencies). The McNemar test is appropriate in the
analysis of data from matched pairs for dichotomous
variables.

MW

� Microwaves

Mycobacterioses

� MOTT (Mycobacteria Other than Tuberculosis)

Mycobacterium tuberculosis

Synonyms

Pathogens that cause tuberculosis; Typical mycobacte-
ria, tubercle bacilli

Definition

Mycobacterium tuberculosis, the germ that causes tu-
berculosis, is a rod bacterium. Due to the structure of
its cell wall, it has to be classified as gram-positive
although it only shows a poor uptake of stain. The abil-
ity of mycobacteria to resist decoloration by ethanol
and acids is called “acid-fastness”. In Ziel–Neelsen
staining tubercle bacilli appear as red rods on a blue
background. The pathogens can remain dormant in
macrophages (human cells of defense) for years or even
decades without causing any symptoms.

Mycobacterium tuberculosis Complex

� Morbus Koch (Koch’s Disease)
� Tuberculosis
� Tuberculosis and Other Mycobacterioses

Mycotoxins

Definition

Mycotoxins are toxic metabolites of moulds present
on raw or processed food or feed. Moulds grow in
a humid atmosphere, so either the humidity of the
space where products are kept or the quantity of water
in the product (so called ‘water activity’) enhance
mould growth. Moulds which are frequently present on
food are Aspergillus, Penicillium, Fusarium, Alternar-
ia, Claviceps and they produce Aflatoxins B1, B2, G1,
G2, M1, M2. Aspergillus flavus produce Ochratoxin
A and Cyclopiazonic acid. These toxins, along with pat-
ulin, zearalenone, fumonisins and others, produce acute
and chronic hepatic lesions and could be carcinogenic.
Mycotoxins are destroyed only on temperatures above
220°C, so conventional cooking temperatures are inef-
fective in lowering the levels of mycotoxins. Peanuts,
corn, nuts, figs, coffee, beans are always tested for
the presence of mycotoxins since they grow in humid
regions where conditions for growth of moulds are opti-
mal.

Myofascial Pain

Definition

Myofascial pain is characterized by discomfort or pain
in the muscles that control jaw function and the neck
and shoulder muscles.

Mythopoetic

Synonyms

Myth-making; Mythologizing

Definition

The term mythopoetic refers to a tendency to reduce
the mythoi or cosmic stories of a people or culture into
paradigms of human psychological functioning. Myths
were once used by societies to relate experiences to the
functioning of the whole and often hierarchical world
order of a created world but mythopoeia is now used
as a tool for individuals to gain personal insight into
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their own psychological functioning. This is often done
without due reference to or regard for the larger soci-
etal or cultural epoch. For instance, some enthusiasts of
this approach to men’s health assert that the archetypes
of the priest, king, warrior and lover are to be found
within each man and that healthy masculine function-

ing requires the adequate exploration, expression and
integration of these archetypes within the male psy-
che. Unfortunately, anachronistic images and under-
standings of these archetypes are very often converted
into self-help strategies and practices that lack suitable
explanatory power or therapeutic value.
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Naga (India), (South Asia)

� Indigenous Health, Asian

Narcotic Analgesics

� Opiods

Narrative Synthesis

� Qualitative Overview

Nation

Synonyms

People; Population; Tribe; Society

Definition

A nation is a group of humans who share the same char-
acteristics: common � ethnic identity, as well as com-
mon language, religion, ideology, culture, and/or histo-
ry. They are usually assumed to have a common origin.
Therefore, the national population also has a degree of
uniformity and homogeneity. A group of people with
nothing in common, can not be defined as a nation. At
least some of the characteristics must be exclusive to
distinguish the nation from neighboring nations. It is
possible that people with the same ethnic origin live in
different nation-states and for that reason may be treat-
ed as members of separate nations.

Cross-References

� Ethnic Group

National

� Ethnic

National Health Service (NHS),
United Kingdom

Definition

Since 1948 the National Health Service (NHS) has
functioned as a national medical service in the Unit-
ed Kingdom. It is publicly funded by means of tax-
ation. The NHS provides the majority of health care
in the United Kingdom including primary health ser-
vices, hospital and specialist services. Primary health
services include general medical services provided by
general practitioners, general dental services, pharma-
ceutical and ophthalmic services as well as ancillary
services such as school medical service, care for moth-
ers and young children, and midwifery. Hospital and
specialist services comprise also research, pathological
services, emergency services and long-term health care.

National Health Services

BRANKO JAKOVLJEVIĆ

Institute of Hygiene and Medical Ecology, Faculty
of Medicine, University of Belgrade, Belgrade, Serbia
bra@beotel.yu

Definition

National Health Services are systems of health institu-
tions that provide � health services to people of a given
nation, province, or state. A national health service has
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responsibility for addressing resource issues relating to
access, equity, and quality of health care. It assures the
delivery of healthcare services on the three levels of
intervention: primary, secondary, and tertiary preven-
tion. Specific services delivered through national health
systems are maternal and child health services, health
services, health services for the elderly and disabled,
occupational health services, etc. A national health ser-
vice stimulates the education of qualified health profes-
sionals and stimulates the community to invest in the
health sector in order to meet the health needs of the
nation. Furthermore, it supports states and communities
in their effort to plan, organize, and deliver health care,
as well as strengthen the overall public health system.

Basic Characteristics

Health services provided by national health systems
include a wide range of services that can be didactical-
ly divided into several groups. First of all, most health
services are provided for an individual in the commu-
nity, but some are aimed at the population (� pop-
ulation-based services). Furthermore, health services
can be divided by the place where they are provided:
� institutional health services (provided in a health care
setting), home care services (provided at home or in the
community, � home- and community-based services),
or � occupational health services (provided at the work-
place). Finally, all health services can be grouped as
� preventive services, where services effective in pro-
moting health and preventing the occurrence of disease
= primary prevention (� prevention, primary), clinical
services provided for detection of disease or risk fac-
tors at early, treatable stages = secondary prevention
(�prevention, secondary), and long-term care and reha-
bilitative services = tertiary prevention (� prevention,
tertiary).
1. Primary prevention refers to health services con-

ducted before the onset of disease and includes
health promotion, protection, and prevention of dis-
ease. This group of activities is sometimes referred
to as non-specific prevention, because they are con-
ducted in order to improve health status, i. e. to make
healthy people healthier and less susceptible to dis-
eases. This is why these activities go beyond strictly
clinical services; they expand to the social, econom-
ic, and even political sphere of life. Primary preven-
tion services include:

a. Stimulation of physical activity, promotion of
healthy eating habits, and promotion of healthy
lifestyles – avoidance of risk behavior, such as
use of tobacco, alcoholic beverages, drugs, or
risky sexual behavior.

b. Support to governmental and global actions for
environmental protection – improvement of food
and water supply, prevention of air, water and soil
pollution, and prevention of climate changes.

c. Support to ensure access to general and health
education, and coverage for all. Health educa-
tion is of prime importance for the establishment
of attitudes related to health promotion, thereby
influencing health-related behavior.

d. Stimulation of professional education and
employment, leading to financial security, and
higher socio-economic standards.

e. Primary prevention includes some medical activ-
ities and measures that are more disease-oriented
and more specific than those mentioned above.
National health services are obliged to direct and
manage the immunization process. The coverage
rate of immunization should be more than 80%
of the population in order to achieve an epidemi-
ological barrier to the diseases in a population.
Obligatory immunization is provided in infancy
and childhood, as well as in adulthood, accord-
ing to specific indications.

f. Genetic counseling is a preventive service pro-
vided for women of reproductive age and during
pregnancy, aiming to control the occurrence of
genetic malformations in the population.

g. In order to control the transmission of infective
diseases, national health services must provide
measures for disinfection, and pest (insects and
rodents) eradication, as well as sanitary improve-
ment of the urban and rural settings by various
technical measures (soil decontamination, regu-
lation of waste disposal, controlling emission of
hazardous substances, etc.).

2. Secondary prevention refers to services conduct-
ed in order to detect and treat diseases early, aim-
ing to prevent further complications and disabilities.
National health systems are providing populations
with various services, including:
a. Obligatory examinations from pregnancy and

childbirth, through infancy and childhood (at reg-
ular intervals), and school age (every two years),
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up to examination of the employed population
(every year). Obligatory examinations are being
criticized as unnecessary and financially devas-
tating for society. However, the activities under-
taken expand the level of early diagnosis of dis-
ease and they include measures of health promo-
tion and protection as well, giving health educa-
tion and stimulation of a healthy lifestyle.

b. Screening is the application of a test on the popu-
lation in order to estimate the risk for the onset
of disease. By screening, a healthy population
is divided into two subgroups – those with low
risk and those with high risk. It is in the lat-
ter group that diagnostic tests are performed in
order to determine the occurrence of disease at an
early stage. Screening tests performed in infan-
cy include screening for genetic malformations
(Down’s syndrome), genetic conditions (cystic
fibrosis), inborn errors of metabolism, congenital
hypothyroidism and adrenal hyperplasy, hearing
loss, and hip dysplasia. In adulthood, screenings
are undertaken for breast, cervical, prostate, and
bowel cancer, with many more suggested – for
mental disorders, infectious diseases, etc.

c. The treatment of diseases is the most expensive
service within the health system. It seems that the
healthier the person is, the less willing they are
to invest in health; however, the situation is vice
versa when it comes to the disease, the person is
willing to give everything to regain health.

3. Tertiary prevention includes health measures and
activities conducted when the treatment of disease
is terminated. Health services are related to:
a. Rehabilitation, both physical and psychological,
b. Provision of orthopedic facilities,
c. Occupational and rehabilitation therapy of the

disabled person,
d. Reintegration into society, including education,

re-qualification, and employment,
e. Support of society as a whole to accept physically

or mentally challenged persons in various ways
i. e. organizing schools for the blind, deaf or men-
tally handicapped; providing schools and univer-
sities with access platforms for disabled persons;
establishing clubs and supportive groups; provid-
ing additional health care at home; and adopting
policies regarding employment or social help for
people with disabilities.

Access to Health Service

Access to appropriate preventive care depends on many
barriers, including those that involve the patient (� con-
sumer), health professionals (� providers), and system
of care (U.S. Department of Health and Human Ser-
vices 2000; Docteur 2003).
• Patient barriers include lack of knowledge, skepti-

cism about the effectiveness of prevention, lack of
a usual source of primary care, and lack of money to
pay for preventive care. Sexual orientation, cultur-
al differences, language differences, geographic iso-
lation, cultural norms, economic status, or environ-
mental challenges also present important limitations
in access to care. Certain people, such as those who
are disabled, elderly, chronically ill, or HIV-infected,
require access to health care providers who have the
knowledge and skills to address their special needs.

• Health provider barriers include limited time to ded-
icate to each patient, lack of training (or specific
skills), lack of effectiveness in work, etc. Another
important issue is the timely availability of health
services, problems can occur when demands for ser-
vices exceed the capacity of the system to supply
them on a timely basis (e. g. in emergency situa-
tions – earthquakes, floods, war conflicts).

• System barriers include lack of resources or attention
devoted to health services – problems with the quan-
tity and distribution of facilities (hospitals, ambu-
lances, or medial equipment); problems with the
quantity and distribution of health care profession-
als (e. g. small number of physicians or inadequate
distribution of physicians in rural areas); financial
barriers – lack of insurance coverage or inadequate
reimbursement for services; and lack of systems to
track the quality of care provided to the public.

Reforming the Health Systems
to Provide Effective Health Services

Establishing a health system and improving the quality
of health services it provides is a great challenge for
every national government (� health systems).
The major indicators of quality of health systems are:
• sustainability – assuring that the current generation’s

need for high quality health services may be met
without compromising the ability of future genera-
tions to meet their needs;
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• efficiency – the production of the maximum possible
outcome for a given level of expenditure;

• effectiveness – the extent to which health system
interventions achieve defined health goals;

• equity – an equitable health system is one which
ensures equality of opportunity, where anyone
receives as much health care as anyone else in the
same medical condition, regardless of any factors
thought to be irrelevant e. g. income, race, sex, and
age (Institute of Medicine 2001).

Health systems in many countries face major prob-
lems related to workforce shortages, misdistribution
and waste of financial, human, knowledge, and oth-
er resources, poor quality health information, and
shortfalls of essential health services, including prob-
lems with quality, and inability to scale up rapidly
(WHO 2004). In order to meet these goals and to pro-
vide better health services, restructuring of health sys-
tems toward primary health care services is of prime
importance (WHO Regional Office for Europe 2004).
The advantages of strengthening primary care services
are:
• Better access to health care services and therefore

more equality in health care provision. The primary
health care system is widespread, longitudinal, well
coordinated and oriented toward community, i. e.
accessible for the whole population. Access to health
systems improves inequalities in health, which is
important for both low-income and developed coun-
tries (Macinko 2003).

• Better quality and efficiency of care. Both general
practitioners and specialists are obliged to provide
the highest quality of health care, but the fact that pri-
mary care physicians provide continuous and com-
prehensive care may result in improved health out-
comes. Improved access to primary care physicians
and their gate-keeping function have added benefits
such as less hospitalization, less utilization of spe-
cialist and emergency hospital care, and less chance
of being subjected to inappropriate health interven-
tions (Roberts 1998).

• Cost-effectiveness of health services. Primary health
care, when compared with secondary care, was
shown to be more cost effective, with lower use of
diagnostic investigations, lower referral rates to sec-
ondary services, lower prescription levels, and lower
tendency to use expensive technology (Franks, 1992;
Starfield 2002).

• Patient satisfaction with health services. A com-
parison of ten Western countries suggested that
users reported more satisfaction with health systems
based on a strong primary care system (i. e. Den-
mark) when the influence of expenses on the health
care was controlled with other countries (Mossia-
los 1997). However, patient satisfaction with prima-
ry care is strongly influenced by many other factors,
such as the mode of care delivery, physician’s style
of work, continuity of care, etc.

• Better health of the population. International com-
parisons have revealed that countries with very
weak primary care infrastructures have poorer per-
formance on major aspects of health, especially for
indicators early in life – low birth weight ratios, high
postneonatal mortality rate and years of potential life
lost in adulthood (Starfield 2002).

Conclusion

The factor that marks a difference between countries
with overall good health and those with poor health
at all ages is the strength of primary health care with-
in the overall health services. Recognizing the role of
preventive services across the continuum of care must
be the base point for the development of projects and
policies designed to help providers and patients shift to
a prevention-oriented health care system.

Cross-References

� Consumer
� Health Service
� Health Service Area
� Health Services Research
� Health Systems
� Home- and Community-Based Services
� Institutional Health Services
� Occupational Health Services (OHS)
� Population-Based Services
� Prevention, Primary
� Prevention, Secondary
� Prevention, Tertiary
� Preventive Services
� Provider
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National Identity

Synonyms

Ethnic group

Definition

The national identity refers both to the distinguishing
features of the group, and to the individual’s sense of
belonging to it. It is often used as synonym for � ethnic
identity due to shared cultural or social identity for the
nation members.

Cross-References

� Cultural Identity

National Institute for Health
and Clinical Excellence

Synonyms

NICE

Definition

NICE is part of the National Health Service for Eng-
land and Wales. Its most important task is to identify
and assess cost-effective health care technologies and
develop � clinical guidelines that include economic cri-
teria.

Cross-References

� NICE

National List of Occupational Diseases

Definition

National list of occupational diseases is a list of � occu-
pational diseases adopted by the competent national
authority, in consultation with national occupational
health experts and most representative organizations of
employers and workers. The purpose of this list is pre-
vention, recording, notification and, if applicable, com-
pensation of occupational diseases. It is suggested that
in ILO member countries these list have to include
at least the diseases enumerated in Schedule I of the
Employment Injury Benefits Convention, 1964 (amend-
ed in 1980). Also, it is suggested by ILO that other
diseases with a proved occupational origin have to be
included on that list. As each country has to decide on
the contents of their own list there are huge differences
in national lists of occupational diseases; thus interna-
tional comparison of occupational disease incidence is
almost impossible.

Native

Synonyms

Indigenous; Endemic; Autochthonous; Aboriginal;
Genuine; Inherited; Inborn; Natural

http://www.healthypeople.gov
http://www.healthypeople.gov


986 Native Americans

Definition

The term native refers to denote indigenous origin,
growth or production. It is used for members of the
original inhabitants of a particular place (tribal, aborig-
inal). Also, it may refer to feature of being such by birth
or origin, or occurring in nature pure, existing as such
by nature.

Cross-References

� Ethnic
� Indigenous Health, South America

Native Americans

� Indigenous Health, North America
� Inuit

Natives

� Autochthonous Population
� Indigenous Peoples

Natural

� Indigenous
� Native

Natural History

Definition

Natural history refers to the progression of a disease
in an individual over time, including all disease-related
stages from before initiation of a disease (the stage of
susceptibility) until the resolution of a disease (the stage
of recovery, disability or death). In other words, it is
the evolution of a disease without medical intervention.
The natural history model includes the several stages of
the disease: stage of susceptibility, sub-clinical stage,
clinical disease stage, and stage of recovery, disability
or death.

Cross-References

� Preclinical Phase of Disease

Natural Rights

Synonyms

Human rights

Definition

In order to defend the individual against abuses by
government, institutions and also by other individuals
(e. g. a majority group), there have been in the last cen-
tury some declarations which have pointed out some
absolute rights of each and every human being. They
embrace the most important aspects of life and in some
countries some of them have been embodied into spe-
cific laws.

Cross-References

� Human Rights
� Human Rights and Public Health

Natural Science

Definition

A study of living and non-living matters and the
description and definition of the information gath-
ered. Chemistry, physics, and biology are traditionally
included.

Natural Selection

Definition

The theory of natural selection states that changes in
the ability of an organism to thrive in its environment
caused by specific � allele(s) in its � genome will affect
the ability of this organism to reproduce and thus affect
the frequency of these alleles in future generations. Nat-
ural selection can be positive or negative in direction.

NCCHTA

Definition

The National Coordinating Center for Health Tech-
nology Assessment (NCCHTA) manages, supports
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and develops the UK’s National Institute for Health
Research HTA program under contract from the
Department of Health Research and Development Divi-
sion. NCCHTA is based at the University of Southamp-
ton. The HTA program is a national program of research
whose purpose is to ensure that high quality research
information on the costs, effectiveness, and broader
impact of health technologies is produced in the most
effective way for those who use, manage, and provide
care in the � NHS. Once � NICE has identified the
technologies it wishes to appraise and the timetable
leading to the publication of NICE guidance, the HTA
program becomes the interface between NICE and the
review groups contracted to produce the assessment
reports.

Needs

� Motivation

Negative Predictive Value

� Screening

Negative Selection

Synonyms

Purifying selection

Definition

The process by which deleterious � alleles are removed
from the gene pool due to a reduction in fitness caused
to the organism which carries them in its � genome.
This is often seen in genes which are functionally con-
strained, whereby any changes in the amino acid struc-
ture of the protein deleteriously affects its function. The
ongoing process of occurrence and removal of deleteri-
ous alleles has been incorporated into the neutral theory
resulting in the nearly neutral theory of evolution.

Neoplasms

� Cancer

Nephropathia epidemica (NE)

� Hanta Fever

Nested Case Control Study

Definition

A nested case-control study is a case-control study
“nested” within an ongoing cohort study. Assessment
of exposure may be time-consuming and costly. Instead
of undertaking measurement on everyone in a cohort, it
may be more efficient to construct a case-control study
within the cohort once a significant number of cases
of the disease of interest have emerged at follow-up
(the cases for the nested case-control study). Thereafter,
a control group could be selected among those from the
cohort who had not developed the disease. Compared
with case-control studies, a nested case-control study
can reduce recall bias and temporal ambiguity. Com-
pared with cohort studies, nested case control studies
can have a lower cost and save time.

Nest Protection

Synonyms

Antibodies transferred during pregnancy

Definition

During pregnancy maternal � antibodies of the IgG-
type can pass through the placenta and are transferred
to the unborn child. These antibodies protect the baby
from a number of infectious diseases. After birth the
protective effect remains for a while but it gradually
declines with the antibodies being inactivated and van-
ishing completely within 3–6 months. Despite the pres-
ence of maternal antibodies there is no nest protection
against pertussis (whooping cough).

Cross-References

� Immunization, Passive

http://en.wikipedia.org/wiki/Recall_bias
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Net Reproduction Rate (NRR)

Definition

Net reproduction rate (NRR) is the average number of
daughters that would be born to a woman during her
lifetime if she passed through her lifetime from birth
to the end of her reproductive years conforming to the
� age-specific fertility rates (ASFR) and mortality rates
of a given year. NRR is always lower than GRR because
it takes into account the fact that some women will
die before entering and completing their childbearing
years. Also, NRR will be less than half the magni-
tude of the TFR. Replacement level � fertility is said
to have been reached when NRR=1.0 (� total fertility
rate (TFR); � gross reproduction rate (GRR); � fertility
replacement).

Network

Definition

A grouping of individuals, organizations and agencies
organized on a non hierarchical basis around common
issues or concerns, which are pursued proactively and
systematically, based on commitment and trust. WHO
actively initiates and maintains several health promo-
tion networks around key settings and issues. Net-
works of networks are also being established. Examples
include the WHO (EURO) initiative “Networking the
networks” and global networking initiatives for health
promotion in order to build a global alliance for health
promotion.

Networks

Definition

A network is a grouping of individuals, organizations
and agencies organized on a non hierarchical basis
around common issues or concerns, which are pur-
sued proactively and systematically, based on commit-
ment and trust. WHO actively initiates and maintains
several health promotion networks around key settings
and issues like health promoting hospitals, cities, work-
places, etc.

Neural Network

� Artificial Neural Network

Neural Tube Defects

Definition

Neural tube defects are congenital defects of the cen-
tral nervous system, including the spinal cord, skull and
brain, resulting from failure of the neural tube to prop-
erly close during embryonic development. Defects may
include anencephaly (absence of the skull), and protru-
sions of the brain or spinal cord (spina bifida). Neu-
ral tube defects may be detected prenatally by amniotic
fluid or blood tests and by ultrasound technology. The
intake of folic acid before and during the first weeks of
pregnancy is effective in the prevention of neural tube
defects.

Neuraminidase Inhibitors

Definition

Neuraminidase inhibitors impair the effect of neu-
raminidase. By blocking the virus release, the spread
of the virus is inhibited. Two different substances are
available: oseltamivir (Tamiflu®) can be given orally,
zanamivir (Relenza®) is inhaled. The treatment with
neuraminidase inhibitors should begin within 48 hours
after the onset of infection. If therapy starts in time,
severe courses and lethal outcomes can be prevented.
Neuraminidase inhibitors are effective against influenza
viruses A and B. As influenza C viruses do not produce
neuraminidase, neuraminidase inhibitors are, of course,
not effective against this subtype.

Neuraminidase (NA)

Definition

Neuraminidase is a viral protein, which plays an impor-
tant role in virus release. Today, 9 different serotypes
are known. Neuraminidase is built by influenzaviruses
A and B, but not by influenzavirus C.
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Neuro-Endocrine Immune-Network

� Psychoneuroimmunology

Neurology

Definition

Neurology refers to the medical specialty concerned
with the diagnosis and treatment of disorders of the ner-
vous system, which includes the brain, the spinal cord,
and the nerves.

Neuropsychologist

Definition

A neuropsychologist has finished a special education
in the neurobiological causes of brain disorders, spe-
cialized in diagnosing and treating these illnesses with
a primarily medical approach. The field of neuropsy-
chology has bonds with psychology and neurology and
examines how the structure and function of the brain
relate to specific psychological processes and overt
behaviors. Neuropsychologists may work in academia,
clinical settings, forensic settings, or industry.

Neurosurgery

Definition

Neurosurgery is the specialized branch of surgery that
treats diseases that affect the � central nervous sys-
tem (CNS). A neurosurgeon is a physician who has
received extensive training in the surgical and medical
management of neurological diseases. Neurosurgery is
one of the most sophisticated surgical specialties and
includes advanced surgical and imaging technology and
new research in molecular neurosurgery and gene ther-
apy.

Neurotic Depression

� Dysthymia

Neutral Theory of Evolution

Definition

The neutral theory of evolution states that the majori-
ty of polymorphisms within a � genome have no effect
on the fitness of an organism. Changes within a popu-
lation in the frequency of these alleles over time occurs
by a process of genetic drift, caused by random sam-
pling effects in the formation of successive genera-
tions. A neutral � allele may be expected to increase or
decrease in any given generation with equal probabil-
ity, however, over time the neutral theory predicts that
an allele will be either eliminated or fixed within the
population by genetic drift. An equilibrium is produced
by the counteracting effects of genetic drift homogeniz-
ing the gene pool and mutation introducing novel alle-
les into it. Genetic drift has the greatest effect in popu-
lations which are very small, such as ones which have
undergone a population bottleneck.

New Testament

Definition

The New Testament provides the main source of reli-
gious information for devoted Christians. It readily
accepts the Jewish scriptures taken out of the Old Testa-
ment. It contains some record of the speech and actions
of Jesus Christ as well as records about some selected
followers, especially the apostles.

NHS Economic Evaluation Database
(NHS EED)

Definition

NHS EED has been funded by the Departments of
Health of England and Wales to assist decision-makers
by systematically identifying and describing econom-
ic evaluations, appraising their quality, and highlight-
ing their relative strengths and weaknesses. NHS EED
saves decision-makers time that might have been spent
searching for studies in databases such as MEDLINE
and EMBASE. The economic evaluation literature is
recorded in many electronic databases and paper-based
resources. A strength of the database is that not only
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does NHS EED save time by gathering information
together in one place, it also provides critical assess-
ments of the quality of the economic evaluations includ-
ed.

NICE

Definition

The UK’s National Institute for Health and Clini-
cal Excellence (NICE) is the independent organization
responsible for providing national guidance on the pro-
motion of good health, and the prevention and treat-
ment of ill health. NICE produces guidance in three
areas of health: public health (guidance on the promo-
tion of good health and the prevention of ill health for
those working in the NHS, local authorities, and the
wider public and voluntary sector), health technologies
(guidance on the use of new and existing medicines,
treatments, and procedures within the NHS), and clini-
cal practice (guidance on the appropriate treatment and
care of people with specific diseases and conditions
within the NHS). Although the methods for develop-
ing the various forms of guidance differ, all the devel-
opment processes are underpinned by the key Institute
principles of basing recommendations on the best avail-
able evidence and involving all stakeholders in a trans-
parent and collaborative manner.

Cross-References

� National Institute for Health and Clinical Excellence

Nicobari

� Indigenous Health, Asian

Nicotine Use

� Smoking Behavior

Nietzsche, Friedrich

Definition

Friedrich Wilhelm Nietzsche was born on 5th October
1844 and died on 25th August 1900 in Weimar. He was

a German philosopher and scholar of classical tradi-
tions.

Noise

GORAN BELOJEVIĆ

Institute of Hygiene and Medical Ecology, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia
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Definition

Noise is a class of sounds that are considered as
unwanted. � Sound is produced by vibratory movement
of molecules in solid bodies and fluids, causing a series
of pressure changes.

Basic Characteristics

Physical Aspects of Noise

Sound frequency is defined as the number of sound
pressure changes per time unit. It is expressed in Hertz
units (1 Hz = one pressure change per second). Sound
level is defined as the logarithmic ratio between the
actual sound pressure (P) and the sound pressure at
hearing threshold (P0), according to the following for-
mula:

L = 20 log10 P/P

Sound level is expressed in decibel units (dB). Con-
cerning the time characteristics of sound, it can be con-
tinuous or intermittent (pauses longer than 1 second),
while a sudden change of sound pressure during a peri-
od shorter than one second is referred to as an impulse.

Public Health Importance

Noise is a ubiquitous noxious factor in living and occu-
pational environments. Globally, some 120 million peo-
ple are estimated to have disabling hearing difficulties
caused in part by excessive noise exposure in the work-
place or during recreational activities. It has been esti-
mated that every fifth European citizen lives in so-called
“black acoustic zones” with an � equivalent continuous
noise level over 65 dB measured in A, a � frequency
weighting that is considered to produce strong acous-
tical stress. Furthermore, every third European citizen
may suffer from sleep disturbances due to exposure to
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noise levels over 55 dB (A) at nighttime. In industry,
about 50% of workplaces are exposed to unacceptable
noise levels.

Hearing Impairment

Normal hearing is the ability to hear sounds in the fre-
quency range from 16 Hz to 20000 Hz, and in a dynam-
ic range of 10-12 to 102 W/m2. It is a well-known fact
that hearing sensitivity decreases with age, and this
physiological phenomenon is referred to as � presby-
acusis. Besides hearing impairment caused by profes-
sion, there is sociacusis – a hearing impairment pro-
voked by life-style factors – frequent exposure to loud
noise in discotheques or rock concerts, or from driving
sport motorcycles. A person entering a very noisy area
may experience a measurable loss in hearing sensitivi-
ty, but may recover some time after returning to a qui-
et environment. This phenomenon can be measured as
a reversible or temporary shift in audiometric thresh-
olds, and is called noise-induced temporary threshold
shift (NITTS). It is usually followed by the symptom
of tinnitus. Measurements of NITTS are made by com-
paring pre- and post-exposure � audiograms. A typ-
ical audiogram of NITTS shows impairment in both
bone and air conduction, because the loss is sensoneuri-
al, with a symmetrical and bilateral loss that reaches
a maximum of around 4000 Hz. If a person with NITTS
is exposed to noise before full restitution of hearing,
NITTS could turn into a permanent threshold shift
(NIPTS). When NIPTS exceeds the arithmetic mean
level of 25 dB at the frequencies 500, 1000, 2000, and
4000 Hz, this is referred to as noise-induced permanent
hearing loss, which is incurable. The adverse effects
of noise on hearing may be enhanced by a variety
of ototoxic drugs and environmental chemicals. Oto-
toxic drugs include streptomycin, gentamicin, aspirin,
and cisplatin. Ototoxic chemicals comprise asphyxi-
ants (carbon monoxide, cyanides), organic solvents
(toluene, styrene, carbon disulfide), and metals (lead,
arsenic, and mercury).

Sleep Disturbances

The optimal sound level for normal sleep is 30 dB (A)
Leq. If the noise level is higher, disturbances may occur
before, during, and after sleep. Effects before sleep
include a prolonged time to fall asleep. During the
sleep period, the most important � electroencephalo-

gram changes include shortening or absence of � sleep
stage 4, and awakenings. Sleep stage changes towards
lighter sleep can be detected in the laboratory when
sound pressure levels exceed 40 dB (A), while awak-
enings start at 45 dB (A). After-effects of noise-dis-
turbed sleep include fatigue on awakening and dur-
ing the whole day, and changes in mood, particularly
depression and low mental performance.

Cardiovascular Effects

On acute exposure of humans to noise levels of about
90 dB (A), blood pressure may be raised as a conse-
quence of the increased secretion of catecholamines;
increased concentration of lipids in the blood and raised
aggregation of thrombocytes may also be observed.
The major cardiovascular diseases that have been stud-
ied for possible correlation with long-term exposure to
noise are arterial hypertension and myocardial infarc-
tion. Professional exposure to noise above 85 dBA for
10–20 years brings a significantly higher risk of arte-
rial hypertension. In community settings, noise levels
are much lower and the results of epidemiological stud-
ies on the relationship between noise and cardiovascu-
lar diseases are not consistent.

Behavioral Effects

The effects of community noise may be evaluated
by assessing the extent or degree of general annoy-
ance among exposed individuals or the interference
with different activities. A noisy environment can have
a negative impact on various aspects of human behav-
ior: a) overt everyday behavior patterns (e. g. open-
ing windows, using balconies, TV and radio use, writ-
ing petitions, complaining to authorities), b) human
performance on specific test tasks (school achieve-
ment, vigilance, choice-reaction time, short-term mem-
ory, air traffic control), c) social behavior (aggression,
unfriendliness), and d) social indicators (residential
mobility, hospital admissions, drug consumption, acci-
dent rates).

Mental Health

Noise is a stressor that may have a significant nega-
tive effect on the mental health of people with already
pronounced neurotic traits and weak ability to cope
with stress. The most frequent psychological symptoms
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in people chronically exposed to noise are headaches,
irritability and anxiousness, depression, insomnia, and
fatigue. Consumption of tranquillizers and hypnotics is
usually higher in these people.

Noise Counter-Measures

These measures are performed at the source of noise,
or are used to prevent propagation of the noise to recip-
ients. At the source, noise reduction and sound-isola-
tion is performed on machinery, vehicles, planes, etc.
The noise limit for light vehicles in Europe is 75 dB
(A) and for heavy vehicles it is 80 dB (A). A reduc-
tion in traffic is enforced by regulations in the night
period (22h–06h). Other measures to reduce noise are
“pedestrian days” in busy streets and “car free days”,
when people are advised to use public transport or
to go on foot to and from work. “Ecological traffic
lights” warn drivers to turn off their engines while
waiting for the green light. The measures to prevent
propagation of noise include sound-isolating windows
and doors, paving with asphalt, sound-isolating boards
inside rooms, plant or concrete screens beside motor-
ways, and � active noise control. If these measures do
not lower the level of noise to below 85 dB (A), � per-
sonal hearing protection is needed. Earplugs, earmuffs,
and helmets must have a minimal noise reduction effect
of 15 dBA, 25 dBA, and 40 dBA, respectively.

Cross-References

� Active Noise Control
� Audiogram
� Electroencephalogram
� Equivalent Continuous Noise Level
� Frequency Weighting
� Personal Hearing Protection
� Presbyacusis
� Sleep Stage
� Sound
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Noise Cancellation

� Active Noise Control

Noma

Synonyms

Cancrum oris; Gangrenous stomatitis

Definition

Noma, from the Greek word “nomein” (to devour), is
a devastating gangrene of the mouth, cheek and face.
It starts with ulcers of the oral mucous membranes.
Rapid, painless tissue breakdown continues and this
gangrenous process can destroy soft tissues and bone
within days. Noma is associated with high mortality and
leads to disability and disfigurement in the survivors.
The disease affects almost exclusively young children
in underdeveloped countries, particularly in Africa,
who are living under conditions of severe malnutrition
and poor sanitation that undermine their resistance. Fre-
quently, the disease commences during the regression
phase of illness such as measles, scarlet fever, tubercu-
losis, or immunodeficiency.
Several elements of a plausible aetiology have been
identified: extreme undernutrition/malnutrition and
poverty, a compromised immune system, poor oral
hygiene, and an unidentified bacterial factor acting as
a trigger for the disease.

Nomad

Definition

Nomad is defined as a member of a group of people who
have no fixed home and move according to the seasons
from place to place in search of food, water, and grazing
land. Many of indigenous peoples worldwide used to
have or adopted such a way of life.

http://www.who.int/docstore/peh/noise/guidelines2.html
http://www.who.int/docstore/peh/noise/guidelines2.html
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Cross-References

� Indigenous Health Care Services

Non-Clinical Trials

Definition

Non-clinical trials are all forms of studies generat-
ing knowledge in healthcare besides those in a clini-
cal setting. Examples are studies or research on pre-
vention, diagnosis, prognosis, and therapy, retrospec-
tive database analysis, and modeling, etc.

Non-Communicable Diseases

Synonyms

Non-infectious; Non-contagious diseases

Definition

A non-communicable disease or NCD is a disease
which is not contagious. Such diseases usually derive
from genetic predisposition and/or certain lifestyle
characteristics. Diseases that occur due to different life-
style factors sometimes are called diseases of affluence.
For example, NCDs are obesity, diabetes, hypertension.

Non-Contagious Diseases

� Non-Communicable Diseases

Non-Contaminated Water

� Drinking Water

Non-Directional Test

� Two-Sided Test

Non-Directiveness of Genetic Counseling

Definition

� Genetic counseling shall ensure that individuals have
the facts to enable them to make their own decisions.

Non-Exercise Activity Thermogenesis
(NEAT)

Definition

Describes the energy consumption of all physical activ-
ities other than volitional sporting-like exercise. NEAT
includes all the activities that render us vibrant, such as
working, posture, etc.

Non-Experimental Studies

Synonyms

Observational studies

Definition

A type of study in which individuals are observed or
certain outcomes are measured. No attempt is made to
affect the outcome (for example, no treatment is given).

Cross-References

� Cohort Studies
� Observational Studies

Non-Gonococcal Urethritis (NGU)

� Chlamydia trachomatis Infection

Non-Infectious

� Non-Communicable Diseases

Non-Maleficience

Definition

Non-maleficience goes back to the � hippocratic oath
(forth century before Christ), which concerns the doc-
tor–patient relationship, focusing on the physician’s
code of conduct. It stated: “I will use treatment to help
the sick according to my ability and judgment, but I
will never use it to injure or wrong them.” To the letter
it means “ Not doing harm.”
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Nonmarital Birth Rate

� Nonmarital Fertility

Nonmarital Fertility

Synonyms

Out-of-wedlock childbearing; Nonmarital birth ratio;
Nonmarital birth rate

Definition

Nonmarital fertility is childbearing by unmarried wom-
en, including women in cohabiting partnerships. One
common measure is the nonmarital birth ratio, or the
percent of all births that occurred to unmarried moth-
ers. A second measure is the birth rate among unmar-
ried mothers. The nonmarital birth ratio measures how
common nonmarital childbearing is among new moth-
ers or among newly born children, whereas the non-
marital birth rate measures the overall levels childbear-
ing among unmarried women. The nonmarital birth
ratio can increase even when the nonmarital birth rate
declines, for instance if fewer women marry or if mari-
tal birth rates decrease.

Non-Nucleoside Reverse Transcriptase
Inhibitors (NNRTI)

Synonyms

Drugs to treat AIDS; AIDS-therapeutics; Anti-HIV me-
dications; Antiretroviral medications

Definition

Nonnucleoside reverse transcriptase inhibitors (NNR-
TIs) bind directly to the enzyme. The substances
are very sensitive, thus resistance can easily develop.
A problem, which has to be faced, is the possibility of
cross-resistance, that means when there is a resistance
against one NNRTI, all NNRTIs become ineffective.
Available NNRTIs are efavirenz (EFV, SUSTIVA®),
nevirapin (NVP, Viramune®) and delaviridin (DLV,

Rescriptor®). The most frequent side effects are aller-
gic reactions and liver toxicity, furthermore, exanthema
can develop; as for efavirenz, central nervous system
effects have been observed.

Nonparametric Test

Definition

Inferential statistical method that is sometimes referred
to as distribution-free procedure. In general, these pro-
cedures can be used with nominal or ordinal measures
and do not have assumptions requiring that distributions
of variables be of certain shapes (in contrast to paramet-
ric procedures, which invariably require normal distri-
butions and interval or ratio measures).

Non-Prescription Drugs

Synonyms

Over-the-counter drugs

Definition

Non-prescription drugs are medications that can be sold
legally without a prescription, in contrast to drugs that
are only available on prescription. In general, OTC
drugs have to be primarily used to treat conditions that
do not require a direct medical supervision and which
must be proven to be reasonably safe and well tolerated.

Cross-References

� Over-the-Counter Drugs

Non-Specific Occupational Diseases

� Work-Related Diseases

Non-Specific Urethritis (NSU)

� Chlamydia trachomatis Infection
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Non-steroidal Anti-inflammatory Drugs
(NSAIDs)

Synonyms

Pain-reliever; Painkillers; Drugs against pain; Anal-
gesics; Antipyretics; Drugs against fever

Definition

Prostaglandins play an important role in development
and maintenance of inflammatory processes, pain and
fever. For there synthesis two enzymes are necessary,
cyclooxygenase (COX) 1 and 2. The effect of non-
steroidal anti-inflammatory drugs (NSAIDs) is due to
a more or less specific impediment of cyclooxygenas-
es and thus of the synthesis of prostaglandins. As they
are very effective against inflammation, fever and pain,
NSAIDs are the most often used drugs, not only on
prescription but also as self-medication. Due to their
widespread use, the sometimes severe side effects of
NSAIDs should be taken into consideration. In most
cases these side effects relate to the gastrointestinal
tract; gastrointestinal ulcers, bleeding or even perfora-
tion. The most common drugs in this group are acetyl-
salicylic acid (aspirin), diclofenac, ibuprofen, paraceta-
mol and metamizole.

Non-Surgical Diagnostics and Therapy

� Internal Medicine

Noongar
(Southern and Western Australia)

� Indigenous Health – Australooceaninan

Normal

Definition

The term normal can refer to:
1. a value of a diagnostic test which defines patients

who are not diseased.
2. a value of a screening test which defines patients

who probably do not have the disease.

3. a Gaussian distribution of variables or a normal dis-
tribution, the bell-shaped curve.

In a � screening test, any value can be considered nor-
mal if no increased risk has been found to be associated
with it. Normal can therefore be defined as any usual or
typical value of some human characteristic (e. g. aver-
age weight). It is opposite of the abnormal or unusual.

Normal Distribution

Definition

A normal distribution is a theoretical probability dis-
tribution with a symmetric and bell-shaped probabili-
ty density curve. This can be expressed mathematically
using the formula:

f (x) = 1

σ
√

2π
e−(x−μ)2/2σ 2

,

where σ is � standard deviation, μ is the � mean, e
is approximately 2.72, and π are approximately 3.14.
The shape of this curve is completely determined by
the � mean and � standard deviation. A special type
of normal distribution is the standard normal distribu-
tion in which μ = 0 and σ =1. Any normal distribution
can be converted to a standard normal distribution by
the transformation: Z = (X − μ)/σ . With this formula
any score from an original normal distribution can be
converted to a � z-score.
The normal distribution is the most important distribu-
tion in statistical theory. It was developed by de Moivre
as an approximation to the � binomial distribution, and
later used by Laplace to study measurement error, and
by Gauss in the analysis of astronomical data.
The normal distribution is depicted as curves which are
mesokurtic symmetrical, or bell-shaped. The mean val-
ue corresponds to the highest point on the curve and
is identical to the mode and median value. Many phe-
nomena in medicine conform to a normal distribution
and the variables most often tend to follow a Gaussian
curve with most of the values grouped near the mean
and few in the tails. Nevertheless, empirical distribu-
tions always possess some degree of distortion from an
ideal normal curve:
1. When the mean increases, because of more extreme-

ly large values, the curve becomes skewed to the
right or positively skewed and the mean becomes
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greater than median and mode (mean > median >
mode);

2. When the mean decreases, because of more extreme-
ly low values, the curve becomes skewed to the left
or negatively skewed and the mean becomes less
than the median and mode (mean<median<mode);

3. When the variance increases the curve becomes flat-
tened – platykurtic distributions;

4. When the variance decreases the curve becomes
more peaked – leptokurtic distributions.

Deviation of the empirical distribution from the nor-
mal distribution can be estimated by applying statisti-
cal tests, for example chi-square � goodness-of-fit test
or � Kolmogorov–Smirnov test, for testing the null
hypothesis that the sample data come from a normal
population.
The normal distribution is widely used in statistics.
Examples are (a) classic statistical tests based on
assumptions about the normality of data, (b) determi-
nation of significance levels in many hypothesis tests
and confidence intervals, and (c) approximation of other
probability distributions by a normal distribution, such
as � binomial distribution or � Poisson distribution.
This is possible because of the central limit theorem,
which states that regardless of the distribution of the
parent population, the distribution of the sample means
approaches a normal distribution for a large sample.

Norovirus Infection

� Norwalk Virus Infection

Northern Indigenous Peoples of Russia
(Siberia and Russia)

� Indigenous Health, Asian

Norwalk Virus Infection

Synonyms

Norovirus-infection

Cross-References

� Food-Safety and Fecal-Orally Transmitted Infectious
Diseases

Nosocomial Infections

MONIKA KORN

Klinik für Kinder und Jugendmedizin,
Friedrich-Ebert-Krankenhaus,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Hospital-acquired infections; Infections occurring in
hospital patients; Infections originating in medical
facilities; Infections with hospital pathogens; Infections
with hospital germs; Infectious hospitalism

Definition

Nosocomial infections are caused by microorganisms
and appear in hospitals or other medical institutions
(doctor’s practices, out-patient care). Most frequently,
they are transmitted by medical or nursing activities.
The condition of hospital buildings and organizational
processes play an important role in the development of
infections with hospital germs.

Basic Characteristics

History

The term nosocomial infections stems from the Greek
word for hospital, “nosokomeion” (νoσoκoμειoν).
Ever since people have been treated in hospitals, infec-
tions have occured during their stays. How hospi-
tal-acquired infections develop began to be under-
stood when bacteria and other microorganisms were
detected as the cause of infectious diseases during the
19th century. In the middle of the 19th century, the
Hungarian obstetrician Ignaz Philipp Semmelweis dis-
covered that the high postpartum lethality in women
was due to the transfer of germs on the unwashed
hands of physicians (http://inventors.about.com/library/
inventors/blantisceptics.htm). At the same time, the
American physician Oliver Wendell Holmes engaged in
studies about childbed fever (puerperal fever) revealed
the same results as Semmelweis. The British sur-
geon and biologist Joseph Lister succeeded in show-
ing that germs were spread through the air and that
they stuck to the instruments and the hands of surgeons.

http://inventors.about.com/library/inventors/blantisceptics.htm
http://inventors.about.com/library/inventors/blantisceptics.htm
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In 1867, Lister introduced phenol (carbolic acid) as an
� antiseptic and thus inaugurated the era of antiseptic
surgery. Thanks to the establishment of hand washing,
heat-sterilization of instruments and antiseptic mea-
sures the number of nosocomial infections consider-
ably declined. Although standards are high today, hos-
pital-acquired infections are still significant and cost-
ly.

Origin of Nosocomial Infections

Microorganisms exist worldwide and do not stop at the
walls of a hospital or exempt physicians, nurses or oth-
er medical staff. Due to the multitude and the variety
of germs, it is impossible to achieve absolute sterili-
ty. Up to 10% of patients acquire a nosocomial infec-
tion during their stay in hospital with the probability
depending on the duration of the stay and the severety
of the illness. Up to 25% of patients in intensive care
units can be expected to develop a nosocomial infec-
tion. The most common infections are pneumonias and
urinary tract infections. The development of a � sep-
sis must also be mentioned. The most common nosoco-
mial infections are caused by enterococci, staphylococ-
ci and bacteria of the family Pseudomonaceae. Many
microorganisms belong to the natural flora of different
parts of the body; whenever they penetrate into other,
untypical regions, they can cause disease. As microor-
ganisms are not visible to the naked eye, it is difficult
to assess the danger of transmission. To avoid trans-
mitting pathogens it is necessary to comply with par-
ticular hygienic rules. Developing countries often face
the problem that, due to a lack of human resources
and equipment, a sufficient hygienic standard cannot be
achieved, but similar situations can facilitate the occur-
rence of nosocomial infections in industrial nations too.
For example, the transmission risk is increased by cer-
tain structural conditions, such as a lack of space or
substandard buildings. In this connection, the risk of
� legionellosis due to faulty water pipes and air-con-
ditioning systems has to be mentioned. Also the quality
and conditions of work of staff has to be taken into con-
sideration; a lack of sufficiently qualified team mem-
bers, missed training courses about hospital hygiene,
rate settings, bad working conditions and a high work-
load can all cause a disregard of hygienic rules. The
hands of medical staff are the most important mode
of transmission of pathogens; infections are frequent-

ly caused by insufficient � hygienic hand disinfection.
Among the medical measures that facilitate the occur-
rence of nosocomial infections are: venous cannulation,
central vein catheterization, urinary (urethral) catheter-
ization and mechanical ventilation. The risk of infec-
tion increases if these procedures continue for a long
time or if frequent manipulations are necessary. Also,
in severe injuries, if the wounds have large surfaces or
if the immune status is weakened, there is an increased
risk of nosocomial infections. Moreover, it has to be
mentioned, that the uncritical use of antibiotics has led
to the development of (multi-)resistant strains of bacte-
ria. These so-called problem germs can appear either in
a single patient or in complete sectors of a hospital and
are difficult to kill by antiseptic measures or antibiotic
therapy.

Disinfection

Disinfection is a very important hygienic measure, not
only used in medicine. By its means, objects, rooms,
surfaces or parts of the body (hands and other parts)
achieve a almost pathogen-free state. Disinfection has
to be differentiated from � sterilization. Disinfectants
can eliminate pathogens, impair their growth or kill
them. The reduction of germs at least has to reach the
factor 10−5. That means, that out of 100,000 germs only
one microorganism survives. Mechanical disinfection
involves hygienic hand disinfection as well as well as
measures of washing and rubbing. Physical disinfection
can be carried out with radiation (UV-light) and with
moist or dry heat. Furthermore, a number of substances
are effective chemical disinfectants. To be usable, dis-
infectants have to fulfill three criteria: the effects have
to be reached within an acceptable time interval; the
measure has to be tolerated well, that means, the dis-
infectant must not be toxic, and it must neither dam-
age the materials nor be a smell annoyance; the dis-
infectant has to be efficient. There are, however, dis-
advantages to using disinfectants; one has to remem-
ber that there is no differentiation between useful and
pathogenic germs, natural skin flora will be eliminat-
ed; the skin is degreased; skin irritations and eczema
can appear; furthermore, the skin is more susceptible
to allergens and fungal infections; unthinking dispos-
al of disinfectants has a harmful environmental effect
as the natural microbial balance is influenced (http://en.
wikipedia.org/wiki/Disinfection).

http://en.wikipedia.org/wiki/Disinfection
http://en.wikipedia.org/wiki/Disinfection
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Further Hygienic Measures/Prophylaxis

Members of the medical team should know that their
own hands are the main source of infection when com-
ing into contact with patients. Due to this fact, care-
ful hygienic hand disinfection always has to be car-
ried out. Drawing up standards concerning invasive pro-
cedures or the treatment of indwelling foreign bodies
(catheters, drains, etc.) may help to make the execution
of hygienic procedures automatic and increase com-
pliance. Moreover, rational antibiotic therapy, which is
exactly matched to the pathogens involved, is impor-
tant. By the uncritical use of antibiotics, development
of resistant (or even multiresistant) pathogens is facil-
itated. When multiresistant pathogens evolve, special
hygienic measures are necessary; despite the increase in
time and work they involve for the staff, as they prevent
the spread of infection. Infected patients should be iso-
lated with separate toilet facilities. Beside disinfecting
their hands, the staff have to wear protective clothing
(gloves, mouth-nose mask and protective coat). Mate-
rials, which even hint of being contaminated, have to
be marked and properly disposed of. If diagnostic or
surgical measures are necessary the infected patients
must be placed at the end of the theater list. After any
procedure, a total surface disinfection has to be carried
out. The isolation of the patient does not end until the
multiresistant organism cannot be repeatedly cultivated.
Any carriers, including staff and other patients, must be
treated until free of the infecting organisms. The appli-
cation of these precautions against carriers of multire-
sistant germs is only necessary in hospitals and certain
nursing care institutions as carriers present no risk to
healthy individuals.

Multiresistant Problem Pathogens

� Methicillin- (or multi-)resistant � Staphylococcus
aureus (MRSA) and vancomycin-resistant entero-
cocci (VRE) belong to the multiresistant pathogens,
which are found in hospitals. It is important to dif-
ferentiate between a � colonization and an infection
with a multiresistant germ. MRSA, which is spread
worldwide, is characterized by a changed penicillin-
binding protein. As this protein is resistant against
beta-lactam antibiotics (penicillins, cephalosporines,
carbapenems), treatment becomes more difficult. Fac-
tors which increase the risk of MRSA-infections are
vascular catheters, wound drains, wounds with large

surfaces and chronic skin lesions (decubitus ulcers,
ulcus cruris). If a MRSA-infection needs treatment,
linezolid, fusidic acid, � vancomycin or teicoplanin
can be used. However, vancomycin-resistant strains of
MRSA have already appeared. An MRSA infection in
the nasal vestibules can be treated with a local appli-
cation of mupirocin ointment (Turixin®). VRE first
appeared in 1994. Enterococci belong to the natural
intestinal flora and are also found in the female uro-
genitary tract. Similar to MRSA, VRE show no higher
virulence than germs of the same species which are sen-
sitive to antibiotics. The mere presence of VRE is not
dangerous, but an infection is difficult to treat as only
a few effective antibiotics are available (http://www.
who.int/csr/resources/publications/drugresist/WHO_
CDS_CSR_EPH_2002_12/en/).
In conclusion, it has to be pointed out that, due to
the omnipresence of microorganisms, the transmission
of germs during a stay in hospital and the resulting
occurrence of a nosocomial infection is a great problem
even in modern medicine. To prevent hospital-acquired
infections, hygienic rules have to be followed consis-
tently, particularly hygienic hand disinfection. Further-
more, a critical use of antibiotics has to be instituted in
order to avoid the development of multiresistant germs.

Cross-References

� Antiseptic
� Colonization
� Hygienic Hand Disinfection
� Legionellosis
� Methicillin
� Sepsis
� Staphylococcus aureus
� Sterilization
� Vancomycin
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Notifiable Disease

Synonyms

Reportable disease

Definition

Notifiable (reportable) diseases are diseases that are
required by law to be reported to governmental authori-
ties by medical practitioners. They used to vary accord-
ing to individual state laws. Each country will have
its own arrangements for developing surveillance data
according to its own needs and resources. The World
Health Organization (WHO) maintains worldwide cov-
erage of selected diseases and solicits the reporting of
other diseases on a voluntary basis. By international
law, plague, cholera, and yellow fever are reportable to
the WHO. Data on these diseases are summarized in
a weekly epidemiologic report prepared and distributed
by the WHO.
Within the U.S., each state has its own laws concern-
ing what diseases are reportable and how they should
be reported to the state health department. The number
of diseases reportable within the states varies from 35
to 120. State laws include penalties for not reporting
reportable diseases.
The main concern of the modern statutory notification
system is speed in detecting possible outbreaks; accu-
racy of diagnosis is only secondary.

Nuba (Eastern Africa, Sudan)

� Indigenous Health – Africa

Nuclear Medicine

Definition

Nuclear medicine is the branch of medicine that is con-
cerned with the use of radioisotopes in the diagnosis,
management, and treatment of disease. It usually uses
small amounts of radioactive materials or radiophar-
maceuticals, substances that are attracted to specific
organs, bones, or tissues. The radiopharmaceuticals that
are utilized in nuclear medicine emit gamma rays that
can be detected externally by special types of cameras

so that images can be formed to provide data and infor-
mation about the respective area of the body.

Nucleoside and Nucleotide Reverse
Transcriptase Inhibitors (NRTIs)

Synonyms

Drugs to treat AIDS; AIDS-therapeutics; Anti-HIV me-
dications; Antiretroviral medications; Nukes

Definition

Nucleoside and nucleotide reverse transcriptase in-
hibitors (NRTIs) were the first drugs used for the treat-
ment of AIDS. These substances, which are collo-
quially called “nukes”, introduce elements which dis-
rupt viral reproduction. According to the characteris-
tics of the agent used, the mistakes in viral construc-
tion appear at different parts of the virus. Thus the
combination of different NRTIs can increase the antivi-
ral effect. Azidothymidin or zidovudin (AZT, ZDV,
Retrovir®), stavudin (D4T, Zerit®), zalcitabin (DDC,
HIVID®Roche), didanosin (DDI, Videx®), lamivudin
(3TC, Epivir®, Zeffix®), abacavir (ABC, Ziagen®),
tenofovir (TDF, Viread®) and emtrictabin (FTC, Emtri-
va™) are some of the available NRTIs. They can be giv-
en as capsules or suspensions. Possible side effects are
headache, stomach ache, nausea, diarrhea, exanthemas
and an interference with the formation of blood.

Nukes

� Nucleoside and Nucleotide Reverse Transcriptase
Inhibitors (NRTIs)

Null Hypothesis

Definition

A statistical statement of no effect or no difference.
Since the statement of the research generally predicts
the presence of an effect or a difference with respect to
whatever it is that is being studied, the null hypothe-
sis will generally be the hypothesis that the researcher
expects to be rejected. The null hypothesis claims the
results obtained from the study, experiment, or test are

http://en.wikipedia.org/wiki/Notifiable_disease
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no different from those obtained as a result of a coinci-
dence. It is represented by the notation H0.

Number of Children Born Alive

� Parity

Number Needed to Treat (NNT)

Definition

The number needed to treat (NNT) is a way of express-
ing the size of a treatment effect which is easier to inter-
pret clinically. The NNT is the number of patients need-
ed to be treated to prevent one additional bad outcome.
This number is the inverse of the absolute risk reduction
(ARR).

NNT = 1/ARR

ARR = CER (control even rate)

− EER (experimental even rate)

NNT are always rounded up to the nearest whole num-
ber. The NNT is the number of patients who need to be
treated with a given intervention/medication to prevent
one bad outcome. It is the inverse of the ARR (abso-
lute risk reduction): NNT = 1/ARR. Advantages of the
use of the NNT are: incorporation of changes in base-
line risk, greater clinical relevance than the absolute and
relative risk reduction, and the possibility to compare
the relative merits of drugs. Disadvantages are: placing
emphasis on the positive side of therapeutic interven-
tions, the lack of information on the magnitude of the
baseline risk, and the lack of comparability for different
baseline risks.

Number Treated Needlessly (NTN)

Definition

The NTN is the number of individuals who are treat-
ed with a given intervention/medication without ben-
efit. The formula is: NTN = NNT − 1. Advantages of
the NTN are: it incorporates changes in baseline risk,
it is complimentary to the NNT, it can compare the rel-
ative burden of different interventions, and it encour-
ages selective targeting of drug treatment versus a broad
application of treatment results.

Numerator-Denominator Bias

Synonyms

Numerator-denominator mismatch

Definition

A numerator-denominator bias is a systematic distor-
tion due to a denominator that does not match the
numerator, or vice versa. For example, when calcu-
lating the mortality rate of a population, a numerator-
denominator bias will occur if the numerator does
not relate to the population in the denominator. This
would be the case if the numerator contained all deaths
that occurred within a particular country, whereas the
denominator contained only the resident population.
The mortality rate calculated on this basis would sys-
tematically overestimate the true mortality rate of the
resident population as deaths among visiting foreign-
ers would be included in the numerator, but the foreign
population is not part of the denominator.

Nunga (Southern South Australia)

� Indigenous Health – Australooceaninan

Nursing

� Breastfeeding

Nursing Bottle Syndrome

� Nursing Bottle Tooth Decay

Nursing Bottle Tooth Decay

Synonyms

Nursing-bottle syndrome (NBS)

Definition

Nursing bottle tooth decay is a severe kind of dental
caries in young children caused by the frequent and
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long lasting use of baby bottles with sugar-contain-
ing drinks or fruit juices. This kind of rampant tooth
decay can either destroy the milk tooth or have nega-
tive effects on eating, speaking and the permanent den-
tition. In severe cases, all baby teeth are destroyed and
have to be extracted under general anaesthesia. To pre-
vent that kind of tooth decay it is recommended that
children be encouraged to begin drinking from a cup
as they approach their first birthday. At nap times or at
night, children should not fall asleep with a bottle.

Nursing Homes

Synonyms

Residential health care facility

Definition

Nursing homes are residential health care facilities that
provide institutional care for people recovering from
an acute illness or suffering from a � chronic dis-
ease, and who require skilled nursing care and 24-hour
supervision. Besides the skilled nursing services, nurs-
ing homes offer significant assistance with � activities
of daily living as well as physical, occupational, and
speech therapy. The objectives of the therapies offered
are to enable the residents to recover from their disease
or injury and to improve their � functional ability. The
majority of the residents, who are usually elderly, have
chronic or long-term care needs that range from inde-
pendent home care to care within intensive-care units
of hospitals. The services offered by the nursing homes
differ and range from nursing homes that offer only
basic services to facilities with highly skilled and tech-
nologically state-of-the-art services that can be com-
pared with medical units in hospitals.

Nutrition
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Synonyms

Eating; Ingestion

Definition

Nutrition is the absorption of liquid and solid food.
Nutrition describes the processes whereby cellular
organelles, cells, tissues – in short the whole human
body – uses necessary substances which are obtained
from food to maintain structural and functional integri-
ty and to avoid deficiency. Nutrition is a complex inter-
action between internal or constitutional factors and
external environmental factors which determine nutri-
tional status. Nutrition is determined by cultural, social,
economical and individual aspects. In addition to other
� lifestyle and environmental factors, nutrition influ-
ences health and well being. It is a major, modifiable
and powerful element in promoting health, prevent-
ing and treating diseases and improving the quality of
life. Nutrition is affected by consumption and commu-
nication. Nutrition contributes to prevention by con-
taining vaccines like � bioactive substances. Thereby
it contributes to the physical, mental and social well
being of people (Gibney et al. 2002; Gibney et al.
2004).

Basic Characteristics

Optimal balanced nutrition of a high quality has a major
impact on health, well being and the quality of life. It
is a complex interaction between internal and external
environmental factors. The relationship between nutri-
tion and health can be described in six quality levels:

Fulfillment of Demand

An ideal � nutritional status provides the maintenance
of all bodily functions of an organism, the avoid-
ance of � malnutrition and thereby it serves the main-
tenance of health and efficiency. In industrial coun-
tries there exists a big gap between food recommen-
dations (� nutritional recommendations) and the sup-
plied nutrients and the energy intake. Food is often
too fat and it often consists of low fiber. Further-
more, salt, sugar and alcohol are consumed excessively.
This malnutrition leads to a nutritionally adverse sit-
uation. The ongoing availability of food with a high
energy supply in contrast to a low energy requirement
is the main cause of the widely spread � overnutri-
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tion and obesity in industrial countries. � Undernu-
trition and malnutrition are one of the main causes
for diseases in the developing countries (� nutrition-
al diseases). Malnutrition leads to diet-related diseases,
e. g. protein-energy-malnutrition in developing coun-
tries (Leitzmann 2001; World Health Organization (ed.)
2003; Kasper 2007).

Prevention

Certain components of food, like bioactive substances
or � antioxidants fulfill, as protective elements, impor-
tant preventive functions in the development of dis-
eases.
Bioactive substances block the development of cer-
tain tumors and arteriosclerotic vascular diseases. The
biggest group of these protective substances are � sec-
ondary plant compounds. They are found in plants as
pigments, growth regulators, repellents against vermins
and parasites as well as aroma and scents. Approxi-
mately 1000 secondary plant compounds are absorbed
daily. Thereof just a little group of approximately
100 substances has been investigated up until now. In
a mixed diet approximately 1.5 g of secondary plant
compounds are absorbed daily (Leitzmann 2001; Bie-
salski 2004).
Among other things antioxidants operate as scavengers
in the human body. Free radicals emerge in the human
body through tobacco smoking, certain drugs or UV-
radiation. Free radicals are associated with diseases like
tumors, arteriosclerosis and senile dementia. Antioxi-
dants consist of vitamin C, E and carotenoids. A lot
of vitamin C is bound, e. g. citrus fruits. The antiox-
idative effect can be best described by a little experi-
ment with a sliced apple; the brownish coloration of the
slice of an effected oxidation can be slowed down if it is
dripped with lemon juice. Antioxidants appear in fresh
fruits (e. g. citrus fruits) and vegetables (e. g. tomatoes,
broccoli), herbs, nuts, coffee and tea. A rich vegetable
diet which contains a lot of nutritional components pro-
vides good protection from chronic and degenerative
diseases.
� Functional food products are frequently advertised
as health improvers. This diverse food group consists
of food and drinks, which are enriched with, for exam-
ple, vitamins, bacteria cultures or secondary plant com-
pounds. Good examples of functional food are pro-
and prebiotica which are often offered in the form of

yoghurts (� prebiotics, � probiotics) (Biesalski 2004;
Kasper 2007).

Pleasant Taste

People do not eat only to nourish themselves but also
to enjoy the actual consumption of food and drink
(� pleasant taste). Thereby food and drink are appre-
ciated as individually learned sensual experiences. The
sensual quality of food (� sensoric quality of food)
gives a sense of enjoyment. The loss of the ability
to taste, smell, judge the consistency and the color of
food can lead to sensorial deprivation which can lead to
a sensual loss or even to a lack of the ability to enjoy
food at all.
The task of nutritional education is to develop and acti-
vate early sensuality and enjoyment. Those who enjoy
develop situations of enjoyment and cultivate associa-
tions with the object of enjoyment, e. g. they choose
dishes and refine them. Gourmets are in a position to
maintain a proper balance, to control themselves and to
accept abstinence. Enjoyment is one of the basic fac-
tors which leads to conserving health and, thereby, con-
tributing to the well being of the individual (Thimm and
Wellmann 2004; Kasper 2007).

Communication

Eating in a community takes place according to social
rules. Common meals can be influenced through devo-
tion, love and communication. People exchange views,
share thoughts and experience, reach agreements and
norms and values are facilitated. Common meals con-
tribute to security and trust. They are also embedded
in common care for each other and especially for chil-
dren. In this way information can be exchanged, social
behavior can be trained, relationships can be promoted
and thus social well being can be enhanced. This “table
community” symbolizes togetherness. Common meals
offer a chance to develop social networks. Since the 70s
common meals, taken with the family, have more and
more been relegated to weekends; this development has
led to a loss of social values and relationships (Hurrel-
mann 2002; Hurrelmann et al. 2006).

Lifestyle

Where, what and how much people eat and drink - in
short their nutritional behavior (� behavior of nutri-
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tion) – is basically influenced by their lifestyle; daily
routine is affected by lifestyle which affects food pref-
erences or dislikes and ways of eating and drinking.
In the course of the development of an individual, pat-
terns of behavior are built up step by step until a whole
individual lifestyle is adopted. Already by the stage of
adolescence there are different styles found with regard
to free-time and nutritional behavior. The “sportive
type” for instance prefers healthy food; milk, fruit and
vegetables are regularly on the menu. In contrast, the
“television type” likes sweets, and rarely consumes
healthy food. Whether adolescents follow a sportive or
television orientated lifestyle may be, to a lesser degree,
self-determined or dependent on their parents’ influ-
ence, their education and social levels as well as on
their educational environment. The nutritional behavior
of adolescents and adults is part and parcel of their par-
ticular lifestyles and factors like attitude, knowledge,
economic status and gender can have an influence (Ger-
hards and Rössel 2003).

Food Safety

Safe food, which is free from microorganisms, noxious
and other hazardous substances that cause diseases, is
an important condition for healthy nutrition (� food
safety). Recent experiences with animals suffering from
bovine spongiform encephalopathy (mad cow disease)
have shown how quickly the global marketing of prod-
ucts can become an international health problem. The
safety of food can be enhanced by a quality manage-
ment system like the � HACCP-concept. Furthermore,
monitoring of the food supply by health officials is nec-
essary (Gibney et al. 2004).
The six quality levels clarify that nutrition is determined
by cultural, social and individual factors. Nutrition is
a major, modifiable and powerful factor in promoting
health, preventing and treating diseases and improv-
ing the quality of life. Thereby nutrition contributes to
physical, mental and social well being. The slogan “You
are what you eat!” concisely sums up the concept.
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Nutritional Diseases

Definition

Nutritional diseases are diseases in which � mal-
nutrition plays an import role in terms of the devel-
opment and course of the illness. Nutritional diseases
are, for example, caries, obesity, obstipation, high blood
lipids and arterial circulatory disturbances.

Nutritional Recommendations

Definition

Nutritional recommendations are guidelines for nutri-
tional and energy intakes that are adapted to meet prop-
er levels of � nutrition and that avoid � malnutrition
and further the maintenance of health. They are pro-
duced by different international organizations such as
WHO/FAO and by national expert panels in different
countries such as the Food Nutrition Board, USA and
the Deutsche Gesellschaft für Ernährung.

Nutritional Status

Synonyms

Nutritional condition

Definition

Nutritional status is the current body status of a person
or a population group related to their state of nourish-
ment. The nutritional status is determined by a com-
plex interaction between internal or constitutional fac-
tors and external environmental factors like age, gen-
der, � nutrition, behavior, � physical activity, diseases,
� food safety, social and economic circumstances. An
ideal nutritional status occurs when the supply of nour-
ishment conforms to the need for nourishment. People
can have an optimal nutritional status or they can be
under-, over- and/or malnourished. The nutritional sta-
tus of an individual has consequences: an optimal nutri-
tional status is a powerful factor for health and well
being whereas � malnutrition may increase to infec-
tion and chronic diseases, � undernutrition may lead
to increased infections and decreases in physical and
mental development, and � overnutrition may lead to
obesity as well as to metabolic syndrome or type 2 dia-
betes.

Nutritionist

� Dietician

N-Year Event

Definition

Event whose magnitude is exceeded, on average, once
in N years.
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Synonyms

Severe overweight; Adiposity

Definition

Obesity is defined as disease in which excess body
fat has accumulated to such an extent that health is
adversely affected. � Body Mass Index (BMI, i. e.
weight in kg / (height in m)2) is the population mea-
sure of obesity BMI does not account for body com-
position and variations in fat distribution. Cut offs are
defined according to BMI-associated morbidity. Eth-
nic populations differ in the level of risk associated
with a particular BMI. In Caucasian adults BMI is
normal between 18.5 and 24.9 kg/m2. Values between
25.0 and 29.9 kg/m2 correspond to overweight (over-
weight or preobese), >30.0 kg/m2 denotes obesity. Obe-
sity can be further classified into class I (moderate,
30.0–34.9 kg/m2), class II (severe, 35.0–39.9 kg/m2)
and class III (very severe, >40.0 kg/m2). In children
and adolescents national and international BMI refer-
ence percentiles are used with the 90th and 97thP as cut
offs for overweight and obesity, respectively. In the US
85th and 95thPs are used. The association between BMI
and body fat varies according to body build and propor-
tion as well as across populations. Alternatively direct
measures of body fat (e. g. anthropometric or bioelec-

trical impedance measurements) are used in population
surveys with values >25 (males) and >30% of body
weight (females) denoting overfat. Abdominal (or vis-
ceral) fat carries the highest metabolic risk. Waist cir-
cumference (measured at the midpoint between lower
border of the rip cage and the iliac crest) is a popula-
tion measure of abdominal fat. Risk is increased above
94 (males) and 80 cm (females). Risk is substantially
increased at >102 and >88 cm, respectively. The waist
associated risk is independent and additive to the BMI-
associated risk. The waist to hip ratio (w/h) is relat-
ed to cardiovascular risk. w/h is the ratio between risk
(i. e. w = excess abdominal fat) and protective factors
(i. e. hip circumference is related to fat free mass). w/h-
cut offs are >1.0 in males and >0.85 in females. Taken
together weight, fat and waist characterize obesity and
its health risks.

Basic Characteristics

Levels and Trends

There is a world wide increase in the prevalence of
overweight and obesity. In adult populations prevalence
of overweight plus obesity varies between about 30%
(China) and more than 60% (industrialized countries).
Corresponding prevalences of obesity range between
3 and above 25%. Prevalence of overweight children
and adolescents is between 5 to 20% with consider-
able differences between countries, e. g. there is a north-
south gradient in Europe with highest values in south-
ern European countries. Trend data suggest steep ris-
es in prevalences of overweight and obesity during the
past 25 years, e. g. there is a 2- to 5-fold increase in
overweight prevalence in children and adolescents in
Germany. In non developed countries increases in over-
weight and obesity are strongly associated with transi-
tion and economic growth. A further increase in over-



1006 Obesity

weight and obesity is likely. According to the WHO
prognosis for 2040 obesity prevalence will reach 50%
in industrialized countries.

Causes

Overwight and obesity are mainly considered as a prob-
lem of energy balance. Thus the high intake of ener-
gy and energy dense foods (e. g. fast food), animal fat,
sugar sweetened beverages, high portion sizes at con-
comitantly low energy expenditure due to low physical
activity (due to increases in car ownerships, automati-
zation at occupational and household work, low leisure
time activities, urban residence) and high inactivity (i. e.
sedentary lifestyle due to high TV and media use) all
result in a positive energy balance. In population sur-
veys crude proxies for inactivity such the amount of
hours spent viewing TV per day or the number of cars
per household show close associations with the preva-
lence of overweight and obesity. In addition increas-
es in inactivity over time are closely related with rises
in overweight and obesity. Breast feeding seems to be
protective with respect to childhood overweight. Addi-
tional determinants of overweight and obesity are high
parental weight and low socioeconomic status (SES).
Genetic studies suggest a susceptibility of some peo-
ple to become overweight and obesity under the influ-
ence of gene-environment interactions. However up to
now this idea has not been substantiated. There are
steep and inverse social gradients in overweight and
obesity in children, adolescents and adults. The lower
the social position the higher the prevalence of over-
weight as well as overweight-related co-morbidities.
The inverse SES gradient in overweight remains after
adjustment for SES-related lifestyle variables suggest-
ing psychosocial factors in addition to health-relat-
ed behaviors as determinants. Other factors promoting
weight gain include smoking cessation, excess alcohol
intake, drug treatment (e. g. tricyclic antidepressants,
corticosteroids), certain endocrinological (e. g. Cush-
ing disease) and genetic disorders (e. g. Prader Willi
syndrome) as well as changes in social circumstances
(e. g. marriage, birth of a child). In developing coun-
tries the trend towards industrialization and global mar-
ket economies has improved living standards but also
increased the risk of diseases (i. e. obesity, diabetes mel-
litus type 2, cardiovascular diseases). Obesity is the
first of the so-called diseases of civilization to emerge.

Taken together, obesity is considered as a complex
multifactorial disease with considerable inter-individu-
al variations.

Consequences

Health consequences of overweight and obesity include
non communicable diseases such as type 2 diabetes
mellitus, dyslididemia, insulin resistance and gallblad-
der disease with a more than 3-fold increase in rela-
tive risk (RR). Moderately increased risks (RR 2–3) are
observed for hypertension, gout, cardiovascular disease
and osteoarthritis. RR is slightly increased (RR 1–2) for
certain cancers (breast cancer in postmenopausal wom-
en, endometrial cancer, colon cancer, prostate cancer),
polycystic ovary syndrome, impaired fertility, low back
pain and fetal defects associated with maternal obesity.
In addition there are a number of psychosocial prob-
lems associated with obesity (e. g. body shape dissat-
isfaction, stigmatization). Eating disorders (i. e. binge
eating, night eating syndrome) may be seen in up to
30% of severely obese patients seeking medical help.
Life expectancy is reduced in overweight and obesi-
ty subjects. When compared with a 40-year-old nor-
mal weight subject 3 and 7 years of life are lost in
overweight and obesity. Smoking is an additive health
risk causing a further loss of 6 years of life in obe-
sity individuals. In children health consequences of
obesity include faster growth, psychosocial problems
(e. g. due to stigmatization), persistence into adulthood
(e. g. >80% in obesity adolescents), dyslipidemia, hep-
atic steatosis, impaired glucose tolerance, metabolic
syndrome, orthopedic complications, cholelithiasis and
hypertension. For example, in 10-year-old obesity chil-
dren the prevalences of hypertension and dyslipidemia
exceed 30% when compared to values below 5% in
their normal weight counterparts.

Treatment and Prevention

Priorities to control the obesity epidemic include pre-
vention of excessive weight gain, sustained weight loss
as well as elimination of disparities in obesity and
its complication. Principle strategies to prevent weight
gain are reduction of energy intake (with an increase
consumption in low energy dense foods like fruit and
vegetables at concomitant decreases in sugar sweet-
ened beverages and portion sizes), increase in ener-
gy expenditure (by increased both exercise- and non



O

Obesity 1007

exercise activities), decrease in inactivity (reduced TV
and media use) and recommendation of breast feed-
ing. Areas to intervene include (i) the individual (e. g.
lifestyle counseling), (ii) family and household settings,
(iii) kindergarten, school and workplace, (iv) commu-
nity and neighborhood as well as (v) the macro-envi-
ronment. Today most experience is in the (i), (ii) and
(iii) areas. Studies on the feasibility and effectiveness
of school– and community programs have only recently
been undertaken. The information has been systemati-
cally analyzed in different Cochrane reviews.
Treatment strategies of the obese patient include diet
(i. e. low calorie diets) together with increased phys-
ical activities as part of a behavior-oriented lifestyle
program. Pharmaco-therapy tackles energy intake by
reducing appetite and digestion of dietary lipids. In the
severely obese with high co-morbidity bariatric surgery
(e. g. gastric banding) may be indicated. Theoretical-
ly all these measures are capable of inducing signif-
icant weight loss as well as lessening co-morbidity.
However, to present, experience suggests high effica-
cy but low long term (i. e. 3 to 5 year) effectiveness, i. e.
none of the above mentioned strategies (except bariatric
surgery) has sustained positive effects in terms of reduc-
tion of weight and co-morbidities. This is mainly due
to low rate of adherence to protocols (e. g. during the
first year less than 20% of the patients recruited fol-
lowed dietary advice). However in controlled studies
with high adherence rates significant weight losses were
observed (e. g. a reduced energy intake by 600 kcal/d
reduced body weight by 5 kg/year compared to the
spontaneous increase of about 0.5 kg/year before treat-
ment).
Most of our observations on prevention of childhood
overweight have been carried out in the school set-
ting. Health education as well as changes in school
environment have been used to increase the knowl-
edge and competence of children. Long-term follow up
(i. e. up to 2 to 4 years) data suggest some improve-
ments in knowledge and health-related behaviors but
only minor or no changes in BMI prevalence and inci-
dence. Selective positive effects were observed in chil-
dren of normal weight mothers and high SES families.
The intensity and expense of the program did not affect
outcome. School-based health promotion works better
in a health promoting environment. Family-based pro-
grams have been used for families of overweight and
obesity children. These programs reach a high intensi-

ty but are expensive. There are some long-term experi-
ences (i. e. up to 12 years) showing some long-lasting
positive effects in terms of BMI. However this strat-
egy reached high rather than low SES families thus
increasing the SES gradient in overweight. Compar-
ing family programs, school-based health promotion
or more general measures (e. g. reducing TV adver-
tising for snacks, sweets and soft drinks) BMI reduc-
tion of 1.7, 1.1 and 0.2 kg/m2 per child have been cal-
culated. However, expressing these data in terms of
DALYs, 2700, 8000 and 37 000 respectively have been
saved. These data argue in favor of general measures
to prevent childhood overweight. More recently vari-
ous community-led action plans resulted in effective
long-term prevention. Different settings (e. g. commu-
nity health centers, primary care, schools, after school
programs, churches, sport clubs, fast food outlets) and
experts (e. g. politicians, physicians, nutritionists) were
involved resulting in community building, awareness
raising and long-term (i. e. 3 to 8 years) effectiveness in
terms of improved knowledge, lifestyle and nutritional
status and costs.

Outlook

There is lack of intervention at government level. Obe-
sity, like most other challenging public health prob-
lems, probably requires multifaceted educational and
environmental interventions. These approaches work
against a strong trend which favors consumerism and
thus a high percentage of unhealthy lifestyle. This trend
limits the success of health promotion. Overweight is
not only a problem of low SES people or even the poor.
Since there are considerable differences between all
social groups, the gradient reflects problems between
different SES groups within our societies. Then the obe-
sity epidemic is an epiphenomenon of other (e. g. eco-
nomic, educational, social) problems within our soci-
eties. Thus the solution of obesity problems follows
the solution of economic, educational and/or social
problems. Tackling the obesity epidemic indirectly by
improving capabilities and thus autonomy as well as
social participation of parents and children is health
promoting. This does not neglect the value of an “eco-
logical” approach (e. g. tackling the obesogenic envi-
ronment). Changing the food environment, reconsider-
ing the value and consequences of economic growth
and consumerism as well as changing views about obe-
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sity (i. e. reducing stigma) all add to the reduction of the
incidence and prevalence of obesity.

Cross-References

� Body mass index
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Synonyms

Nonexperimental studies

Definition

An observational epidemiologic study is a type of study
in which the investigator observes and measures the
effect of a � risk factor, diagnostic test, or treatment
on a particular outcome but does not intervene (in con-
trast with an experimental study, no attempt is made to
affect the outcome).

Basic Characteristics

Appropriate use of observational studies permits the
investigation of prevalence, incidence, associations,
causes, and outcomes. Where there is little evidence
on a subject, such studies are cost effective ways of
producing and investigating hypotheses before larger
and more expensive study designs are embarked upon.
In addition, they are often the only realistic choice of
research methodology, particularly where a � random-
ized controlled trial would be impractical or unethi-
cal. Observational studies can be classified into descrip-
tive studies, which are usually undertaken when little is
known of the epidemiology of a disease, and analytic
studies, which are carried out when leads about etiolo-
gy are already available.

Descriptive Studies

Descriptive studies provide information on patterns of
disease occurrence in populations, particularly in rela-
tion to people, places, and times. Generally, the empha-
sis in these studies is on estimation (e. g. of the disease
prevalence, the natural history of disease, the resources
required to treat the disease, or attitudes and percep-
tions about the disease). These types of study can some-
times be used to generate hypotheses. Descriptive study
designs include � case reports, � case series (an exten-
sion of the case report), and ecological (correlation)
studies (� ecological study).

Analytic Studies

Analytic studies (hypothesis testing studies) are
designed specifically to test causal hypotheses that have
usually been generated from descriptive studies. The
three major types of analytic studies are cohort stud-
ies (prospective and retrospective), case control studies,
and cross sectional studies.

Cohort Studies (Synonyms: Follow-up; Incidence;
� Longitudinal Studies) Cohort studies are con-
sidered the strongest of all observational designs. In
a cohort study, the investigator usually starts with two
� cohorts who are apparently free of the disease of
interest – one exposed to a possible risk factor and
another who are not exposed. These cohorts are then
followed through time in order to determine the out-
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come events (e. g. incidence) among the exposed and
the unexposed. The follow-up period depends on the
natural history of the outcome disease and the frequen-
cy of disease occurrence. The incidence in the exposed
cohort is then compared with the incidence in the unex-
posed cohort. The resultant ratio is called � relative
risk or � risk ratio (RR) and it is considered the best
measure of effect. In addition to the relative risk, the
� attributable risk (AR) and � population attributable
risk (PAR) can be calculated (Gordis 2004).
Cohort studies are used to study incidence, causes, and
prognosis. Because they measure events in chronologi-
cal order, they can be used to identify cause and effect.
In a prospective cohort study (concurrent cohort study),
the investigator collects information on the exposure
status of the cohort members at the time the study
begins (or at the time the exposure occurs during the
study), and identifies new cases of disease from that
time forward (the cohort is “followed up” prospective-
ly).
Example: A prospective cohort study on mortality in
relation to smoking that took place between 1951 and
2001 in the United Kingdom has recently been pub-
lished in the British Medical Journal by the eminent
epidemiologist Sir Richard Doll and coworkers (Doll
et al. 2004). The cohort was a group of 34,439 British
male doctors listed in the British Medical Register.
Information about their smoking habits was obtained in
1951, and periodically thereafter; cause-specific mor-
tality was monitored for 50 years. The study revealed
that, among the men born around 1920, prolonged
cigarette smoking from early adult life tripled age spe-
cific mortality rates, but cessation at age 50 halved the
hazard, and cessation at age 30 avoided almost all of the
increase.
A problem that occurs when the cohort method is
applied to the study of chronic diseases such as coro-
nary heart disease or cancer is that large numbers of
people must be followed up for long periods before
sufficient cases accrue to give statistically meaningful
results. The difficulty is further increased when there is
a long induction period between first exposure to a haz-
ard and the eventual manifestation of disease, as with
most carcinogens, for example. An approach that can
help to counter this problem is to carry out the follow up
retrospectively. Obviously, such a study is only feasible
when the health outcome of interest can be measured
retrospectively (Coggon et al. 1997).

In a retrospective cohort study (historical or noncon-
current cohort study), the exposure status is established
from information recorded at some time in the past,
and disease incidence is determined from then until the
present (i. e. the cohort is “followed up” retrospective-
ly). The study period may be many years but the time to
complete the study is only as long as it takes to collate
and analyze the data (Gordis 2004).
Example: To determine whether the frequency and pat-
tern of use of the accident and emergency (A&E)
department by individuals with diabetes is different
from that of the general population, a historical cohort
of 696 individuals with diabetes and a non-diabetic
comparison cohort, matched on age, sex, and general
practice, was conducted in 1997. The use of an urban
A&E department by the two cohorts was compared
(number of visits between 1984 and 1996). Individu-
als with diabetes made more frequent visits to the A&E
department than the general population. Since there was
no excess of visits for injuries and the proportion requir-
ing admission was similar, the hypothesis that they have
a different threshold for attending was not supported
(Goyder et al. 1997).

Case Control Studies (Case Referent Studies; Case
Comparison Studies) In a case control study, the
investigator selects two groups – a group of individuals
with a disease of interest (or other outcome), called cas-
es, and a suitable group of people without that disease,
called controls. The history of exposure to suspected
risk factors is then determined and compared retrospec-
tively between “cases” and “controls”. The measure of
association in a case control study is called an � odds
ratio (OR). It is the ratio of the odds (chance) of expo-
sure among cases in favor of exposure among controls.
However, true incidence estimates cannot be generated
from a case control study (Gordis 2004).
The starting point of most case control studies is the
identification of cases. This requires a suitable case def-
inition. Ideally, the cases studied should be a random
sample of all of the patients with the disease. Select-
ing the controls is often a more difficult problem. The
controls may be a matched (� matching) or unmatched
random sample from the unaffected population.
Case control studies are often used to generate hypothe-
ses that can then be studied by prospective cohort or
other studies. They are useful for studying rare diseases
or outcomes. When there is a long latent period between
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an exposure and a disease, case control studies are the
only feasible option.
Example: A case control study was conducted in order
to assess possible relationships between potential risk
factors and Graves’ disease. The study included 100
newly diagnosed patients with Graves’ disease and 100
controls matched with respect to sex, age (+/− 2 years),
and type of residence (rural, urban). All the subjects
were interviewed by the same doctor. The findings indi-
cated that stressful life events, lack of social support,
and family history of Graves’ disease were significant-
ly associated with the occurrence of Graves’ disease
(Janković et al. 1997).
� Nested case control studies and � case cohort stud-
ies combine elements of both case control and cohort
studies.

Cross Sectional Studies (Prevalence Studies; Sur-
veys) In cross sectional studies, the presence or
absence of both the exposure and the disease in a giv-
en population are measured at a point in time or over
a short period. Prevalence rates among those with and
without the exposure or at different levels of expo-
sure are then determined and compared. Because both
exposure and disease are measured at the same time,

Characteristics of the study Cohort study Case control
study

Cross
sectional
study

Time required for study Generally long Relatively short Relatively short

Cost of study Expensive Relatively
inexpensive

Relatively
inexpensive

Strength of causal inference High Medium Low

Investigation of rare disease – Best –

Investigation of rare exposure Best – –

Study of multiple outcomes
of an exposure

Best – Possible

Study of multiple exposures Possible Best Possible

Measurement of temporal sequence Best Possible –

Measurement of incidence rates
and Relative Risk (RR)

+ – –

Measurement of Odds Ratio (OR) + + +

Selection bias Low High Medium

� Recall bias Low High High

Loss to follow-up High Low –

Observational Studies, Table 1
Comparison of cohort, case con-
trol, and cross sectional studies
(Source: modified from Beaglehole
et al. 1993)

it is impossible to determine, in most cases, which
came first. Therefore, cross sectional studies can sug-
gest associations between an exposure and a disease but
do not permit identification of cause and effect.
Cross sectional studies are the best way to determine the
prevalence of diseases and they are appropriate studies
for planning health care. They are relatively quick and
inexpensive.
The principal summary statistic of cross sectional stud-
ies is the Odds Ratio (OR).
Among the more widely known cross sectional stud-
ies are the periodic national household (interview) sur-
veys by the U.S. National Center for Health Statistics
(NCHS), the annual (telephone) Behavioral Risk Fac-
tor Survey conducted by the U.S. Centers for Disease
Control and Prevention (CDC), etc.

Comparison of Various Study Designs The decision
to choose an appropriate study design is not an easy
task. “There an only a handful ways to do study prop-
erly but a thousand ways to do it wrong” (Sackett and
Wennberg 1997). Each observational study has its own
strengths and weaknesses (Table 1) and there is rarely
only one type of study design that is appropriate to
answer a study question.
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Cross-References

� Attributable Risk (AR)
� Case Cohort Study
� Case Series
� Cohort
� Confounding and Interaction
� Ecological Study
� Individual Case Description
� Longitudinal Study
� Matching
� Nested Case Control Study
� Odds Ratio (OR)
� Population Attributable Risk (PAR)
� Randomized Controlled Trials
� Relative Risk
� Risk Factor
� Risk Ratio (RR)
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Observer Bias

Synonyms

Interviewer bias

Definition

Observer bias means that investigators who know
which treatment has been assigned to a given subject
may be more watchful for certain side effects and ben-
efits. The best protection against observer bias is to
have neither investigator nor participants knowing the
group to which the subject has been assigned. This type

of study is called double blind. Protection against this
bias is also possible in triple blind studies in which not
only the participant and the investigator but also those
responsible for data analysis do not know the group to
which the participant has been assigned. In open tri-
als, it is important to follow the experimental and con-
trol group with equal intensity for evaluation of the out-
come.

Obsessive-Compulsive Disorder (OCD)

Definition

Obsessions are recurrent, intrusive thoughts, impuls-
es, or images that are perceived as inappropriate,
grotesque, or forbidden. A characteristic feature of an
obsessive-compulsive disorder is the repetitive inner
compulsion, perceived as tormenting, to think or do
certain things. Common themes include contamination
with germs or body fluids, doubts (i. e. the worry that
something important has been overlooked or that the
sufferer has unknowingly inflicted harm on someone),
order or symmetry, or loss of control of violent or sex-
ual impulses. The subjects often try in vain to resist
their impulse. Compulsions are repetitive behaviors or
mental acts that reduce the anxiety that accompanies an
obsession or “prevent” some dreaded event from hap-
pening. These tasks or rituals are seen as being nei-
ther pleasant nor useful, but are designed to prevent
events or situations that, objectively, are unlikely to
occur. Compulsions include both overt behaviors, such
as hand washing or checking, and mental acts including
counting or praying.

Cross-References

� Anxiety Disorders

Obstetrics and Gynecology

Definition

Obstetrics is the field of medicine specialized in the art
and science of managing pregnancy, labor, and the time
after delivery. Gynecology is the branch of medicine
specifically concerned with the health of the female
organs of reproduction and diseases thereof.
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Occupational Accidents

Synonyms

Accidents at work

Definition

According to the ILO definition from 1998, occupa-
tional accidents can be define as accidents that happen
at work and accidents on the way to and from work.
As a result of occupation accidents, � occupational
injury, disease, or death can occur. Another definition
describes an occupational accident as an unexpected
and unplanned occurrence, including acts of violence,
arising out of or in connection with work which results
in one or more workers incurring a personal injury, dis-
ease or death. It is suggested that travel, transport or
road traffic accidents in which workers are injured and
which arise out of or in the course of work, i. e. while
engaged in an economic activity, or at work, or carrying
on the business of the employer should be considered as
occupational accidents.

Occupational Cancer

Synonyms

Occupational malignant diseases

Definition

Occupational cancer is a group of different diseases
that have the same feature, the uncontrolled growth and
spread of abnormal cells and well documented associ-
ation between occupational exposures to carcinogens
and onset of disease. There are different national and
international lists and classifications of potential car-
cinogens like: WHO International Agency for Research
on Cancer (WHO IARC) (http://www.iarc.fr), National
Institute of Occupational Health (NIOSH) (http://www.
cdc.gov/niosh/topics/cancer/), Occupational Safety and
Health Administration (OSHA) (http://www.osha-slc.
gov/SLTC/carcinogens/index.html).

Occupational Disability

Synonyms

Workplace disability

Definition

Occupational disability can be described as a partial
or complete loss of � working capacity due to the
� chronic diseases or injuries related to � occupational
exposures. Disability at workplace usually results from
repeated exposure to mild stressors or agents, rather
than from a single incident. For example, some agents
can cause or activate asthma; repeated or loud � nois-
es can lead to hearing loss; production pressure, such
as piece-rate demands, can cause symptoms of psycho-
logical stress; and repetitive motions can lead to cumu-
lative stress disorders (e. g. carpal tunnel syndrome).
Exposure to such stressors can exacerbate disabilities
that already exist and make them more debilitating. As
a consequence, some workers are no longer capable of
performing their specific job tasks or are partially or
completely unable to perform any particular job.

Occupational Disease Incidence

Definition

Occupational disease incidence is the number of new
cases of � occupational disease in a given population.
It can be calculated on a national, industrial, or even an
individual enterprise level. Occupational disease inci-
dence is less informative than occupational disease inci-
dence rate (which is the number of new cases of occu-
pational disease during the calendar year divided by the
number of workers in the examined group during the
year, multiplied by 100 000) due to fact that a denom-
inator is missing. However, disease incidence can use-
fully be used in a situation where there is a stable popu-
lation (when the number of workers does not vary in
examined periods). In all other situations the use of
incidence rate is much more suitable.

Occupational Disease Registry

Definition

Occupational disease registry is a register of official-
ly recognized cases of � occupational diseases. Regis-
tration is usually organized on a national level and the
register is managed by the national institution responsi-
ble for occupational health. National legislation speci-
fies the procedures for registration of occupational dis-

http://www.iarc.fr
http://www.cdc.gov/niosh/topics/cancer/
http://www.cdc.gov/niosh/topics/cancer/
http://www.osha-slc.gov/SLTC/carcinogens/index.html
http://www.osha-slc.gov/SLTC/carcinogens/index.html
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eases as well as procedures for its recognition. As each
country decides on the amount and the structure of data
in the occupational disease registry there is a huge vari-
ability among countries which causes a lot of problems
in comparison at an international level.

Occupational Diseases

PETAR BULAT

Head of Occupational Toxicology Department,
Institute of Occupational Health, Clinical Centre
of Serbia, Belgrade, Serbia
bulatp@eunet.yu

Synonyms

Industrial disease

Definition

Occupational disease is any disease contracted as
a result of an exposure to risk factors arising from work
activity (ILO definition). This definition, like most
of occupational disease definitions, specify causality
between the disease and the exposure factor (phys-
ical, chemical, biological and others) present in the
work/activity taken into account. On the other hand
some definitions are focused on legal aspects of occu-
pational disease, like the European Occupational Dis-
eases Statistics (EODS) definition. According to EODS
an occupational disease is a case of disease recognized
by the national authorities as being caused by a factor
at work.

Basic Characteristics

In contrast to the definitions of occupational diseases,
which are similar in different countries, the systems
of recognizing occupational diseases are not uniform.
Generally, there are three systems:
• Open system (every disease with sufficient proofs

that it is caused by � occupational exposure is an
occupational disease);

• Closed system (only diseases which are listed on the
� national list of occupational diseases can be rec-
ognized as occupational ones);

• Mixed system (a combination of open and closed
systems).

Each of those three systems brings some advantages
and disadvantages so there is no ideal system for occu-
pational disease recognition. Even among countries
applying a similar system there are a lot of differences.
For example, in the European Union most countries use
a ‘mixed system’ but there is a significant difference in
a list of occupational diseases for each country. Accord-
ing to official EU sources in Italy there is a list of 58
occupational diseases, in France there are 98 tables of
occupational diseases, in Germany a list of 67 occupa-
tional diseases, in Austria a list of 52 occupational dis-
eases, and in the United Kingdom a list of 70 occupa-
tional diseases.
ILO propose a list with four groups of occupational dis-
eases:

• Diseases caused by agents
• Chemical (like: beryllium, cadmium, phosphorus,

chromium, manganese, arsenic, mercury, lead,
fluorine, carbon disulphide, the toxic halogen
derivatives of aliphatic or aromatic hydrocar-
bons, benzene or its toxic homologues, nitro- and
amino-derivatives of benzene or its homologues,
nitroglycerine or other nitric acid esters, alcohols,
glycols or ketones, etc.)

• Physical (like: � hearing impairment caused by
noise, diseases caused by vibration, diseases
caused by work in compressed air, diseases
caused by ionizing radiations, etc.)

• Biological (infectious or parasitic diseases con-
tracted in an occupation where there is a particular
risk of contamination)

• Diseases by target organ systems
• Respiratory diseases (like: � pneumoconioses

caused by sclerogenic mineral dust (silicosis,
anthraco-silicosis, asbestosis) and silicotubercu-
losis, bronchopulmonary diseases caused by hard-
metal dust, cotton, flax, hemp or sisal dust (byssi-
nosis), occupational asthma, extrinsic allergic
alveolitis caused by the inhalation of organic
dusts, siderosis, chronic obstructive pulmonary
diseases, etc.)

• Skin diseases
• Occupational musculo-skeletal disorders

• � Occupational cancer (caused by: asbestos, ben-
zidine and its salts, chromium, vinyl chloride, ben-
zene or homologues, ionizing radiations, tar, pitch,
bitumen, mineral oil, anthracene, or the compounds,
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products or residues of these substances, nickel com-
punds, wood dust, etc.)

• Other diseases
According to the ILO recommendation, 194 member
states should develop a national list of occupational dis-
eases including, at least, the diseases mentioned in the
ILO proposal, but it seems that many countries did not
follow that recommendation.
Besides differences in the systems of occupational dis-
ease recognition, there are huge diversities in prerequi-
site conditions for recognition of an occupational dis-
ease. Usually, there are two steps in the process: prov-
ing the disease is related to an occupation or working
conditions and proving there has been exposure. As
one might expect there are great differences in criteria
for diagnosing disease among countries (for example
almost every country has its own criteria for diagnosing
silicosis or asbestosis). Then there is problem of prov-
ing that a worker was exposed to a certain risk factor
exceeding the maximum levels established for regula-
tory purposes. Also, there is the problem of � individu-
al susceptibility so that even in a case where workplace
exposure did not exceeded the maximum permissible
values there is always a possibility that it caused dis-
ease in an individual. These mentioned differences are
only a top of the iceberg problem compared to � occu-
pational disease incidence on an international level. It
has to be said that some countries do not have a proper
system for registering occupational diseases (� occu-
pational disease registry) or possess a registry which
is not functioning (some countries—not only develop-
ing ones—do not have a registry at all) so there are
no reliable data on global incidence of occupational
diseases. However, based on available data, incidence
of occupational diseases in 2001 varies from 0.47 per
100 000 inhabitants in Armenia to 453.72 in Sweden.
The estimated number of cases of occupational dis-
eases per year worldwide is in the range 4 240 700–
10 010 800. The estimated number of deaths due to
occupational diseases per year is in the range 583 700–
704 200.
According to the estimated annual incidence of occupa-
tional disease in the world (Leigh et al. 1999) muscu-
loskeletal disorders are linked with more than 30% of
the total number of occupational diseases.
The estimates of � disability-adjusted life years
(DALY) for 2000 shows that the selected occupation-
al risk factors were responsible worldwide for 37% of

Occupational Diseases, Table 1 Estimated annual incidence of
occupational diseases in the world

Pesticide poisoning 109 000

Other poisoning 122 000

Cancer 191 000

Mental disorders 318 000

Pneumoconioses 453 000

Noise-induced hearing loss 1 628 000

Skin disorders 1 895 000

Chronic respiratory disease 2 631 000

Musculoskeletal disorders 3 337 000

back pain, 16% of hearing loss, 13% of chronic obstruc-
tive pulmonary disease (COPD), 11% of asthma, 9% of
lung cancer and 2% of leukaemia (Nelson et al. 2005).
Occupational disease compensation also varies a-
mongst countries. Most of the developed countries
compensate workers all direct and indirect losses
caused by occupational disease. But some countries in
cases in which the occupational disease does not cause
a physical impairment or loss of earnings do not com-
pensate anything except the costs of medical treatment.
Nevertheless, the cost of occupational diseases to soci-
ety has been estimated at 2–14% of the gross national
product in different studies in different countries.

Cross-References

� Disability Adjusted Life Years (DALYs)
� Hearing Impairment Caused by Noise
� Individual Susceptibility
� National List of Occupational Diseases
� Occupational Cancer
� Occupational Disease Incidence
� Occupational Disease Registry
� Occupational Exposure
� Pneumoconioses
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Introduction

Occupational and environmental health are closely
related disciplines that share a history, methodology,
problems, etc. Development of medicine, science, tech-
nology, and society led to differentiation between those
disciplines and nowadays they are fully separated with
clearly different objectives in most countries.

Occupational and Environmental Health History

The history of occupational and environmental health
(OEH) can be traced to the ancient period. In old Egypt,
rules were established for burying corpses, cleaning
streets, waste management, and food and water quality
control. Observations of increased rates of illnesses and
mortality among miners date back to Greek and Roman
times. Hippocrates warned his followers to observe the
environment in order to understand the origins of ill-
nesses in their patients. However, Bernardino Ramazzi-
ni (1633–1714) is recognized worldwide as the father
of preventive, and especially occupational, medicine.
He published in a book in 1700: “De Morbis Artificum
Diatriba” (Diseases of Workers). This was the first sys-
tematic study of trade diseases and was based on visits

to workshops in Italy. Bernardino Ramazzini described
diseases in a number of occupations such as painters,
intellectuals, potters, midwives, miners, etc. He rec-
ognized mercurialism, lead intoxication among potters
using lead glaze, etc. Bernardino Ramazzini empha-
sized the importance of data on occupation in patient
history.
The real development of OEH started during the indus-
trial revolution. The first OEH laws originate from the
19th century. During the 19th century, the first laws
regulating child labor, work safety, and limiting work-
ing hours were established in England. In 1901 the
first law regulating periodical check ups of workers
was empowered in England. Subsequently, similar laws
were empowered in Germany, France, and Russia. The
first Institute of Occupational Health was established
in Frankfurt (Germany) at the start of the 20th centu-
ry. In 1910, the first clinic of Occupational Diseases
was established in Milan (Italy), as was the first hospital
for occupational diseases in New York (USA). The first
scientific meetings on OEH started with a Berlin (Ger-
many) conference on occupational diseases in 1890.
The first international congress on occupational health
(OH) was held in Milan (Italy) in 1906; during which
the International Commission on Occupational Health
(ICOH) was established. This organization is still active
and plays a major role in international OH.
Since the start of the 20th century, development of OEH
in developed countries has been much more rapid than
in past centuries, especially in countries with developed
industry where continuous development has occurred.
In Russia, due to political reasons, a huge development
of OEH was observed after the revolution. The same
trend occurred in so-called Eastern countries after the
Second World War, under Russian influence.

Occupational and Environmental Health Definitions

Occupational Health

Occupational health is a discipline devoted to the pre-
vention and management of occupational injury, illness,
and disability; and promotion of health and productivity
of workers, their families, and communities.

Environmental Health

Environmental health comprises those aspects of
human health, including quality of life, that are deter-
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mined by interactions with physical, chemical, biologi-
cal, and social factors in the environment.

Occupational Health Objectives

According to the joint committee of the International
Labor Organization (ILO) and the World Health Orga-
nization (WHO) in 1950, occupational health should
aim for:
• the promotion and maintenance of the highest degree

of physical, mental, and social well-being of workers
in all occupations;

• the prevention amongst workers of departures from
health caused by their working conditions;

• the protection of workers in their employment from
risks resulting from factors adverse to health;

• the placing and maintenance of the worker in an
occupational environment adapted to his physiologi-
cal and psychological capabilities and;

• to summarize: the adaptation of work to the man and
of each man to his job.

In 1995, the ILO/WHO joint committee (Anonymous
1995) made an addition to the previous definition. They
proposed that the main focus in occupational health
should be on three different objectives (� occupation-
al health objectives):
1. the maintenance and promotion of workers’ health

and working capacity;
2. the improvement of working environment and work

to become conducive to safety and health and;
3. development of work organizations and working

cultures in a direction which supports health and
safety at work and in doing so also promotes a pos-
itive social climate and smooth operation and may
enhance productivity of the undertakings. The con-
cept of working culture is intended in this context
to mean a reflection of the essential value systems
adopted by the undertaking concerned. Such a cul-
ture is reflected in practice in the managerial sys-
tems, personnel policy, principles for participation,
training policies, and quality management of the
undertaking.

Beside the more global view on occupational health
objectives from the ILO/WHO, there are many oth-
er more or less detailed views, like Felton’s (1998).
According to his view, OH objectives are:
• to protect the health and well-being of workers

against the stressors and potential health hazards of
the work environment;

• to place job applicants or current employees in
work commensurate with their physical and emo-
tional capacities, work that can be performed with-
out endangering the worker or fellow employees and
without damaging property;

• to provide emergency medical care for injured or
ill workers and definitive care and rehabilitation for
those with work-generated injuries or illnesses, in
keeping with the medical, surgical, or psychothera-
peutic expertise of the staff, medical department pol-
icy, managerial policy, and the availability of com-
munity resources;

• to maintain or improve the health of the work-
er through promotional, educational, counseling, or
informational activities, preventive health measures
including fitness or wellness programs, and periodic
clinical reviews of health status.

Environmental Health Objectives

There are a number of classifications of environmen-
tal health objectives. Generally, environmental health
objectives are:
• to ensure adequate and safe living conditions (flat,

water, sanitation, environmental safety);
• to promote healthy lifestyles;
• to prevent and significantly reduce the morbidity and

mortality arising from gastrointestinal disorders and
other health effects by ensuring that adequate mea-
sures are taken to improve access to safe and afford-
able water and adequate sanitation for the popula-
tion;

• to prevent respiratory diseases due to outdoor and
indoor pollution in order to ensure an environment
with clean air;

• to reduce the risk of diseases and disability aris-
ing from exposure to hazardous chemicals, physical
agents, and biological agents in working and living
environments;

• to prevent harmful effects on the environment from
new technologies implemented in industry and agri-
culture, as well as to prevent abuse of natural
resources.

In integrated health protection, environmental health
has the foremost goal of protecting human health
against harmful factors of the environment.
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Environmental Factors

Air Quality and Pollution

Air pollution is any change in physical, chemical, radi-
ological, or biological properties of air exceeding the
adaptation mechanism of living beings and the environ-
ment. It can be classified as outdoor and indoor air pol-
lution, with occupational and non-occupational expo-
sure (� air quality and pollution) (Anonymous 1999;
Backović et al. 2001).
Air pollution is the result of emission (into the air) of
hazardous substances at a rate exceeding the capacity
of natural processes in the atmosphere to alter, deposit,
or dilute them. Natural processes, such as rain or wind,
play an important role in the vanishing and/or alteration
of chemical substances discharged into the atmosphere.
The definition above relates to chemical outdoor pol-
lution. Microbiological pollution, on the other hand, is
primarily an indoor problem.
Air pollutants can be in any of three forms: gas, aerosol,
or particle. An aerosol is a fine, mist-like suspension of
liquid or solid. Particles, sometimes called particulates,
are small specks of solid matter.
Classification of toxic substances in the air may be
based on acute toxicity expressed through LD50 (the
dose of a substance that kill 50% of the organisms in
a test), or on carcinogenic potential. The most highly
toxic substances are those that cause death or severe ill-
ness in a very small dose.
The general health effects of air pollution can be divid-
ed into four groups: short-term or acute respiratory
effects, long-term or chronic respiratory effects, lung
cancer, and no respiratory effects.
Wide scientific interest in indoor air quality is now quite
understandable because of the variety of indoor envi-
ronmental problems, increasing amount of time spent
indoors, and numerous adverse health consequences.

Water Quality and Pollution

Water is essential for life and plays a vital role in
the proper functioning of the Earth’s ecosystems. The
Water Supplies Department is committed to supply the
public with water that is clear, odorless, wholesome,
and free from pathogenic bacteria. In the treatment
process, water quality throughout the supply system
is continuously monitored by professionally qualified
chemists through a series of physical, chemical, bac-

teriological, biological, and radiological examinations
(� water quality and pollution).
Surface water is all water that is naturally open to the
atmosphere, such as lakes, rivers, seas, and reservoirs.
In addition to being an important source of drinking
water and recreation, these waters are also vital parts
of local and regional ecosystems.
Inadequate water supply and poor sanitation services
lead to contamination through the input of sewage water
into groundwater.
More than 2.6 billion people – forty per cent of the
world’s population – lack basic sanitation facilities, and
over one billion people still use unsafe drinking water
sources. As a result, thousands of children die every day
from diarrhea and other water-sanitation and hygiene-
related diseases, and many more suffer and are weak-
ened by illness.
Every community water supplier must provide an annu-
al report (sometimes called a consumer confidence
report) to its customers. The report provides infor-
mation on local drinking water quality including the
water’s source, contaminants found in the water, and
how consumers can get involved in protecting drinking
water.
In future, a sufficient quantity and excellent quality of
drinking water can only be guaranteed through more
integrated management of water resources.

Food Safety

Food is an essential human right, but food combination
in a diet must be well balanced and nutritious overall.
In modern societies, food habits are rapidly changing
and many new foods are on the market. Cooking many
foods makes them more palatable, and easier and safer
to eat (Ekhard et al. 1996); however, poor cooking may
destroy many valuable nutrients (� food safety).
The continual evolution of new and improved methods
of agriculture and food processing is essential for feed-
ing the world population. Some examples of develop-
ments which have benefited mankind are the use of pes-
ticides, introduction of inorganic fertilizers, intensive
rearing of livestock, use of antibiotics in animal hus-
bandry, and introduction of food radiation as a means
of food preservation.
National legislation sets standards for the production
and distribution of safe foodstuffs. It is mostly orient-
ed towards establishing regulations for:



1018 Occupational and Environmental Health

• safe animal feeding (regarding recent BSE infec-
tion);

• animal welfare and husbandry (prevention of
zoonoses);

• extensive requirements on hygiene of food;
• setting the list of contaminants and residues that

arrive unintentionally into food;
• residues arrived at intentionally – pesticides, antibi-

otics, hormones;
• radioactive contamination of food;
• food additives;
• packaging materials and other materials coming into

contact with food;
• novel food stuffs;
• emergency situations, like dioxin and other PCBs in

food, or other chemical compounds present in food
and known as industrial chemicals.

It must be stressed that legislation is only one part
of solving the problem, but it is essential that there
is always good hygiene and excellent cooperation
between each individual concerned in food handling.

Soil Pollution

The soil is the surface layer of the Earth’s crust that
is not covered with water. It represents 1/3 of the
continental part of the lithosphere, and reaches circa
150,000,000 m2. The importance of the soil for peo-
ple is reflected in agriculture, construction and location
of buildings, engineering and infrastructure, and indus-
tries that exploit the Earth’s goods. In all segments, the
anthropogenic factor leads to permanent modification
of the natural appearance and composition of the soil.
� Soil pollution can be defined as modification of nat-
ural characteristics, in a physical, chemical, biologi-
cal, and radiological sense, by accumulation of a large
quantity of natural materials or occurrence of new syn-
thetic materials that disturb natural relations and dis-
able self-cleaning or auto purification of the soil. Soil
pollution can be a reason for chemical intoxication or
infection of humans and all living beings. Pollution of
the soil depends on both the emission and disposal of
harmful materials and soil composition, structure, and
physicochemical characteristics that influence accumu-
lation and self-cleaning ability (Backović et al. 2001).
The polluted surface layer of the soil may be the
source of comitial intoxication, infection, and infes-
tation of people with microorganisms and parasites

through water and food originating from that soil. It
may also be the source of pollution of the air and water
in a larger area in combination with the influence of
meteorological factors.
The next important form in which the quality of the
soil can influence health is if there is a lack of oligoele-
ments, which is directly related to the natural chain of
nutrition, where a low content of oligoelements in the
soil leads to low content in plants and animal organ-
isms, and finally to a lack in humans.

Climate and Microclimate

The world’s climate is an integral part of the complex
of life-supporting processes. Climate and weather have
always had a powerful impact on human health and
well-being (� climate and microclimate). However, like
other large natural systems, the global climate is com-
ing under pressure from human activities. Global cli-
mate change is, therefore, a new challenge to ongoing
efforts to protect human health (Anonymous 2000).
According to the definition from the International Panel
for Climate Change, the weather is day-to-day changing
of atmospheric conditions, and climate is the average
state of the atmosphere and the underlying land or water
in a particular region over a particular time-scale (Kirch
et al. 2005).

Radiation

Ionizing � radiation represents the outermost frequency
band of the electromagnetic spectrum and is capable of
ionizing molecules of the irradiated substance, includ-
ing biological media. During the interaction, ionizing
radiation delivers a certain amount of energy to the irra-
diated substance, which results in changes of baseline
characteristics of both the radiation and the irradiated
medium.
Major types of radiation emitted as a result of spon-
taneous decay are alpha and beta particles and gamma
rays. X-rays, another major type of radiation, arise from
processes outside the nucleus.
Non-ionizing radiation is a general term for those elec-
tromagnetic waves that do not have sufficient energy
to break the bonds between molecules and to produce
ions (positive and negative electrically charged atoms
or parts of molecules).
Non-ionizing radiation covers two main regions in the
non-ionizing part of the electromagnetic spectrum:
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• electromagnetic fields – static electric and magnet-
ic fields, extremely low frequency fields, microwave
and radiofrequency fields;

• optical radiation – ultraviolet radiation, visible light,
and infrared radiation.

Noise

� Noise is a ubiquitous noxious factor in living and
occupational environments in the modern world.
The most frequent psychological symptoms in people
chronically exposed to noise are headaches, irritabili-
ty and anxiousness, depression, insomnia, and fatigue.
The consumption of tranquillizers and hypnotics is usu-
ally higher in these people.
The pathogenic concept that links noise with the well-
known risk factors of cardiovascular diseases is based
on a general stress model. Noise as a stressor stimu-
lates the hypothalamopituitary-adrenal axis, the medul-
la of the suprarenal gland, and the sympathetic ner-
vous system. Consequently, an increase in the release
of circulating “stress hormones” occurs: ACTH, cor-
tisol, adrenaline, and noradrenaline, which are of cru-
cial importance in regulating arterial blood pressure and
coronary circulation.

Urban Environments

A housing culture is a group of characteristics that rep-
resent the housing of a family, group of people, or pop-
ulation (� urban environments).
In choosing location, the important things are:
• size and configuration (10%)
• exposure – insulation
• climate conditions
• distance from water flows
• ground water
• distance from recreation zone
• number of inhabitants
• water supply options
• sewage disposition
• traffic connections – food transport
In each urban area, there are four zones: housing zone,
economy zone, recreation zone, and vegetation zone.
The types of housing culture are semi rural, rural, semi
urban, urban and ultra urban.
It is important to notice that proper housing is important
for the health and well-being of an individual or family.
Living on higher floors or living in inappropriately con-

structed and unmaintained buildings (for example with
humidity walls > 3%) could seriously affect the health
of inhabitants. In addition, sick building syndrome has
to be mentioned, a consequence of modernly construct-
ed buildings with inappropriate ventilation and/or lam-
ination as well as noncritical use of synthetic materials
in interior design. This syndrome is frequently connect-
ed with increased incidence of respiratory infections,
cardiovascular diseases, and mental disorders.

Communal and Industrial Waste

Waste is something that is left over or that it is no
longer needed. Waste can cause pollution and impact
upon our environment if not properly managed. Dispos-
ing of waste that cannot be otherwise reused, recycled,
or avoided in any other way also represents a waste of
resources, a lost opportunity, and is a waste of money
(� communal and industrial waste).
Waste is defined by the Environment Protection Act of
1970 as any matter prescribed to be waste and any mat-
ter, whether liquid, solid, gaseous, or radioactive, which
is discharged, emitted, or deposited in the environment
in such volume or manner as to cause an alteration of
the environment.
Waste can be divided into many different types. The
most common methods of classification are by physical,
chemical, and biological characteristics. One important
classification is by consistency of the waste. Solid waste
is waste material that contains less than 70% water. This
class includes such materials as household garbage,
some industrial wastes, some mining wastes, and oil-
field wastes such as drill cuttings. Liquid waste is usu-
ally wastewater that contains less than 1% solids. Such
wastes may contain high concentrations of dissolved
salts and metals. Sludge is a class of waste between liq-
uid and solid; it usually contains between 3% and 25%
solids, while the rest of the material is water-dissolved
materials.

Workplace Factors

Workplace Hazards and Risk Assessment

Workers in almost every work place are exposed to
some hazards. There are a number of different � work-
place hazard classifications, but the most common is
classification into the following four groups:
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1. Physical hazards:
a. Exposure to high/low temperatures
b. Mechanical hazards (noise, vibration)
c. Ionizing and non-ionizing radiation

2. Chemical hazards:
a. Gases
b. Fumes
c. Particles
d. Fibers

3. Biological hazards:
a. Bacteria
b. Viruses
c. Fungi

4. Psycho-Socio-Economicalhazards:
a. Job stress
b. Organizational factors
c. Corporate closing and downsizing

Occupational and Environ-
mental Health, Figure 1
Risk Assessment and Risk
Management

In most cases, workers are not exposed to a single haz-
ard. Usually, they are exposed to a number of different
hazards. Exposure assessment, in some cases, is a rather
complex task. Even in the simplest situations, when the
worker is exposed to a limited number of well-known
physical and chemical hazards, exposure assessment
includes a number of rather complicated procedures of
ambience and biological monitoring, job analysis, and
evaluation. In more complex situations when the work-
er is exposed to new chemicals, various physical fac-
tors, work under stress, or a hostile environment, hazard
assessment is rather difficult.
Modern OH involves a � risk assessment during analy-
sis of factors influencing the health of workers, besides
analysis of hazards. It is the process of characteriz-
ing and quantifying potential adverse effects of haz-
ards. In risk assessment, the goal is shifted from con-
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cern for immediate hazards with readily perceptible
linkages between a specific hazardous situation and an
adverse outcome, to situations where there are only
probabilistic linkages between exposure to an agent and
the occurrence of an adverse health effect over a long
period of time. Risk assessment usually includes haz-
ard identification, exposure assessment, effects assess-
ment and risk characterization (Fig. 1: Risk assess-
ment and risk management). Once risk assessment has
been completed, the focus turns to risk management
decision-making, the process of selecting the appro-
priate response to the potential health hazard. Risk
management usually includes risk classification, cost-
benefit analysis, risk reduction, and monitoring (Van
Leeuwen CJ 1995). During processes of risk assess-
ment and management, effective risk communication
with all stakeholders is of utmost importance (� risk
management and communication). This includes com-
municating the nature and level of risks associated with
certain processes or operations to workers, the local
population, and regulatory authorities, as well as to
plant managers.
As it has already been mentioned, workers in almost
every workplace are exposed to different hazards that
may cause occupational disease, work related disease,
and/or occupational injury.

Occupational Disease

Occupational disease is any disease contracted as
a result of exposure to risk factors arising from
work activity (ILO definition) (Anonymous 2002). All
definitions of occupational diseases specify causality
between the disease and the exposure factor (physi-
cal, chemical, biological, and others) present in the
work/activity taken into account.
In contrast with the definition of � occupational dis-
eases, which is often similar in different countries, the
process of occupational disease recognition is not uni-
form. In most countries (such as Germany, France, and
Belgium), there is a list of diseases that might be rec-
ognized as occupational and there is the possibility to
prove that certain diseases are occupational. In some
countries (such as Serbia), there is a so-called closed list
system. In those countries, only diseases that are on the
list of occupational diseases can be recognized as occu-
pational. In contrast to that system, there is a so-called
open system, operating without a list of occupational

diseases. In some countries like the USA, each state
has its own system for recording occupational diseases
and there is no federal register. All of these differences
make any international comparisons almost impossible.
WHO data (2005) on occupational disease incidence
rate (Table 1) clearly shows huge differences between
countries. These differences cannot only be explained
by differences in the process of recognition of occu-
pational diseases. In addition, it should be noted that
in Table 2, data on incidence are missing for a num-
ber of developed countries (EU members) (France, the
Netherlands, Spain, Belgium, Italy, etc.).

Occupational and Environmental Health, Table 1 Occupational
disease incidence rate per 100,000 population for the years 2000–
2004

Country 2000 2001 2002 2003 2004

Armenia 0,33 0,47 0,19 0,23

Austria 27,6 28,4 29,04 24,84 25,78

Azerbaijan 3,25 3,32 1,01 3,57

Belarus 3,66 4,32 3,32 2,72 3,3

Croatia 2,73 3,06 3,55 4,09 3,45

Czech Republic 23,6 22,7 21,32 20,61 18,36

Denmark 403,72 397,06

Estonia 38,75 30,77 14,08 11,03

Finland 144,12 141,86 138,2

Georgia 0,71

Germany 33,47 33,35 32,94 31,35

Hungary 8,14 6,91 7,02 7,79

Israel 38,42 46,47 45,96 32,18

Kazakhstan 2,83 3,58 4,33 3,62

Kyrgyzstan 0,48 0,87 0,53

Latvia 30,99 45,58 55,52 60,76 119,07

Lithuania 24,72 24,66 34,57 34,83 40,45

Luxembourg 6,84 9,43 26,71 10,59 10,19

Norway 126,24 122,34 119,15 114,85

Poland 27,67 22,5 18,58 16,41

Portugal 10,14 18,97 31,4

Romania 10,31 15,08 16,78 9,28 6,58

Slovakia 17,53 15,21 15,97

Sweden 405,19 453,72

Switzerland 83,8 75,66 72,51

Tajikistan 26,06

Ukraine 7,65 11,97 21,55 21,29

Uzbekistan 1,54
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Work Related Diseases

Work related diseases are a group of diseases to which
the workplace environment and/or performance of work
contribute significantly as one of several causative fac-
tors (Lesage 1998). The lay public quite often misun-
derstands them as occupational diseases. Generally, the
main difference between them is that in the case of
occupational diseases there is a strong and/or specif-
ic relation to workplace hazards. In the case of work-
related disease, it is not easy to prove that workplace
hazards caused the disease, due to multifactorial etiol-
ogy. Another important difference is that occupational
diseases are compensable. In some cases, it is not easy
to discriminate work-related disease from occupation-
al disease, even for experts. Probably the best exam-
ple is chronic bronchitis, which is in some countries is
recognized as an occupational disease and in others as
a � work related disease.
In the last decades, musculoskeletal disorders (MSDs)
became one of the major work-related problems in the
population, often causing absenteeism. According to
the UK Health and Safety Executive, 5.7 million work-
ing days were lost due to back pain in 2001/2002, 4.1
due to MSDs of upper limbs or neck and the total esti-
mated loss was £5.7 billion (Buckle 2005). Even if
ergonomics provides a tool for solving a number of
problems that cause musculoskeletal disorders, they are
not fully implemented even in developed countries.

Occupational Injuries

Occupational injury is any personal injury, disease, or
death resulting from an occupational accident (Anony-
mous 2001). According to the ILO definition, an occu-
pational accident is an unexpected and unplanned oc-
currence, including acts of violence, arising out of or
in connection with work, which results in one or more
workers incurring a personal injury, disease, or death.
The ILO suggests that occupational accidents should
include travel, transport, or road traffic accidents in
which workers are injured and which arise out of or in
the course of work, i. e. while engaged in an economic
activity, at work, or while carrying out the business of
the employer.
According to the Occupational Health and Safety
Administration (OSHA) record keeping requirements,
occupational injury is defined as any injury that results

from a work accident or from an exposure involving
a single incident in the working environment.
As almost every country has its own definition of
� occupational injury and accident, there are plenty
of problems in comparisons at an international level.
For example, there are differences in the inclusion or
exclusion of commuting accidents from the total num-
ber of occupational injuries. There are also plenty of
other problems in comparisons of occupational injuries.
In some countries, regulations force employers to report
every injury, even minor ones, whereas in some coun-
tries, employers must only report injuries that lead to
sick leave. Furthermore, there is a problem of under-
reporting in some countries, as well as injuries among
workers that are not officially employed. The data on
occupational injuries in Europe (Table 2) probably give
the best overview of the problems in registration and
reporting of occupational injuries (WHO 2005). The
paradox that developed countries have a higher inci-
dence of occupational injuries than developing ones is
mostly caused by the problems mentioned.
There is also a problem in comparing two injuries; from
a statistical point of view, one minor accident resulting
in a finger slash is the same as a serious accident result-
ing in a lost eye or death. To overcome that problem,
tree indicators have been introduced: frequency rates,
incidence rates, and days lost by economic activity.

Prevention of Occupational Accidents,
Injuries, and Diseases

The estimate of global work-related deaths is around
2,000,000 per year and this number is likely to under-
estimate the real number of deaths due to limited data
availability (Driscoll et al. 2005). The authors linked
most of these deaths to diseases. It is also estimat-
ed that there are 263 million occupational accidents
with 345,000 fatalities per year globally (Hämäläinen
et al. 2006). These numbers clearly indicate a need for
intensive preventive activities. In prevention of � occu-
pational injuries, accidents, and diseases, as well as
� work related diseases, there are a number of stake-
holders: workers, employers, trade unions, � compa-
ny doctors, OH nurses, regulatory authorities, local
communities, etc. Preventive activities in OH usually
involve a multidisciplinary team that includes the com-
pany doctor, OH nurse, ergonomist, and others.
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Occupational and Environmental Health, Table 2 Occupational
injury incidence rate per 100,000 population for the years 2000–2004

Country 2000 2001 2002 2003 2004

Armenia 2,23 2,46 3,42 2,96 2,64

Austria 1768,6 1647,17 1620,41 1683,84 1667,52

Azerbaijan 2,2 1,42 2,19 2,28 2,87

Belarus 82,14 72,28 60,4 57,14 55,86

Belgium 2061,88 1979,65 1740,91 1608,72 1576,01

Bulgaria 84,92 74,76 70,54 62,32

Croatia 503,38 490,08 476,77 518,75 494,44

Cyprus 320,7 337,4 235,33 289,49 294,68

Czech Republic 904,41 912,35 890,79 813,78 800,32

Denmark 897,51 815,94

Estonia 177,29 177,48 229,27 238,63 246,5

Finland 1121,59 1123,28 1110,78 1079,38

France 1263,53 1247,16 1274,61 1200,27

Germany 1841,79 1694,92 1584,31 1384,84

Greece 156,37 150,53 145,9

Hungary 276,37 258,83 256,65 260,54 240,97

Iceland 496,88 462,37 449,99 476,71 592,64

Ireland 332,49 681,02 668,84 525,28

Israel 1211,36 1072,94 1065,84 919,9 966,02

Italy 1130,34 1096,52 1039,39 1022,64 993,58

Kyrgyzstan 6,32 5,68 5,34 4,15

Latvia 36,24 60,34 60,04 58,62 56,04

Lithuania 79,92 74,17 74,8 78,51 77,57

Luxembourg 6084,38 6157,31 6190,5 6010,43 5844,03

Malta 1370,11 1302,71 1247,58 1193,73 1010,8

Netherlands 690,72 623,2 544,93 499,22

Norway 710,59 636,28 594,71 522,82 495,82

Poland 236,29 210,39 198,71 211,6 212,38

Portugal 2286,6 2376,09

Republic of Moldova 15,62 15,09 14,31 18,32 18,92

Romania 29,57 30,48 29,29 27,47 25,97

San Marino 4131,74 3323,08 2818,52 3181,48

Serbia and Montenegro 56,89

Slovakia 409,5 388,35 361,38 322,9 246,57

Slovenia 2029,62 2023,26 2044,08 2070,09 2106,81

Spain 2322,26 2330,7 2265,58 2079,14 2055,52

Sweden 443,34 421,09 415,35

Switzerland 1261,35 1257,37 1213,53 1159,63

Tajikistan 1,45 1,17 1,77 2,71 1,63

TFYR Macedonia 179,78 76,02

Turkey 111,02 104,39 109,17 117,82

Ukraine 69,63 69,51 57,95 145,8 121,81

United Kingdom 281,06 273,5 269,38 276,96

European Region 764,96 738,6 715,33 679,17 674,02

Beside classical OH preventive activities in the last
decades, a new concept of workplace health promo-
tion has been developed. It includes a number of strate-
gies that go far beyond education or communication,
to accomplish significant behavioral changes among
groups or individual workers (Engbers et al. 2005).

Summary

Occupational and Environmental Health, two closely
related disciplines, are involved in a number of very
important issues for the human population. Air and
water quality and food safety affects not only the human
population. The importance of these factors, as well as
soil pollution, is enormous and in the coming years
they will stay on the lists of global priorities. With
social and industrial development, the waste manage-
ment issue becomes more and more important. Indus-
tries as well as communities are faced with the fact that
waste management takes a significant part of their bud-
get. Industrial development is quite often followed by
increased environmental and occupational exposures to
noise and radiation. Decreasing such exposure is not
always an easy task, especially in the case of envi-
ronmental exposure. In an occupational environment,
noise and radiation are only part of the workplace haz-
ards. Nowadays, workers are exposed to a number of
hazards that could cause adverse health effects. In the
case of occupational diseases, the link between work-
place hazard and adverse health effect is much more
direct and specific than in the case of work related dis-
eases, which have multifactorial etiology so it is not
easy to prove that workplace hazards caused disease.
Occupational injuries and accidents are rather frequent
in developing as well as in developed countries. It is
estimated that there are 263 million occupational acci-
dents with 345,000 fatalities globally per year. The fact
that around 2 million deaths per year are work relat-
ed gives an impression of the importance of occupa-
tional health preventive activities. Workplace � risk
assessment, � workplace health promotion, introducing
� ergonomics in modern industries and services, and
availability of occupational health specialists (company
doctors) for employees and employer are only a fraction
of the occupational health preventive tools.
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Occupational Exposure

Synonyms

Occupational factors

Definition

Occupational exposure can be defined as the presence
of a substance or � risk factor in the work environ-
ment external to the worker. Occupational exposures
include physical factors (for example, � noise, vibra-
tion, or � radiation), chemicals (for example, dusts
or solvents), biological agents (for example, bacteria
or viruses), physical stress (for example, lifting heavy
weights or repetitive strain injuries), and psychosocial
stressors (for example, low control over job tasks or
poor communications with workmates). Apart from the
nature of occupational exposure, it is also character-
ized by the intensity, duration and frequency of expo-
sure. Occupational exposure can occur in different time
frames, such as: short-term, long-term and cumulative
exposure. Although many occupational exposures may
occur as environmental exposures for the general popu-
lation, workers are usually exposed to higher levels, and
are frequently the focus of research on health effects of
these exposures and agents.
As occupational exposure does not result only from the
presence of a harmful agent in the environment, it is
sometimes defined as “the contact of a chemical, phys-
ical, or biological occupational agent with the outer
boundary of an organism.”

http://www.euro.who.int/eprise/main/WHO/InformationSources/Data/20050117_3
http://www.euro.who.int/eprise/main/WHO/InformationSources/Data/20050117_3
http://www.euro.who.int/eprise/main/WHO/InformationSources/Data/20050117_3
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Cross-References

� Occupational Factors
� Occupational Hazards
� Workplace Environmental Exposure
� Workplace Exposure

Occupational Factors

Synonyms

Occupational exposure; Occupational hazards

Definition

Occupational factors include any aspect of a worker’s
behavior in the workplace, an � occupational expo-
sure, or an inherited worker’s characteristics that, on the
basis of epidemiologic evidence, is known to be asso-
ciated with � occupational diseases and injuries, and
a � work-related disease which is considered important
to prevent.

Cross-References

� Occupational Exposure
� Occupational Hazards

Occupational Hazards

Synonyms

Occupational exposure; Occupational factors

Definition

Occupational hazard is a general term covering all
workplace hazards, i. e. attributable to all forms of envi-
ronmental contamination and physical, ergonomic, psy-
chological, and social stress.

Cross-References

� Occupational Exposure
� Occupational Factors
� Workplace Hazards

Occupational Health

� Workplace Health

Occupational Health Care

Synonyms

Occupational medical health

Definition

Health care or healthcare means the prevention, treat-
ment, and management of illness and the preservation
of mental and physical well-being through the services
offered by occupational health care services. The orga-
nized provision of such services may constitute a part
of the national health care system.
Occupational health care refers to the care of the health
of workers. It includes preventive health care, health
promotion, curative health care, first aid, rehabilita-
tion and compensation, where appropriate, as well as
strategies for prompt recovery and return to work.
Occupational health care is usually provided on the
basis of the legislation (an occupational health care
act). The goals of occupational health care are to
reduce industrial accidents, to prevent occupational
hazards/diseases, to reduce sick absenteeism and to
achieve maximum human efficiency without unwanted
health outcomes. The objective of occupational health
care is a healthy and safe working environment, a well-
functioning working community, prevention of work-
related diseases as well as the maintenance of employ-
ees’ working ability and functional capacity, and pro-
motion of their health.

Occupational Health Care Service

Synonyms

Occupational medical health services

Definition

Occupational health care service refers to the institu-
tionalized organizational arrangement that provides ser-
vices in the field of occupational health care. Function-
ally, occupational health care service must be consid-
ered both as a part of country-level health infrastructure
as well as a part of the infrastructure that exist for the
implementation of relevant legislation on occupational
health. There are a large number of models for occu-
pational health care services because of variations in
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national traditions, legislation and past experiences in
the field of occupational health.

Occupational Health Department

Definition

The occupational health department is a part of the
occupational health infrastructure. It is an organized
enterprise within an establishment or in a health-care
facility. It may consist of several occupational health
units and a central (administrative) office. It usually
offers multidisciplinary occupational health services for
the enterprise (in-plant) or several enterprises at a local
level.

Occupational Health Doctor

� Company Doctor

Occupational Health Needs

Definition

Occupational health needs may be viewed as (a) needs
of an individual employee at his/her working environ-
ment (often specific and related to health and well-
being of an employee), (b) needs of a company (often
more general and related to reduction of occupational
health risks and improvement of the health, safety and
work ability of the employed population) or (c) needs
on a national level (e.g. establishment of an nation-
al occupational health service system, or occupational
injury prevention, etc.).
Health needs assessment in occupational health is a pro-
cess of collecting information on � workplace hazards
and risks and on workforce characteristics, which are
then analyzed to identify the occupational health issues
and health problems of employed people. Results of
needs assessments are considered in light of available
financial and human resources, national and local tradi-
tion and experience, regulatory requirements and nature
of the workforce. A health needs assessment will pro-
vide information on the prevalence and cost of differ-
ent occupational health problems, both at the work-
place and within the workforce, allowing assessment of

prevention opportunities from both programmatic and
financial points of view. Priorities and resource alloca-
tion can be agreed that will lead to improved occupa-
tional health provision and the overall health of a work-
force.
Health needs assessment may also cover attitudes
toward existing or potential employer policies.

Occupational Health Nurse

Synonyms

Company nurse

Definition

An occupational health nurse is responsible for the
health and well-being of employees in the workplace.
They could work in large enterprises, for private consul-
tancies, as part of an � occupational health and safety
team, or alone. Occupational health nurses are involved
in assessment of the work environment for potential
health and safety problems; processes of health edu-
cation and promotion for accident and disease preven-
tion; delivering first aid, and health and safety training;
providing first aid treatment; and in a number of other
activities leading to better workplace conditions.

Occupational Health Objectives

SRMENA KRSTEV

Serbian Institute of Occupational Health,
Belgrade, Serbia
srmena@sbb.co.yu

Definition

Occupational health is a discipline devoted to preven-
tion (� prevention of occupational diseases) and � man-
agement of occupational diseases, accidents (Occupa-
tional Accidents) and disabilities (� occupational dis-
ability) and to elimination of � occupational factors
and conditions hazardous to health and safety at work
(� occupational health and safety); development and
promotion of healthy and safe work, � work environ-
ments and work organizations; enhancement of phys-
ical, mental and social � well-being of workers and
maintenance of their working ability, professional and
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social development at work, and productivity of work-
ers; and enablement of workers to conduct socially and
economically productive lives and to contribute posi-
tively to sustainable development (WHO 1995).
In practice, occupational health is most frequently
understood as activity aiming at minimizing the risk to
employees’ health from occupational factors and pre-
venting � occupational accidents and diseases (Wester-
holm, Baranski 1999).

Basic Characteristics

Workplace and Occupational Hazards

� Workers represent a half of the global population
(around 2.9 billion in 2005) (Eijkemans, Takala 2005).
Their work sustains economic and social value of mod-
ern society. Worldwide, most adults, and many chil-
dren spend much of their daily hours at work. Howev-
er, the � workplace can be a hazardous environment.
Many workers are exposed to unacceptable levels of
chemicals, biological agents, physical, psychological
and ergonomic factors (Rom 1998). They face vari-
ous kinds of job-related hazards, such as job insecu-
rity, time pressure, increasing job demands, job-related
stress, etc.
The International Labor Organization estimated that
poor occupational health and safety resulted in 2005 in
270 million occupational accidents and 360 000 fatali-
ties, and caused 260 million occupational diseases (ILO
2005). Altogether these lead annually to 2.3 million
deaths of people at their best working age. Deaths,
occupational diseases and injuries take a particular-
ly heavy toll in developing countries. However, it is
increasingly recognized that a healthy workforce is
a prerequisite for success of economic and social pol-
icy and a necessary condition for the achievement of
� sustainable development (Fedotov 2005).
Major traditional occupational health needs still prevail
among the global workforce, in particular in developing
and undeveloped countries. In addition, due to the rapid
changes in economy, technology and demography, such
as growing � globalization (internationalization), major
changes in the enterprise structures, new patterns of
work, aging of the workforce, child labor, etc., occu-
pational health has been faced and challenged by these
new occupational health risks (Cooper 2006). There is
increasing evidence that workers’ health is determined
not only by the traditional and newly emerging occu-

pational risks, but also by social inequalities, such as
employment status, income, gender, race, health relat-
ed-behavior, and access to health services (WHO 2006).

Main Occupational Health Objectives

The Joint International Labor Organization (ILO) and
World Health Organization (WHO) Committee on
Occupational Health on their Twelfth Session in 1995
updated the definition of occupational health, focusing
primarily on three key objectives (Coppée 1998):
1. The maintenance and promotion of worker’s health

and � working capacity;
2. The improvement of the working environment and

work, to become conductive to safety and health;
and

3. The development of work organization and work-
ing cultures in a direction which supports health and
safety at work, and in doing so also, promotes a pos-
itive social climate and smooth operation, and may
enhance the productivity of the undertaking.

This comprehensive concept is designed to include
both occupational and non-occupational determinants
of employees’ health. It has been broadened consid-
erably from simply protection against � occupational
hazards toward prevention and � health promotion.
The 10 priority objectives were proposed for the devel-
opment of occupational health in the WHO ‘Global
Strategy on Occupational Health for All – The way to
Health at Work’ (WHO 1995). These priority objectives
of occupational health are as follows:
1. Strengthening of international and national policies

for health at work and developing the necessary
policy tools;

2. Development of a healthy work environment;
3. Development of healthy work practices and promo-

tion of health at work;
4. Strengthening of � occupational health services

(OHS);
5. Establishment of support services for occupational

health;
6. Development of occupational health standards

based on scientific risk assessment;
7. Development of human resources for occupational

health;
8. Establishment of registration and data system,

development of information services for experts,
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effective transmission of data and raising of pub-
lic awareness through public information;

9. Strengthening of research; and
10. Development of collaboration in occupational

health and with other activities and services.
These objectives emphasize the importance of primary
prevention and ask and encourage countries to estab-
lish national policies and programs with required infras-
tructure and resources for occupational health. Further
improvement of the health of workers requires combin-
ing efforts of occupational health safety with disease
prevention, health promotion and tackling social deter-
minants of health and reaching out to workers’ families
and communities. It is, therefore, obvious that current
occupational health problems cannot be solved only by
the health care sector. Other relevant factors, such as
employment, social and economic development, trade,
environmental protection, education, science and trade
unions should be involved.

Cross-References

� Globalization
� Health Promotion
� Management of Occupational Diseases
� Occupational Accidents
� Occupational Disability
� Occupational Factors
� Occupational Hazards
� Occupational Health and Safety
� Occupational Health Services (OHS)
� Prevention of Occupational Diseases
� Sustainable Development
� Well Being
� Work Environment
� Worker
� Working Capacity
� Workplace
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Occupational Health Physician

Definition

An occupational health physician (OHP) is a medi-
cal doctor who diagnoses and treats occupational dis-
eases, work-related illnesses and injuries of employ-
ees, and conducts fitness-for-work physical examina-
tions. He or she attends patients in-plant or at a hos-
pital, and re-examines disability cases periodically to
verify progress. An OHP oversees maintenance of case
histories, health examination reports, and other medical
records. They formulate and administer workers health
programs, inspects plants and make recommendations
regarding sanitation and elimination of health hazards.
Most occupational physicians are engaged in private
practice or in-plant services (� in-plant health service).
The occupational physician is one of the core profes-
sions in the occupational health multidisciplinary team
and plays a part in reducing the incidence of diseases
and injuries, alleviating suffering and promoting and
protecting people’s health throughout their lives. The
occupational physician is an expert adviser, part of
the enterprise’s senior management team, able to assist
in planning and re-engineering the work process with
regard to health and safety, legal requirements, good
business and human resources practice.

http://www.ilo.org/public/english/protection/safework/decent.htm
http://www.ilo.org/public/english/protection/safework/decent.htm
http://www.int/occupational_health/Declarwh.pdf
http://www.int/occupational_health/Declarwh.pdf
http://www.who.int/occupational_health/en/
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In the past an important number of practicing occu-
pational physicians lacked full formal training in the
field of occupational medicine and did not hold appro-
priate board-certification in the specialty of occupa-
tional medicine. The term “occupational physician”,
therefore, does not necessarily imply obliged specialist
preparation.

Cross-References

� Company Doctor; Industrial physician;
Occupational physician

Occupational Health Risk

Synonyms

Workplace health risk

Definition

Occupational health risk is the probability that the
health of an employee (or group of employees) will
be adversely affected by exposure to an occupational
health hazard within a specified time period or in spec-
ified circumstances. Occupational health risk is usu-
ally determined by two variables: the probability that
a � workplace hazard will result in an undesired health
event and the severity that such a health event would
have. It may be classified by qualitative terms or by
quantitative values.
Occupational health risk is different from occupation-
al health hazard. Occupational health hazard refers to
the workplace agents (physical, chemical, biological,
ergonomic or psychosocial) with an inherent potential
to cause a harm.

Occupational Health and Safety

Synonyms

Occupational safety and health; Workplace health and
safety; Worker’s safety and health

Definition

Occupational health and safety, according to the ILO,
is the discipline dealing with the prevention of work-
related injuries and diseases as well as the protection

and promotion of the health of workers. It aims at the
improvement of working conditions and environment.
Members of many different professions (e.g., engineers,
physicians, hygienists, nurses) contribute to occupa-
tional safety, occupational health, occupational hygiene
and improvement of the working environment.
Occupational health and safety also is viewed as
a cross-disciplinary area concerned with protecting the
safety, health and welfare of people engaged in work or
employment. As a secondary effect occupational health
and safety may also protect employers, customers, sup-
pliers, and members of the public who may experience
an impact from the workplace environment. As occu-
pational health and safety is recognized as the field
which has benefits for the worker (through maintenance
of health) and for the enterprise (through improved
productivity and quality) many countries established
enforcing authorities to ensure that the basic legal
requirements relating to occupational safety and health
are met.
Occupational health and safety may involve interaction
among many related disciplines, including occupation-
al medicine, occupational hygiene, public health, safe-
ty engineering, health physics, ergonomics, toxicology,
epidemiology, sociology and psychology.

Cross-References

� Workplace Health and Safety

Occupational Health and Safety Service

Synonyms

Occupational safety and health service; Workplace
health and safety service

Definition

Occupational health and safety service refers to the
institutionalized organizational arrangement that pro-
vides services in the field of � occupational health and
safety at the company level. Functionally, occupational
health and safety service must be considered as a part of
the infrastructure that exists for the implementation of
relevant legislation on occupational safety and health at
a national level. The type of arrangements and services
varies from country to country and depends on legisla-
tion, local tradition and past experience.
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Occupational Health Services (OHS)

Synonyms

� Workplace Health Services

Definition

Occupational health services (OHS) are services
entrusted with essentially preventive functions and
responsible for advising the employer, the � work-
ers and their representatives in the undertaking on the
requirements for establishing and maintaining a safe
and healthy working environment which will facilitate
optimal physical and mental health in relation to work
and the adaptation of work to the capabilities of workers
in the light of their state of physical and mental health.
Provision of OHS means carrying out activities in the
� workplace with the aim of protecting and promot-
ing workers’ safety, health and � well-being, as well
as improving working conditions and the working envi-
ronment. These services are provided by occupational
health professionals, including occupational medicine
and nursing, occupational hygiene, work physiology
and physiotherapy, � ergonomics, safety and psychol-
ogy. In that sense, OHS are multidisciplinary and mul-
tisectoral, involving in addition to occupational health
and safety professionals competent authorities, the
employers, workers and their representatives.
OHS can function individually or as part of special ser-
vice units of the enterprise or of external services.

Cross-References

� Workplace Health Services

Occupational Health Unit

Definition

An occupational health unit is viewed as a part of the
occupational health infrastructure. In the past it was
often just an extended part of the large in-plant health
center which provided occupational health services for
a company. Occupational health units may be organized
as independent units or part of municipal health cen-
ters that provides basic occupational health services for
small-medium enterprises or municipal workers.

Occupational Hearing Loss

� Hearing Impairment Caused by Noise

Occupational Injuries

PETAR BULAT

Head of Occupational Toxicology Department,
Institute of Occupational Health, Clinical Centre
of Serbia, Belgrade, Serbia
bulatp@eunet.yu

Synonyms

Work injury; Workplace injury

Definition

Occupational injury is any personal injury, disease, or
death resulting from an occupational accident (Anony-
mous 2001). According to the ILO definition, an occu-
pational accident is an unexpected and unplanned
occurrence, including acts of violence, arising out of or
in connection with work, which results in one or more
workers incurring a personal injury, disease, or death.
The ILO suggests that travel, transport, or road traffic
accidents in which workers are injured and which arise
out of or in the course of work, i. e. while engaged in
an economic activity, at work, or while carrying out the
business of the employer, should be considered occupa-
tional accidents.
According to the Occupational Health and Safety
Administration (OSHA) record keeping requirements,
occupational injury is defined as any injury that results
from a work accident or from an exposure involving
a single incident in the working environment. There
is therefore an important difference between an occu-
pational injury and an occupational disease. An occu-
pational disease is a consequence of exposure to one
or more risk factors over a period of time; in con-
trast, occupational injury is the result of a sudden event
(occupational accident).

Basic Characteristics

Even if it looks straightforward there are plenty of mis-
understandings in the field of occupational injuries. For
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example, there are differences in recognition of � com-
muting accidents among countries. ILO labor statistics
suggest that travel, transport, or road traffic accidents
in which workers are injured and which arise out of or
in the course of work but are not commuting accidents,
should be considered as occupational accidents.
Occupational injuries cause a lot of harm especially to
the victim and his family but also to society through
direct and hidden costs. So, it is in public interest to
decrease the number of occupational accidents. � Reg-
istration of occupational injuries is one of the most
important sources for prevention. The register provides
necessary data for identifying workplace problems, and
developing and implementing corrective measures. To
fulfill those goals, the register must incorporate reason-
able detailed data on the characteristics of occupational
injury, like industry, how the incident happened, part of
body affected, � source of injury, � cause of injury,
date, time, number of lost workdays due to injury,
data on the victim (age, gender, occupation), etc. There
are many different schemes of registering occupational
injuries; the two most common are the accident report-
ing system and the occupational injury compensation
system but almost every country has its own modifi-
cation of these systems. In some countries, regulations
force employers to report every injury, even minor ones;
in other countries, employer must only report injuries
that lead to sick leave. Also, there is a problem of under-
reporting in some countries, as well as injuries among
workers who are not officially employed.
There is also a problem of comparison of two injuries;
from a statistical point of view, one minor accident
resulting in a finger slash counts the same as a seri-
ous accident resulting in a lost eye or death. To over-
come that problem, tree indicators have been intro-
duced: � frequency rates, � incidence rates, and � days
lost by economic activity. Only having all these dif-
ferences and difficulties in mind can we use avail-
able data. The yearly global estimates of occupation-
al injuries causing at least 3 days absence are in the
range of 181,957,318 to 345,718,904 with an average of
263,838,111 (Hämäläinen et al. 2006). This impressive
number of occupational injuries is even more impres-
sive if it is expressed as a daily average, which is
around 720,000 occupational injuries. The same situ-
ation occurs with � fatal occupational accidents; the
global estimate is that there are 345,719 fatal occupa-
tional accidents a year, or almost 1,000 per day. The

estimates of Nelson et al. (2005) suggest that in the year
2000 there were 850,000 deaths related to occupational
exposure and among them 312,000 fatal occupational
injuries, which is similar to the estimate of Hämäläinen
et al. (2006). Nelson et al. (2005) estimate that 44% of
the total of disability-adjusted life years (DALYs) lost
due to work related fatalities could be linked to occu-
pational injuries in the year 2000. They estimated that
fatal occupational injuries caused a loss of 10.5 million
years of healthy life.
According to Hämäläinen et al. (2006), the estimat-
ed number of fatal occupational accidents in India is
48,176; in China, 73,615; and in other Asian countries
(including islands), 83,048 per year. So, those three
regions account for more than half of total fatal occu-
pational accidents in the world. It has to be mentioned
that only a fraction of the global estimate of occupa-
tional injuries are reported to the ILO (3.9%).
Having in mind all these figures, it is obvious that occu-
pational accidents are a serious public health problem.
Comparing those estimated 350,000 fatal occupational
injuries in the year 2000 with fatalities in road accident
estimates for 1999; 1,200,000 (WHO 2001), and more
conservatively 750,000–880,000 (Jacobs et al. 2000),
gives a clearer picture of the importance of dealing with
occupational injuries. However, comparison of the esti-
mated total number of occupational injuries (345 mil-
lion) with the estimated number of persons injured in
road accidents (23–34 million, Jacobs et al. 2000) indi-
cates the real magnitude of this problem.

Occupational Injury Prevention

In prevention of occupational injuries, a number of
stakeholders are involved: workers, employers, trade
unions, company doctors, � occupational health nurs-
es, regulatory authorities, local communities, etc. As in
other cases when there are many stakeholders involved
there is always a question (or a problem) of who is
responsible. In this case, from a legal point of view, all
stakeholders are responsible but most responsibility is
on the employer. He is responsible for the occupational
injury prevention program which usually contains the
following:
• Identification and evaluation of risk for injury in the

workplace;
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• Measures for reducing risks including administrative
measures and engineering interventions in the work-
place environment;

• Risk communication;
• Occupational rehabilitation and return to work of

injured workers;
• Management and development of safe work pro-

grams.
In many countries, especially developing ones, there is
no adequate awareness of the necessity of such pro-
grams. In those countries, there is no stimulation for the
employer to invest in safety, so such programs are very
rare and depend on employer goodwill. Having in mind
globalization and influences of multinational compa-
nies (even in cases where those companies in develop-
ing countries do not apply all the safety measures used
in developed countries) one could expect that their pres-
ence in developing countries could lead to better under-
standing of occupational safety issues and particularly
the importance of occupational injury prevention.

Cross-References

� Cause of Injury
� Commuting Accident
� Days Lost by Economic Activity
� Fatal Occupational Accident
� Frequency Rate
� Incidence Rate
� Occupational Health Nurse
� Registration of Occupational Injuries
� Source of Injury
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Occupational Malignant Diseases

� Occupational Cancer

Occupational Medical Health

� Occupational Health Care

Occupational Medical Health Services

� Occupational Health Care Service

Occupational Medicine Specialist

Definition

Occupational medicine specialists are medical doc-
tors – practitioners – who have full formal post-
graduate training in the field of occupational medicine
and an appropriate board-certification in the specialty of
occupational medicine. They diagnose and treat occu-
pational diseases, work-related illnesses and injuries
of employees, and conduct assessments of fitness for
work. They attend patients in-plant or hospital, and re-
examine disability cases periodically to verify progress.
Occupational medicine specialists oversee maintenance
of case histories, health examination reports, and oth-
er medical records. They also formulate and administer
workers’ health programs, inspect plant and make rec-
ommendations regarding sanitation and elimination of
health hazards. Occupational medicine specialists are
core professionals in the occupational health multidis-
ciplinary team. They play a part in reducing the inci-
dence of disease and injury, alleviating suffering and
promoting and protecting people’s health throughout
their lives. The occupational medicine specialist is an
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expert adviser, part of the enterprise’s senior manage-
ment team, able to assist in planning and re-engineer-
ing the work process with regard to health and safety,
legal requirements, good business and human resources
practice. The term “occupational medicine specialist”
mandatory implies specialist preparation.

Occupational Physician

� Company Doctor
� Occupational Health Physician

Occupational Safety and Health

� Occupational Health and Safety

Occupational Safety and Health Service

� Occupational Health and Safety Service

Occupational Stress-Mediated Disorders

Definition

Stress is viewed as a state of elevated activation of the
autonomic nervous system with coordinated manifes-
tations at the affective, cognitive, and behavioral lev-
els. Occupational stress refers to cases where work is
the sole cause of the experience of stress and associ-
ated symptoms of ill health. Occupational stress may
affect health in the long run by (a) direct effects via sus-
tained activation of the autonomic nervous system and
enhanced neuroendocrine responses and (b) through
unhealthy behavior that undermines self-control and
therefore may contribute to occurrence and aggravation
of multifactorial diseases. Occupational stress as a risk
factor mediates the association between work exposure
and some health disorders. It is widely conceptualized
as lying, at least partly, on the causal pathway.
Common health outcomes linked to occupational stress
include cardiovascular disease (hypertension, ischemic
heart disease, and ischemic cerebral disease), muscu-
loskeletal disorders (low back pain, upper limb disor-

ders) and mental illness (depression). The health out-
comes as a burnout, anxiety state, or depression may be
recognized as real occupational stress-mediated disor-
ders. Underlying pathophysiological processes include
increased blood pressure, increased corticosteroid lev-
els, increased peripheral neurotransmitters, sympathet-
ic arousal, increased muscle tension, peripheral vaso-
constriction, decreased immune system response, and
stress-induced hyperventilation.

Occupational Therapy

Definition

Occupational therapy is a � health care profession con-
cerned with restoring physical functionality following
disabling accidents and sickness. Its goal is to aid indi-
viduals in achieving the maximum level of independent
function to become as independent as possible in carry-
ing out daily life tasks. It addresses people of all ages,
with a broad range of physical, mental, or developmen-
tal problems. The primary tool of occupational thera-
pists is the active involvement of the patient in thera-
peutic tasks and activities.

Occupational Therapy in Palliative Care

Synonyms

Reconstruction aide

Definition

Occupational therapy is an applied science and health
profession involving skilled treatment. Individuals
undergoing occupational therapy develop, regain or
maintain the abilities to participate in all facets of their
lives (“skills for the job of living”). Thus they are pre-
pared for a meaningful and satisfying way of life. Occu-
pational therapy in palliative care provides: a) treat-
ment for an improving performance of daily activities;
b) home and job site evaluations and adaptive recom-
mendations; c) performance assessments and treatment;
d) adaptation equipment planning and training in their
use; e) teaching assistance skills to family members and
caregivers.
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Occurrence

Synonyms

Frequency

Definition

In � epidemiology, a general term describing the fre-
quency of a disease or other attribute or event in a pop-
ulation without distinguishing between incidence and
prevalence.

Odds Ratio (OR)

Synonyms

Cross-product ratio; Relative odds

Definition

Odds ratios are one way of expressing the size of the
effect of a treatment on an even rate. The odds of an
event are ratio of the probability of occurring to the
probability of it not occurring. The odds ratio is the ratio
of the odds of an event in the treatment (or exposed)
group compared to the odds in the control (or unex-
posed) group.

OR = a/c

b/d
= ad

bc

95%CIOR = exp[ln OR ± 1, 96SE(lnOR)]

OR equal 1 means no effect of treatment. An OR of dif-
ferent from 1.0 suggests that positive or negative effect
of treatment.
The Mantel-Haenszel method is appropriate for use in
combining odds ratio.
The odds are a ratio of probabilities. The odds of expo-
sure in a group is the number exposed divided by the
number not exposed. If the odds of exposure among
cases and controls in a case control study are deter-
mined, an odds ratio can be calculated as the ratio of
two odds (odds of exposure among cases/odds of expo-
sure among controls). An odds ratio close or equal to
1 indicates that the odds of exposure are very similar
in the two groups. If the odds ratio is greater than 1,
it indicates that cases are more likely to be exposed to
a particular factor than controls, and if the odds ratio is

less than 1, the opposite is true. The odds ratio (obtained
from a case-control study) may be used as an esti-
mate of the � relative risk (obtained from a prospective
cohort study) if the risk of disease in the population is
low (less than 5%).
In medical research, the OR is favored for case-control
studies.

Cross-References

� Relative Odds

OECD

Synonyms

Organisation for Economic Co-operation and Develop-
ment

Definition

OECD is an international organization originating from
the context the Marshall Plan implementation in Europe
after the Second World War. Currently 30 countries
are full members (mostly high-income countries with-
in and outside Europe), which accept the principles
of free market economy and representative democracy.
The OECD is a forum for developing, analyzing and
monitoring national and international policies in a wide
range of sectors, e.g. trade, technology, environmental
and social affairs. Dialog and capacity building activ-
ities also include a number of associated non-members.
A focus of the OECD’s work is on the compilation
of comparable statistics, which allow for analysis and
forecasts of economic developments.
The Organization for Economic Co-operation and
Development (OECD) is an international organization
of those developed countries that accept the principles
of representative democracy and a free market econo-
my. It originated in 1948 as the Organisation for Euro-
pean Economic Co-operation (OEEC), led by Robert
Marjolin, to help administer the Marshall Plan for the
reconstruction of Europe after World War II. Later its
membership was extended to non-European states, and
in 1961 it was reformed into the Organization for Eco-
nomic Co-operation and Development. The organiza-
tion provides a setting where governments can com-
pare policy experiences, seek answers to common prob-
lems, identify good practice and co-ordinate domestic
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and international policies. The mandate of the OECD
is very broad, as it covers all economic, environmental
and social issues.

Offender

� Tortfeasor

Ogiek (Eastern Africa, Kenya)

� Indigenous Health – Africa

Ogoni People (Western Africa, Nigeria)

� Indigenous Health – Africa

Older People and Health

� Aging and Health

Omnipotency

Synonyms

Totipotency

Definition

An omnipotent stem cell is able to give rise to cells
derived both from the trophoblast and the embryoblast.
Therefore, only ESC or ESC-lines can be considered
omnipotent.

On Chance Distribution

� Randomization

Onchocerciasis

Synonyms

Onchocercosis; River blindness; Infection with
Onchocerca volvulus; Dermatitis nodosa tropica

Definition

Onchocerciasis, which primarily occurs in Africa and
Central and South America, is caused by the microfi-
laria Onchocerca volvulus. It is transmitted by black-
flies, which breed in rapidly running water. Worldwide,
about 20 million people are infected. With the bite, lar-
vae get into the host organism. Within 10–20 months,
they develop into adult worms. The worms settle in the
subcutaneous tissue, where they appear as firm, non-
tender nodules, which can reach a size of 5 cm. Via
lymphatic vessels the parasites can also reach the eyes.
Without treatment, 10% of the eye infections lead to
blindness. The medicinal treatment of onchocerciasis is
administration of ivermectin (Mectizan®, Strometol®.
Preventive measures include extermination of blackflies
with insecticides, the prophylaxis of insect bites and the
administration of ivermectin once yearly.

Cross-References

� Tropical Diseases and Travel Medicine

Onchocercosis

� Onchocerciasis

One-Sidedness

� Confounding and Interaction
� Prejudice

One-Sided Test

Synonyms

One-tailed test; Directional test

Definition

Test of statistical significance based on the assumption
that the data have only one possible direction of vari-
ability.

One-Tailed Test

� One-Sided Test
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One-Way ANOVA by Ranks

� Kruskal-Wallis Test

Onlay

Definition

� Inlay, Onlay

Open Trial

Definition

An open trial is a trial in which the participants and
investigator know which individuals are in the experi-
mental or control group. This type of trial is open to
challenge regarding bias. The best protection against
bias is to use a blind trial.

Operating Characteristics
of Diagnostic Tests

� Sensitivity

Operator

Definition

The human operator is a critical component in
a “� man-machine system” whose characteristics, capa-
bilities and limitations must be integrated into the
design of equipment. � Human factors engineering
takes into consideration the capabilities and limitations
of the human operator – both physical and mental –
and how these should be used to guide the design of
systems. They view human operators and the objects
they use as one unit, and ergonomic design blends
the best abilities of people and machines. The scope
of � ergonomics has now passed beyond the concern
of individual worker and his machine or workplace to
include consideration of the total work environment.

Opioid Analgesics

� Opioids

Opioids

Synonyms

Opioid analgesics; Narcotic analgesics

Definition

Opioids are � analgesics that reduce pain. The term
is applied to opiate alkaloids and their synthetic ana-
logues. Opioids are psychoactive drugs and they have
the capacity to produce a sense of well-being (eupho-
ria). In higher doses they can cause coma, seizures, res-
piratory depression and potential death.

Opportunistic Infections in AIDS

� AIDS-Defining Symptoms

Opportunity Costs

Definition

The concept of opportunity cost is based on the assump-
tion of scarcity of resources for health care and the
necessity for � resource allocation. If the cost and the
benefit of using one defined activity are not occurring,
because the choice was made for an alternative, the
opportunity cost is the cost and the value or benefit
of the best alternative option. The concept of opportu-
nity cost is important for all health economic analysis
involving alternative resource use. It is particularly rel-
evant for the determination of the cost of items without
a market price.

Oral Diseases

URSULA SCHÜTTE

Dental School, Department of Prosthetic Dentistry,
University Hospital, University of Technology,
Dresden, Germany
ursula.schuette@tu-dresden.de

Synonyms

Oral disorders; Dental diseases
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Definition

Oral diseases comprise a range of conditions, includ-
ing � dental caries and � periodontal diseases as the
most important global oral health burdens, but also oth-
er important illnesses like oral cancer. They are highly
prevalent and their impact on both the society and the
individual is significant. Oral diseases affect a person’s
physical and psychological well-being and as a result
reduce quality of life. The two most common condi-
tions are to a great extent preventable.

Basic Characteristics

Dental Caries

Dental caries is among the most frequent chronic
diseases in the world and is therefore still a major
oral health problem in most industrialized countries.
Between 60 and 90% of all schoolchildren and a vast
majority of adults in developed countries and some
states in Asia and Latin America suffer from tooth
decay (Petersen 2003). The situation in most African
countries is not that severe. Due to changing living con-
ditions, it is expected that the incidence of dental caries
will increase in many developing countries in Africa,
particularly as a result of growing sugar consumption.
Dental caries can be defined as a localized destruction
of the � hard tooth tissue by microorganisms (infec-
tious disease) leading to a � cavity. It is a multifactorial
disease and results from a combination of four factors:
1. host and teeth,
2. microorganisms (bacteria),
3. substrate (principally sucrose), and
4. time.
The hard tooth tissue is predominantly composed of
calcium and phosphate in the form of hydroxyapatite.
In the case of normal pH levels, there is a chemical
equilibrium between the minerals of the tooth and the
adjoining oral fluids – a balance between the tooth’s
re- and de-mineralization. If food particles remain on
the tooth-surface, this balance is disrupted because the
oral bacteria that adhere to the tooth surface (partic-
ularly Streptococcus mutans) metabolize the available
substrate originating acid metabolites. These acids lead
to a decrease of the pH-value, which results in a local
demineralization of the tooth. With each exposure to
sugar, the plaque pH falls sharply and rises slowly back
to normal levels over the following hours. The bacteria
also form extracellular polysaccharides, which they use

to build and to increase the bulk of a covering named
� dental plaque.
A large amount of host factors inhibit the loss of min-
eral salts, for example the flow rate or the chemical
composition of the saliva. The protective role of sali-
va against caries consists of simple dilution, buffer-
ing plaque acids, and being a source of minerals and
immunological plaque inhibitory factors. However, the
flow of saliva to the tooth surface is more and more
restricted when dental plaque becomes established.
Other conditions that promote demineralization are, for
instance, plaque retention corners like � approximal
surfaces and a high frequency of ingestion.
Progressive demineralization is defined as � dental
caries, a condition which passes through different
stages, starting with chalky white spots and leading to
a � cavity. When reaching the underlying dentine, pain
usually occurs because dentine is sensitive to thermal,
physical, and osmotic stimuli. If the process still contin-
ues, it can spread to the � pulp and then along the � root
canals to the � alveolar bone, causing an inflamma-
tion or even a dental abscess. These progressions cause
spontaneous and intense pain and discomfort, often of
longer duration. As a consequence, the tooth frequently
has to be extracted (tooth loss).

Periodontal Diseases

� Periodontal diseases have been prevalent through-
out human history. They cover a group of inflamma-
tory diseases that arise in the gum sulcus, the crevice
between the gum and the tooth, as a response to dental
plaque. Even in healthy mouths, the gum sulcus is teem-
ing with bacteria, but they tend to be harmless varieties.
If dental plaque remains in the sulcus, the population
of the microorganisms changes and these bacteria and
their waste products (exo- and endotoxins) attack the
crevicular epithelial cells. Some of the microorganisms
can even pass through the epithelium. In order to elim-
inate the detrimental bacteria and their toxins, the body
activates an immune response to infection. This reac-
tion passes through different stages. Due to these reac-
tions, periodontal diseases are generally divided into
two groups: � gingivitis and � periodontitis.
Gingivitis is an inflammatory process exclusively
affecting the gingiva (gum). The inflammation of the
gingiva is characterized by tender, red, swollen gums
that bleed on gentle provocation like cleaning the teeth.

http://de.wikipedia.org/wiki/Ektotoxin
http://de.wikipedia.org/wiki/Ektotoxin
http://de.wikipedia.org/wiki/Ektotoxin
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In most cases, gingivitis causes no pain. The junction-
al epithelium remains attached to the tooth at its origi-
nal level. Gingivitis is nearly always chronic, but occurs
infrequently in an acute form, the most severe being
acute necrotizing ulcerative gingivitis (ANUG).
Periodontitis is the consequence of progressive gingivi-
tis, although not every gingivitis leads to periodonti-
tis. It is characterized by loss of clinical attachment of
the � periodontal ligament and by loss of bony sup-
port of the tooth. This occurs because exotoxins and
endotoxins, as well as decomposition products of the
host, represent a stimulus. They encourage the activa-
tion of osteoclasts, which are responsible for purpose-
ful decomposition and reconstruction of bony tissue in
order to protect the surrounding tissue and to prevent
deeper infection. As a result, the supporting bone starts
to atrophy. This loss of attachment manifests by deep-
ening of the pockets between the gingiva and teeth and
by recession of the gingiva. In severe cases, the sup-
porting structures are so depleted that the teeth become
loose. All things considered, periodontal destruction
arises directly as a result of pathogenic bacterial com-
ponents and indirectly via host destructive mechanisms.
In most cases, this oral disorder is chronic with recur-
ring acute phases. Pain only occurs in cases of exposed
� roots and during acute inflammation. It can be severe
in the event of an abscess of the pocket or alveolar bone.
Whereas gingival bleeding, � calculus, and mild � peri-
odontal pocketing are highly prevalent among adult
populations all over the world, advanced disease with
deep � periodontal pockets (≥ 6 mm), leading to severe
loss of supporting periodontal tissues and tooth loss,
affects 10–15% of adults worldwide (Petersen 2003).
� Dental plaque does not seem to be the only cause
for periodontitis, since destructive diseases only occur
in a minority of people although dental plaque is ubiq-
uitous. Research has shown that the appearance of peri-
odontal diseases is affected by genetic and environmen-
tal factors, for example smoking and stress.
The influence of periodontitis on other medical sub-
jects has become a point of research within the last few
years. Periodontitis as a risk for bacteraemia has been
described. This is especially important for patients suf-
fering from certain cardiac diseases who are at high risk
of endocarditis. Furthermore, not only an influence of
diabetes and its risk factors on periodontitis, but also
the influence of periodontal diseases on progression of
diabetes, is also being discussed at the moment. Peri-

dontitis has also been linked to preterm birth and low
birth weight.

Oral Cancer

Oral cancer is the eighth most common cancer in the
world, showing marked geographic variation. In most
cases, oral malignancies are squamous cell carcinomas.
Many are painless until they get large. The carcinomas
appear as ulcers, swelling, or red or white patches. They
can arise on the lip, tongue, gum, mouth floor, salivary
glands, pharynx, or on other unspecified parts of the
mouth, and often emerge from premalignant lesions as
leukoplakias and erythroplakias. Malignant change of
oral lichen planus and hyperplastic candidiasis occurs
less frequently. Hence, as oral cancer quite often goes
through initial benign states, it is largely preventable.
The major risk factors are tobacco, alcohol, exposure to
sunlight, and poor diet (Pine 1997). The single risk fac-
tor most consistently associated with oral cancer is the
use of tobacco in its various forms (Burt and Stephen
2005). Oral malignancies are high among men. Their
incidence increases with age.

Dental Trauma

Dental trauma is an injury to the teeth, lips, gum,
tongue, or � jawbones. The most common dental trau-
ma is a fracture or a bodily movement of the tooth,
including complete avulsion. Tooth fracture can affect
the crown and/or the � root of the tooth. The anteri-
ors, which are also the most visible teeth, are primarily
involved. In � primary dentition, the incidence is great-
est at the toddler age of 2 to 3 years, when motor coordi-
nation is developing (especially finding one’s feet; Flo-
res 2002). � Permanent teeth are most frequently affect-
ed in the event of falls, followed by traffic accidents,
violence, and sport activities. Depending on the loca-
tion of the fracture, the tooth may cause toothache pain
(e. g. crown-root fractures). Broken teeth often have
a sharp edge that may cut the tongue and cheek. If the
upper and lower teeth no longer fit together properly
(malocclusion) or if there is jawache accompanied by
a limited ability to open and close (mobility) the mouth,
a jawbone may be broken.

Congenital Malformations

Within the possible congenital malformations of the
digestive system, craniofacial anomalies (CFA) are
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a highly diverse group of irregularities in the growth
of the head and facial bones. There are many factors
that may contribute to their development, including the
combination of genes, environmental factors, and folic
acid deficiency. They affect a significant proportion of
the global population and still remain a major cause
of infant mortality and morbidity in many countries.
Their impact on speech, hearing, appearance, and cog-
nition has a prolonged and adverse influence on health
and social integration. One of the most common types
of CFA is a cleft lip and/or cleft palate which occur
in around 1 per 600 births (WHO 2002). The rate
varies substantially across ethnic groups and geograph-
ical areas.

Dentofacial Anomalies

Temporomandibular Disorder Temporomandibular
disorder (TMD), also called temporomandibular joint
syndrome (TMJ) or craniomandibular disorder (CMD),
comprises a group of painful and distressing conditions
related to the � jaw joint (temporomandibular joint)
and the surrounding facial muscles that control chew-
ing and moving the jaw, or both (Okeson 1996). The
three most common types of temporomandibular disor-
ders are � myofascial pain and � dysfunction, inter-
nal derangement of the joint, and degenerative joint
disease (osteoarthrosis). Among them, myofascial pain
and dysfunction is by far the most common form (Dim-
itroulis 1998).
TMD are ubiquitous in cultures around the world. Signs
and symptoms vary in their presentation and can be
very complex, for example headache pain, neck pain,
noises or ringing in the ear, problems in biting, popping
sounds during biting (joint noises), and many more. The
three cardinal features of temporomandibular disorders
are orofacial pain, joint noises, and restricted jaw func-
tion (Dimitroulis 1998). TMD primarily affect young
adults, especially women aged 20–40 years (Dworkin
1990).
The etiology of the most common types of temporo-
mandibular disorders is multifactorial and still largely
unresolved. Beside occlusal (bite) interferences, psy-
chological stress, depression, and the presence of oth-
er somatic complaints have been shown to influence
the course of these disorders considerably (predispos-
ing factors). Psychosocial variables have been found
to be more strongly associated with pain intensity and

activity interference than clinical examination findings
have (Turner and Dworkin 2004). Trauma and para-
functional habits (e. g. clenching and bruxism) are often
cited as possible initiating factors, the latter being the
most frequent cause of myofascial pain and dysfunc-
tion. Hence, both the assessment and the management
of TMD require a multidisciplinary perspective with
strong emphasis on psychosocial variables (Rollman
and Gillespie 2000).

Malocclusion Occlusion of the teeth means the meet-
ing of upper and lower teeth. Malocclusion is therefore
the term used to describe states in which the occlu-
sion departs from the normal (Osborn 1981). Maloc-
clusion is not a disease but rather a set of dental devia-
tions which, in some cases, can influence quality of life.
It refers to a misalignment of teeth or may be caused
by a disproportion between the size of the upper and
lower jaws or between jaw and tooth size. Hence, it
can range from gross disfigurement to minor irregular-
ities in the alignment of the teeth. Most people have
some degree of malocclusion, although it isn’t usu-
ally serious enough to require treatment. Those who
have more severe malocclusion may require orthodon-
tic treatment. Correction of malocclusion can reduce
the risk of tooth decay and periodontitis. Under cer-
tain conditions, it may help relieve excessive pressure
on the temporomandibular joint, avoiding dysfunctions
known as temporomandibular disorders (TMD). How-
ever, besides the medical rationale, the growing signifi-
cance of aesthetics contributes considerably to the very
high demand for orthodontic treatment.

Cross-References

� Alveolar Process
� Approximal Surfaces
� Calculus
� Dental Caries
� Dental Plaque
� Dysfunction, Craniomandivular
� Gingivitis
� Hard Tooth Tissue
� Jawbone
� Myofascial Pain
� Oral Health in Different Age Groups
� Periodontal Diseases
� Periodontal Ligament

http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/craniofacial/cleft.html
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/craniofacial/cleft.html
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/craniofacial/cleft.html
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/craniofacial/cleft.html
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/craniofacial/cleft.html
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� Periodontal Pocket
� Periodontitis
� Permanent Teeth
� Premolar
� Primary Dentition
� Pulp
� Root
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Oral Disorders

� Oral Diseases

Oral Health

Definition

Oral health means more than just having healthy teeth.
It comprises chewing and eating the full range of foods,
speaking clearly, having a socially acceptable smile and
dentofacial profile, being free from pain, and having
a fresh breath.

Oral Health Behavior

Synonyms

Dental health behavior; Health belief

Definition

The term “oral health behavior” describes the complex
effect on individual oral health of oral hygiene habits,
nutritional preferences and the pattern of a person’s uti-
lization of dental services. Since these behaviors exist
in a social framework of lifestyles typical of the rele-
vant culture, not only these direct parameters but also
the indirect influences on people’s oral health need to
be taken into account. These are determined principal-
ly by the social opportunity structure offered by a soci-
ety, which underlies the distribution of access to knowl-
edge about oral health, the availability and utilization
of dental services and the provision of the necessary
funding. Empirical studies have repeatedly shown that
the distribution of oral morbidity in industrial societies
is unequal, with persons lower down the social scale
on the whole exhibiting oral health problems more fre-
quently than those in higher social categories.

Oral Health Care Services

� Health System in Dentistry

Oral Health Care System

� Health System in Dentistry

http://health.enotes.com/childrens-health-encyclopedia/dental_trauma
http://health.enotes.com/childrens-health-encyclopedia/dental_trauma
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Synonyms

Dental health; Oral diseases

Definition

Oral health means more than just having healthy teeth.
It comprises chewing and eating the full range of foods,
speaking clearly, having a socially acceptable smile
and dentofacial profile, being free from pain, and hav-
ing fresh breath. Due to changes in the importance of
these factors, the prevalence of oral diseases varies with
regard to age, sex, and culture.

Basic Characteristics

Background

Oral health depends on a range of individual factors
such as socio-economic, socio-cultural, and nutritional
conditions. Other characteristic factors influencing oral
health are, for instance, the individually available num-
ber of teeth, consequences of traumatic injuries, and
oral cancer. There are still wide discrepancies between
the availability of medical care and health care uti-
lization in developed countries and between the avail-
ability and access to Oral Health Care in developing
countries. Worldwide, these discrepancies lead to dif-
ferences in the distribution of oral diseases, varying not
only between different regions but also between differ-
ent age groups. The two main oral diseases of public
health importance are dental caries and periodontitis
(gingivitis and periodontitis), followed by oral cancer
and dental trauma.
Dental caries is a common chronic disease occurring at
any age. It is a process of demineralization of the � hard
tooth tissue caused by products of bacterial metabolism

and leading to cavities in the teeth. Untreated caries
can give rise to infection of the dental � pulp, which
can spread to the supporting tissues and the jaws, cul-
minating in advanced disease conditions that are often
painful. In Thailand for example, recent surveys of
a sample of 12-year-old children revealed that 53% had
suffered from pain or discomfort from their teeth over
the past year (Petersen et al. 2001). The correspond-
ing figures in China were 34% for 12-year-olds (Peng
et al. 1997) and 74% for adults. � Dental caries is the
single most common childhood disease in the United
States (U.S. Public Health Service 2000). These figures
demonstrate that tooth decay is a public health problem
worldwide.
The prevalence of dental caries is measured by the
� DMF(T)-index (Klein et al. 1938). This Index-system
describes the lifetime-caries-experience of an individu-
al. Every tooth is given one of the following categories:

D Decayed Tooth with a cavity (decay)

M Missing Tooth is missing (because of caries)

F Filled Tooth with a filling (has had a cavity)

The sum of the three figures forms the DMFT-value,
which ranges from 0 (no caries) to 28 (all teeth affected)
for each person. If a tooth has both a caries lesion and
a filling, it is calculated as D only. Wisdom teeth are not
counted.
Periodontal diseases are an inflammation either of the
gingiva (� gingivitis) or of the gum, periodontal liga-
ment, and alveolar bone (� periodontitis). The preva-
lence of gingivitis and periodontitis is measured by
the � CPI-Index (Table 1). According to this index,
the mouth is divided into sextants, each sextant hav-
ing special index teeth. The index teeth are examined
and assigned to a certain score. The highest score per
sextant is recorded.
For examining differences between several ages, the
World Health Organization, in their manual for oral
health surveys, suggests five age-groups as represen-
tative index ages for monitoring disease trends and
enabling international comparisons (Table 2).

Children

Dental Caries In early childhood, a very severe kind
of Early Childhood Caries (ECC) of the � primary den-
tition is the so-called nursing-bottle syndrome (NBS)
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Oral Health in Different Age Groups, Table 1 CPITN-Index (Ainamo
et al. 1982)

Code Status Sign of

0 Healthy gingival and periodontal
conditions

Healthy conditions

1 Gingival bleeding on probing Gingivitis

2 Calculus or iatrogenic marginal
imperfections and gingival
bleeding

Gingivitis

3 Depth of the gingival pocket:
4–5 mm

Periodontitis

4 Depth of the gingival pocket:
6 mm or above

Severe periodontitis

Oral Health in Different Age Groups, Table 2 Representative WHO
index age groups (WHO 1997)

Index
age

Description Main examination goals

5 Children (complete
primary dentition)

– Caries in primary dentition

12 Children (complete
permanent dentition)
(except third molars)

– Caries monitoring

15 Adolescents – Caries monitoring

– First assessment of perio-
dontal disease indicators

35–44 Adults – Caries monitoring

– Status of periodontal
diseases

– Evaluating effects of oral
health care

65–74 Elderly – Planning and evaluating
effects of oral health care

which is more and more common in developed coun-
tries. NBS results from calming a child down by giv-
ing sweet sugar-containing drinks in light plastic bottles
frequently and for any length of time, leading to mas-
sive destruction of the hard tooth tissue. This kind of
rampant tooth decay can either destroy the milk tooth
or have negative effects on eating, speaking, and the
permanent dentition (� permanent teeth). Its prevalence
differs between developed countries (1% to 12%) and
developing countries (e. g. 70% among Native Ameri-
cans; Milnes 1996; Broderick 1989).

Looking at the 12-year-old children worldwide, a sub-
stantial decline in dental caries levels can be identi-
fied. In several regions, prevention programs show good
effects in this age-group. The WHO and the FDI World
Dental Federation formulated goals for oral health in
1981 to be achieved by the year 2000. The global aver-
age was committed to be no more than 3 DMFT at
12 years of age. In 2001, the global weighted mean
DMFT value for this age group was reported to be
1.74, and is continuing to decrease (global weighted
mean DMFT = 1.61 in 2004). Although efforts have
been made, dental caries is still a public health concern.
There are still countries which suffer from a high rate
of caries, for instance Lebanon (DMFT score of 3.4 in
2000) and Bulgaria (DMFT score of 4.4 in 2000). Only
74% of the nations reached the formulated goal, repre-
senting 86% of the world population in 2004. In sever-
al developing countries, a trend toward higher levels of
dental caries has even been reported. Dental caries still
affects between 60 and 90% of 12-year old children.

Periodontitis In the young population, the frequency
of gingivitis is nearly 100%. The prevalence increas-
es from primary dentition onwards, and reaches high-
est scores in puberty (Stamm 1986; Jenkins and Papa-
panou 2001). Periodontal diseases are very seldom
identified in children; CPI-codes 3 and 4 are normally
not found in this age group. However, chronic gingival
inflammation could be a potential risk for periodontal
diseases in later age.

Other Diseases Dental trauma occurs very often to
toddlers. In the 0–6-year-old group, the prevalence
of traumatic injuries varies from 12–30% (Flores et.
al. 2002). In general, a child’s activities bear an
unavoidable risk of accidents.

Adolescents

The DMF(T) rates at the age of 15 are naturally higher
than at the age of 12 in nearly every country world-
wide. The decreasing prevalence of caries within chil-
dren (5 years, 12 years) does not continue in adoles-
cents (Fig. 1).

Periodontal Diseases Beside the high prevalence of
gingival inflammation (nearly 100% with CPI-code 1
or 2), the first signs of elevated probing depths can
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Oral Health in Different Age Groups, Figure 1
Mean DMFT-values of 12- and 15-year-olds in
selected countries

already be recorded in young people. Although CPI-
code 4 is only measured in a small portion of adoles-
cents, the prevalence of code 3 is up to two thirds in this
age group. Two percent of adolescents suffer from an
aggressive periodontitis, which is also called “juvenile
periodontitis”. This severe type leads to a tremendously
fast loss of the tooth supporting structure.

Other Diseases The different kinds of oral cancer and
premalignant lesions have nearly no importance in ado-
lescence.

Adults

Dental Caries A large majority of adults suffer from
dental caries. The severity depends on many life cir-
cumstances and environmental factors and can be very
different between individuals of the same population.
Such factors include the socio-economic status and
nutritional factors, as well as personal oral hygiene
or even cultural traditions. In general, the increase
in the prevalence of caries is lower than at younger
ages. Complications of dental caries, kinds of pulpitis
(inflammation of the dental pulp), and periodontitis are
very common in adults with untreated caries lesions.
Although caries lesions themselves seldom cause pain,
the inflammatory complications can lead to very severe
pain and sick leave.

Periodontal Diseases Mild forms of periodontal dis-
eases affect nearly every adult person. Only with per-
fect personal oral hygiene may it be possible to diag-
nose a patient with no forms of gingivitis. Periodonti-
tis – a chronic loss of tooth supporting tissues – is on
one hand a reaction of an untreated gingivitis. On the
other hand, there are individual dispositions that even
make patients with perfect oral hygiene suffer from

aggressive loss of periodontal attachment. Therefore,
periodontitis is a multifactorial process depending, for
example, on hygiene, plaque-retention, and profession-
al periodontal treatment but also on genetic dispositions
and environmental factors.
Periodontitis is mainly divided into an aggressive and
a chronic form.

Other Diseases Dental trauma occurs not only at
a young age. Sports injuries, traffic accidents, or other
accidents may cause very serious damage to oral struc-
tures. The potential for regeneration of tissues, howev-
er, decreases during the aging process, so that regener-
ation becomes more difficult.

Elderly

Dental Caries Dental caries is a major public health
problem at older age and is closely associated with
social and behavioral factors. There is a tendency
among elderly people with lower incomes to miss regu-
lar dental examinations and treatments and neglect reg-
ular � oral hygiene. In addition to this, they frequent-
ly consume too much sugar and smoke, and therefore
suffer more often from dental caries. The prevalence of
coronal and � root caries in older people is very high
worldwide. In developed countries, the number of filled
and decayed tooth (crown) surfaces ranges from 22 to
35, the filled and decayed root surfaces from 2.2 to 5.3.

Periodontal Diseases Because of discrepancies
between aggressive and chronic types of periodontitis,
the differences in prevalence and progression between
adults and the older ages are not that big in comparison
to dental caries. The prevalence of CPI-codes 3 and 4
in elderly people in Western Europe are 15–30% and
30–60%, respectively (Miyazaki et al. 1991).
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Oral Health in Different Age Groups, Figure 2
Distribution of CPI-Codes (maximum) within ado-
lescents in selected countries (WHO Oral Health
Database)

Oral Health in Different Age Groups, Figure 3
Distribution of CPI-Codes (maximum) within
adults in selected countries (WHO Oral Health
Database)

Oral Health in Different Age Groups, Figure 4
Distribution of CPI-Codes (maximum) within
elderly people in selected countries (WHO Oral
Health Database)

Oral Health in Different Age Groups, Figure 5 Prevalence of edentulousness (%) in elderly people (65–74 years) in selected countries. (WHO
Oral Health Database)
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Other Diseases Not a disease itself, tooth loss and
edentulousness is worth mentioning as a consequence
of oral diseases. The main reasons are caries and peri-
odontitis.
Edentulousness is mainly a problem in older people.
However, there are big regional differences worldwide.
The highest rate is found in Bosnia and Herzegovina
(78% of all persons over 65 are edentulous) – the low-
est rate in Gambia (6%) (WHO 2002). Besides chew-
ing problems, there is a psychological component to
tooth loss. Persons without teeth are regarded as old
because in most cultures, white, good-looking teeth are
a symbol of youth and health. The consequence is an
objective and subjective treatment need, especially in
developed countries, which also has big implications
for health economics.
The different kinds of oral cancer are most common in
older people. First time diagnoses of carcinoma are pre-
dominantly found in the above 60 age group. Oral can-
cer and premalignant lesions are associated with several
risk factors such as high alcohol consumption, low edu-
cation levels, and smoking.
Older men in France, for example, suffer from oral can-
cer significantly more often than those in other Euro-
pean regions, which may be due to more excessive con-
sumption of wine and cigarettes (Menegoz et al. 2002).
Women’s rates are still lower. Consequently, the mea-
sures to minimize the risk of a malignant disease have
to be started at younger ages. The prevalence of oral
cancer has increased in several European countries such
as Germany, Denmark, and Scotland, but also in New
Zealand, Japan, and the United States (WHO). Treat-
ment of oral cancers is not easy in most cases and
often leads to an esthetically and functionally com-
promised outcome. The 5-year-survival-rates are below
50% (WHO 2003).

Cross-References
� CPI (Community Periodontal Index)
� Dental Caries
� DMFT-Index
� Gingivitis
� Hard Tooth Tissue
� Nursing Bottle Tooth Decay
� Oral Hygiene
� Periodontitis
� Permanent Teeth
� Primary Dentition

� Pulp
� Root
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Synonyms

Oral health plans; Oral health programs

Definition

Oral health policies are oral health-related formal state-
ments or courses of action that affect institutions, orga-
nizations, services, funding arrangements, groups and
individuals. Oral health policy statements set overall
guidelines and outline future directions.

Basic Characteristics

Oral health policies can take the form of explicit written
documents, but they may also be implicit or unwritten
(Schou 1995). In this sense, health policies refer to what
health agencies actually do, although their decisions or
actions may not be intended or even recognized as pol-
icy. Health policies include actions of both public and
private organizations inside and outside the health sys-
tem.
The terms policy, programs and strategy are sometimes
used interchangeably. A strategy can be defined as to
outline the content of policies more specifically (Fig. 1).
Taking part in policy development is an important task
for oral health facilitators. Practical considerations and
steps have been described to guide those who are unfa-
miliar with this kind of work (Freire 2006).

Values, Policy Fields and Objectives

The WHO (2005) has described that a basic policy val-
ue is equity, which means that everyone should have
a fair opportunity to attain his or her full health poten-
tial. Closely linked is the value of solidarity: everyone
contributes to the health system according to his or her
ability. A health policy that promotes solidarity is better
able to counterbalance social inequities.
Oral health policies can be applied to a wide range of
issues, e. g. to training dental personnel or the plan-
ning of oral health education programs. A much con-
tested policy field is the extent of coverage of dental
services by public health care. In the United Kingdom,
the availability of dental services is regarded a core
element of the national health service (NHS). Howev-
er, as a result of government decisions, some dentists
became dissatisfied with NHS conditions and no longer
offered NHS services, which caused access problems
for patients. Dental care de facto became a private ser-
vice in these areas, and the process was regarded as
“rationing through the back door” (Ham 2004). The
failure of subsequent governments to respond to this
development is an example that public policy is not
only what governments choose to do, but also what they
choose not to do.
In the US, many oral health policies put improved
access for disadvantaged populations high on the agen-
da. The polices refer e. g. to the access to fluoridated
water, to enhancing public health infrastructure, and to
integrating primary care providers into early life oral
programs. Health boards in rural Australia recommend
vocational training for dental graduates and the expand-
ed use of therapists and hygienists. Policies in Cambo-
dia refer to supporting dental materials and equipments,
cooperating with other sectors, oral health service deliv-
ery, and quality standards. In the UK, oral health strate-
gies on the regional level relate to a national oral health
plan.
On the international level, global oral health objec-
tives have been presented, one of which is to promote
evidence-based policies. The targets relate to disease
and disability indicators and have to be adapted by
local authorities (Hobdell et al. 2003). For the Euro-
pean region, one target is that by the year 2020 at least
80% of children aged 6 years should be free of � caries.
The strategy is built around the twin goals of improving
population health and reducing health inequalities.
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Oral Health Policies,
Figure 1

Policies for Tackling Health Inequalities

Disadvantaged people experience much higher levels
of oral disease than well-off people. An example is
� noma (cancrum oris), which is a disfiguring and dead-
ly gangrenous condition of the oral and facial tissues,
particularly found in Sub-Saharan Africa (Bratthall et
al. 2006). Poverty has been identified as the single
most important risk indicator. Accordingly, improv-
ing the overall socio-economic conditions can prevent
noma.
A number of specific innovative approaches to reduce
health inequalities has been employed in various Euro-
pean countries, examples of which are active labor mar-
ket policies for chronically ill citizens, preventive inter-
ventions at annual occupational check-ups, the serving
of low-fat food products through catering in schools
and workplaces and comprehensive health strategies
for deprived areas (Mackenbach 2006). Concerning
oral health, the widening of the gap between children
with caries and the majority without caries has been
described as “polarization”. Community water fluori-
dation remains an ideal public health measure because
it decreases the gap (USPHS 2005). Whether targeting
high-risk populations is an effective strategy remains
a matter of debate (Batchelor and Sheiham 2002).
Screening programs fail to reduce inequalities in den-
tal services use.

Content of Oral Health Policies

With regard to the content of oral health policies, the
WHO proposes to address the following priority action
areas:
• Fluorides
• Diet and nutrition
• Tobacco
• Health promoting schools
• Young people
• The elderly
• Oral health, general health and quality of life

• Oral health systems
• HIV/AIDS
• Oral health information systems
• Evidence for oral health policy
• Research for oral health.
One of WHO’s practical policies is to support the
widespread use and the promotion of affordable fluo-
ridated toothpaste in developing countries. This is par-
ticularly important in the light of a changing diet.
In industrialized countries, a diet which is compatible
with the maintenance of oral health means to substan-
tially reduce the intake of sugars. Authoritative and
non-commercial nutritional guides and guidelines are
extremely valuable. Such recommendations should be
integrated into the national agriculture, nutrition and
health policies (Freire 2006). Not only educative strate-
gies but also regulation, replacement and pricing strate-
gies should be used.
Some countries have emphasized secondary rather than
primary prevention. They will still be faced with high
� DMFT levels.

Health Policy: Process and Power

The process of health policy making refers to the way
in which policies are initiated, formulated, negotiated,
communicated, implemented and evaluated (Buse et al.
2005).
Trying to influence oral health policy requires main-
taining a strong oral health unit within health agen-
cies. Opportunities for funding may arise in conjunction
with key policy developments currently taking place.
Oral health policies should explicitly relate to policies
in the health and social sectors. Partners have to be
found among policy makers, professionals, organiza-
tions, groups and the public.
The framework for policy development has been
described: to outline gathered information by means of
a mapping exercise, to set an agenda, to draft the pol-
icy, to present the case to all interested parties, to set
up a working group, to consult others, to finalize the
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policy and eventually to implement and to monitor it.
But policy making is seldom a linear, rational process.
Frequently it resembles “muddling through”. A reason
is that policy making is the result of power struggles
between competing groups of actors.
Interest groups try to influence public policy on par-
ticular issues at various stages of the policy process.
Companies and for-profit-organizations are powerful
interest groups. But also organizations registered as
not-for-profit may not be independent. For instance, the
International Life Sciences Institute (ILSI), which was
established in 1978 with funding by soft drink man-
ufacturers, gives the impression of a learned society,
but the commercial interests of its Assembly of Mem-
bers cannot be overlooked (James 2002). Similarly to
ILSI-supported publications by dentists, the Center for
Food and Nutrition Policy goes to great lengths in order
to question the association between sugar and caries
(Storey and Forshee 2004). As a counterbalance, a vol-
untary network of health professionals – Action and
Information on Sugars – claims to confront disinfor-
mation about sugar and to provide clear information.
This is an example of how health professionals who
strive for health promotion can use their legitimacy
and expert status powers to lobby for particular caus-
es.

Policy as Option-Setting: Healthy Public Policy

A health-making policy deals effectively with the envi-
ronments and ways of living. The concept of “healthy
public policy” has been described as follows (Milio
1989): Personal behavior patterns are not simply “free”
choices about “lifestyle”, isolated from the social and
economic context. Lifestyles are patterns of choices
made from the alternatives that are available to people
according to their socio-economic circumstances and to
the ease with which they are able to choose certain ones
over others.
Choice options available to the population and to
social groups do not simply “happen”. Rather they are
themselves the result of policy choices: governmental
and corporate decisions concerning technology, income
maintenance, taxation, health care and other services.
These policies represent the scope of health-making
policy. Policy, from this perspective, is option-setting.
A health-making strategy eliminates those options that
result in health-damaging situations, or increases the

cost of those options. It provides new, easier oppor-
tunities, or reduces the costs of these options. This
approach emphasizes neither prohibition nor prescrip-
tion, but rather new opportunities for choice-making.
Individuals and organizations that want to continue to
choose health-damaging options would be able to do
so. However, they would pay higher costs than if they
made health-promoting choices.
An impressive example for the strength of option-set-
ting is the fluctuation of sales of fluoridated table salt
in Switzerland. Originally, fluoride salt had been mar-
keted successfully in economic 1kg packets, the price
being slightly subsidized by the other types of salt. But
in 1992 the producer changed the content of the 1kg
packets from fluoridated to non-fluoridated salt. Imme-
diately the market share of fluoride salt dropped. Den-
tal researchers were alarmed and intervened. Subse-
quently, fluoride salt was sold again in 1kg packets and
non-fluoridated salt in half-kilo packets only. The result
of this deliberate pricing strategy was that the mar-
ket share of the caries-preventive salt increased again
and reached nearly 90%. This example from trade and
industry shows that for a health-making policy several
sectors should be linked conceptually within a concept
of an ecological health framework.
Healthy public policy is extremely efficient. The caries
decline in the industrialized countries was due to the
public health measure of adding fluorides to various
substrates. The largest proportion of the caries decline
had occurred before practice-based professional pre-
vention was introduced. This shows that oral health pol-
icy interventions have much more potential for effec-
tiveness than individualized preventive measures (Strip-
pel 2004).
In the developing countries, the promotion of health is
intimately related to “big politics”: a process of ending
underdevelopment. In the developed world, progres-
sive oral health workers could show that any struggle
for social change policies and equity is also a struggle
for health (Sanders 1985). These tasks can be support-
ed by researchers who perform analysis-for-policy and
analysis-of-policy.

Cross-References

� Dental Caries
� DMFT-Index
� Noma
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Synonyms

Promotion of oral health

Definition

Oral health promotion is any combination of oral health
education and legal, fiscal, economic, environmental,
organizational and technical interventions designed to
facilitate the achievement of oral health and the pre-
vention of disease. Oral health promotion directs multi-
sectoral actions to the determinants of health in order
to ensure that the environment is conducive to health.
A key concern is the achievement of equity in health.
Methods are community involvement, multi-sectoral
working, empowerment, advocacy and mediation.

Basic Characteristics

The consumption of sugars in processed food and
drinks is the major cause of � dental caries. Smok-
ing and oral hygiene are the major influences related
to periodontal health. Further factors are the optimal
exposure to fluoride and the appropriate use of good-
quality dental care. Excess alcohol consumption predis-
poses for oral cancer. Dental and facial trauma are influ-
enced by traffic management and occupational safety.
All of these factors are shaped by culture, economy
and politics, which means that the fundamental deter-
minants of oral health are socio-economic. Individuals
have only a limited control over these determinants, but
oral health promotion is a way to deal effectively with
them (Sheiham and Watt 2003).
People with low income and migrants show a consis-
tent pattern of high oral disease levels, compared to
the majority populations (Chen 1995). Tackling such
health inequalities has become a key policy objec-
tive. There is an argument that health inequalities can
only be addressed through a significant redistribution
of income, e. g. by tax and benefit reform. But programs

http://www.health.gov/dietaryguidelines/dga2005/comments/ViewAll.asp
http://www.health.gov/dietaryguidelines/dga2005/comments/ViewAll.asp
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can also aim directly at oral health. For instance, school
dental services are valuable in promoting equity of oral
health outcomes.
Oral health education is a part of oral health promotion.
But health education can only develop its full potential
if it is supported by structural measures – legal, envi-
ronmental, regulatory etc. Peoples’ environment has to
be changed in order to enable them to transform new
knowledge into action. Nancy Milio (1981) formulated
the core concept of health promotion: Make the healthy
choices easy choices.

Multi-Sectoral Approach

Many sectors in society have a significant influence
on health, for instance industry, commerce, agriculture,
education and the health service. Oral health promotion
uses techniques for multi-sectoral working and devel-
ops partnerships across agencies. Potential partners are
not only doctors, pediatric nurses, pharmacists and mid-
wives, but also teachers, parents, social workers, food
producers, the advertising industry and local, national
and international government (Daly et al. 2002).
� Advocacy is a means by which health profession-
als can influence the creation of policies supporting
oral health. Community advocacy is a powerful tool
because it fosters problem ownership and empowers
people when they adopt advocacy roles.

Key Areas for Action

Sustainable improvements in oral health can be
achieved through:
• Applying fluoride
• Reducing sugar intake to a maximum of 6–10%

of food energy or four times daily (Moynihan and
Petersen 2004)

• Improving nutrition in young children with regard to
breast and bottle feeding

• Reducing smoking and alcohol consumption
• Using fissure sealants
• Reducing dental injuries: a safer environment should

be established; seatbelts, child restraints, mouth pro-
tectors and helmets should be used

• Increasing early detection of mouth cancer.
Oral health should be improved by activities in all five
areas delineated in the Ottawa Charter of Health Pro-
motion.

Building Healthy Public Policy

The addition of fluoride to table salt and to salt used
for the food production is an example of healthy pub-
lic policy. A further example is offered by legislation
which has banned smoking in the workplace and pub-
lic areas including bars and restaurants. This acts to
support those who aim to reduce or give up smoking
(Schou and Locker 1998).
In the target group of young children, local initiatives
would seek to set up oral health and nutrition policies
and work with child carers to implement them. Practical
steps in a nursery may start with establishing an alterna-
tive policy for the celebrating of birthdays to make the
birthday child feel special and finish with a reappraisal
of contracts for meal suppliers (Munday 1999).

Creating Supporting Environments

An example for the creation of political, legal, educa-
tional, social and economic environments which sup-
port health is the fluoridation of water supplies.
On the local level, supportive environments can be cre-
ated in settings, for instance by implementing “sugar-
free morning and afternoons” in schools. Further sup-
port can be provided by fluoridated school milk.
Healthy options have been offered at tuck shops, and
a healthy vending machines policy in schools, colleges
and youth centers has been pursued. In areas of rel-
ative deprivation, families may receive fluoride tooth-
paste/brush kits on a continuing basis.
Companies can act on oral health of their employees by
pursuing policies concerning healthy eating, smoking,
alcohol, oral hygiene and attendance at dental services.
They can buy toothbrushes and fluoride toothpaste in
bulk and ensure that hygienic facilities are available
for � oral hygiene. Health education at work-sites and
preventive and screening services have been shown to
improve oral hygiene status and reduce the amount of
work-time lost.
For older people or those who are handicapped, � orga-
nizational change at care homes, day centers and day
care facilities have been induced which lead to the
establishment of healthy catering and to improved oral
hygiene.

Strengthening Community Action

Experience shows that change is best achieved and sus-
tained when the people it affects are involved in initi-
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ating this change by social action (Nutbeam and Harris
2000). Essential elements of community development
are the importance of participation and “starting where
people are at” and the creation of critical consciousness
among a community. Health professionals will take on
the role of a facilitator. Liasing with stakeholders in the
community is a method, as is instructing other profes-
sionals who access risk groups, e. g. maternal and child
care nurses, meals on wheels managers or youth work-
ers. A lack of preventive dental knowledge and skills in
some migrant populations can be addressed by training
oral health advocates from minority groups.

Developing Personal Skills

The plaque biofilm develops within days, which means
that it has to be removed on a daily basis by effective
oral self-care. Dentists and auxiliary personnel are well
acquainted with teaching the necessary personal skills
to their clients.
In the community, skills development can mean to
train teachers and classroom assistants to encourage
improved brushing and diet. By this, the oral health
workforce is multiplied.

Reorienting Health Services

Reorienting health services means to shift resources
from curative towards preventive services. There is
a necessity to include health promotion in the dental
curriculum and to train specialized oral health promo-
tion personnel. Employing community dental nurses
who facilitate change and visit people at home or in the
workplace means to recognize fully that health is creat-
ed where people live, work, study and play. Auxiliaries
can apply fluoride varnish in risk-group settings.
Reorienting dental practice in a health promoting
way means to encourage high-quality oral care. This
will strengthen secondary and tertiary prevention. The
access to dental sealants has to be improved, especially
for high caries risk individuals.

Program Planning and Implementation

The development, implementation and evaluation of
oral health promotion strategies can be divided into
stages (Fig. 1).
Programmed planning starts with assessing the pre-
conditions. Epidemiological, social, behavioral, edu-

Oral Health Promotion, Figure 1 Oral health promotion strategic
planning model (modified from Watt and Fuller 1998)

cational and administrative diagnoses are performed.
Predisposing factors (e. g. knowledge and perceptions),
enabling factors (e. g. skills and barriers), and rein-
forcing factors (like rewards) are identified (Green and
Kreuter 2004).
For assessing needs, both normative and lay measures
are used. Normative need is interpreted as the quantity
of dental health care which dental expert opinion judges
necessary. Lay measures may simply consist of asking
people for their priorities in oral health. Additionally,
� sociodental indicators can be used.
It is inspiring to create a matrix as a planning tool
and to complete it with options for activities. The row
headers relate to potential settings or target groups.
The column headers relate to potential oral health
promotion interventions: health education, communi-
ty development, organizational change, legislation/reg-
ulation, fiscal/economic and service reorientation (Daly
et al. 2002).
Health promotion identifies existing effective interven-
tions and adapts them to the present situation. There
is a call for evidence-based public health. But there is
also a growing critique concerning the use of system-
atic reviews as the only research basis for health pro-
motion (Asthana and Halliday 2006). It has to be tak-
en into account that some interventions will work for
certain groups, under certain conditions, and in certain
context, but may not work in others. They are condi-
tionally effective.
If political agreement and high scientific certainty sup-
port the planned intervention, the field is ready for the
development of control mechanisms, such as guidance,
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application of standards of practice, and performance
management. Where agreement and certainty are low,
there will be room for experimentation, local innova-
tion and reflective learning of those who implement the
programs.

Evaluation

Evaluation of health promotion is important as a means
of developing effective interventions, for sharing and
disseminating examples of good practice and for pro-
viding feedback to funding agencies, staff and partic-
ipants. Outcome measures should measure change in
inequalities. Samples, control and test groups have to
be chosen properly. It is recommended to include infor-
mation about the intervention design, the contextual cir-
cumstances in which the intervention was implemented,
and information on how the intervention was received.
Process evaluation is as important as outcome evalua-
tion. Both qualitative methods (like focus group discus-
sions) and quantitative methods should be used. This
multi-method approach corresponds to the multidimen-
sional nature of health itself – physical, mental, and
spiritual.

Cross-References

� Advocacy
� Dental Caries
� Oral Hygiene
� Organizational Change
� Sociodental Indicators
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Synonyms

Oral health status; Oral health effects

Definition

Oral Health-related Quality of Life (OHRQoL) charac-
terizes a person’s perception of how oral health influ-
ences their overall well-being and ability to perform the
activities of daily life.

Basic Characteristics

Importance of Oral Health

� Oral health is often a low priority for individuals, pol-
icy makers, and public health specialists. In fact, oral
health is an important public health concern because
� oral diseases have a significant impact on society
and individuals. They restrict, for example, activities
in school, at work, and at home, causing millions of
lost school and work hours worldwide each year. Oral
health influences how people grow, enjoy life, look,
speak, chew, taste food, and socialize, as well as their
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feelings of social well-being (Locker 1997). A cross-
sectional survey in London (UK) showed, for instance,
that one in six 8-year-olds had experienced toothache
that caused them to cry (Sheperd 1999).
Oral health is integral to general health. This interre-
lationship is proven by evidence. Severe � periodon-
tal disease, for example, can be influenced by diabetes
or increases the risk of a cardiovascular disease. Fur-
thermore, the role of bacteraemia as a sequela of oral
disease and treatment is well known in the etiology
of bacterial endocarditis. Oral lesions may also be the
first signs of other life threatening diseases such as
HIV/AIDS.
All things considered, oral health affects people’s life
physically and on a psychosocial level, can often dimin-
ish quality of life, and therefore means more than just
having healthy teeth. In recognition of this, oral health
has been more broadly defined as “the ability to chew
and eat the full range of foods native to the diet, to speak
clearly, to have a socially acceptable smile and dento-
facial profile, to be comfortable and free from pain,
and to have fresh breath” (Sheiham 1997). Hence, the
impact of oral diseases can range between initial � den-
tal caries and effects on general health and quality of
life.

Oral Health and Quality of Life

Quality of life (QoL) and not just survival has become
a core issue in public health. QoL has been defined by
the World Health Organization (WHO) as “an individ-
ual’s perception of their position in life in the context
of the culture and value systems in which they live and
in relation to their goals, expectations, standards and
concerns. It is a broad ranging concept incorporating in
a complex way the person’s physical health, psycholog-
ical state, level of independence, social relationships,
personal beliefs and their relationship to salient features
of the environment” (WHO 1997). According to this
definition, QoL is closely related to health aspects. It is
a concept that brings together the multidimensional and
widespread character of health status. A broader under-
standing of health was expressed in the WHO definition
of health in 1946, which states “Health is a state of com-
plete physical, mental and social well-being and not
merely the absence of disease or infirmity”. A patient
based assessment of health status is, therefore, essen-
tial to the measurement of health. Involving the indi-

vidual perspective (for instance the worries about and
expectations of a new denture) can lead not only to
greater patient satisfaction but also to a more effective
use of the available resources. Hence, in recent decades,
patients’ awareness of health has become more impor-
tant (patient centeredness).

Oral Health-Related Quality of Life

Health, one domain of well-being, includes OHRQoL
as a subset of Health-Related Quality of Life (HRQoL).
OHRQoL is based on self-ratings and comprises the
patients’ perceptions of their illnesses and the result-
ing limitations to their daily activities, and assesses the
success of the therapy after treatment from the patients’
point of view.
In the past, aspects concerning quality of life were an
integral part of medical care and were not regarded as
something independent. During treatment, the patients’
subjective awareness regarding their health status has
only been considered by rather broad inquiries about
their current health state (e. g. How are you?). Studies
have, however, revealed that objective diagnostic find-
ings in dentistry often differ from the patients’ subjec-
tive views (Heydecke et al. 2003a). Within the frame of
health needs assessment as one part of � health services
research, a high objective need for dental treatment is
often contrasted by considerably lower subjective need.
Whereas restorations after tooth loss in the posterior
region are required from most professionals’ point of
view, leaving untreated open spaces in the � premolar
and � molar regions is often accepted by patients of dif-
ferent age groups even in countries with highly devel-
oped oral health care systems. Furthermore, discrepan-
cies between diagnostic findings and patients’ health
status have been recognized. A comparison, for exam-
ple, between HIV infected dental patients and gener-
al patients receiving public-funded care showed that,
despite similar clinical indices, the occurrence of pain,
functional limitations, and social disability was signif-
icantly more frequent in HIV infected patients (Coates
1996). This emphasizes that assessments of Oral Health
Status should cover more than merely clinical-somatic
components.
As a consequence, measuring OHRQoL as an indica-
tor of patient’s well-being and the quality of health care
services has become accepted as an explicit criterion of
evaluation. The rehabilitation of QoL can be regarded
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as one of the main goals of medical interventions. With-
in the context of oral health, some authors consider the
improvement of QHRQoL as the most important contri-
bution of dentistry. OHRQoL is an essential component
within the assessment of outcomes of oral health care,
as it captures the outcomes of public health programs.
Additionally, because of increasing life expectancy,
more health professionals have to identify therapies
that preserve or even enhance the patient’s quality of
life effectively in order to keep the patient well and fit
over a long period of their life (reduction of morbidi-
ty).

Measurement

When trying to quantify the consequences of disease,
it has been recognized that objective measures of dis-
ease provide little insight into the impact of oral disor-
ders on daily living and an individual’s QoL. In stud-
ies that have assessed the association between objective
measures of dental disease and patient based ratings of
oral health status, objective measures did not accurately
reflect patients’ perceptions. They only reflect the end-
point of a specific disease process and give no indica-
tion of the impact of the disease and its course on func-
tion or psychosocial well-being.
A search for more appropriate concepts and indicators
that integrate oral and general health and identify the
multifactorial impacts on quality of life has therefore
been started. Generic measures of health status are not
useful, because they are not sensitive to all oral health
problems (e. g. effects of tooth loss and edentulousness;
see also Heydecke et al. 2003b).
As a consequence, a number of OHRQoL measures
have been developed to assess the functional, psycho-
logical, social, and economic implications of oral health
problems, recording the patient’s own assessment of
health by using questionnaires (Table 1).
Objective measures of dental disease (such as the pres-
ence of dental caries or periodontal attachment loss)
and patient based measures are not conflicting but com-
plement one another in collecting clinical findings and
diagnostic data, in formulating the aim of the therapy,
and in assessing the therapeutic success.
In general, patient-based measures of oral health status
can be used for:
• Screening and monitoring for psychosocial problems

in individual patient care

Oral Health Related Quality of Life, Table 1 Examples of currently
available oral-specific health status measures

Authors Name of Measure

Cushing et al.1986 Social Impacts of Dental Diseases

Atchison and Dolan. 1990 Geriatric Oral Health Assessment Index
(GOHAI)

Srauss and Hunt, 1993 Dental Impact Profile (DIP)

Slade and Spencer 1994 Oral Health Impact Profile (OHIP)

Locker and Miller, 1994 Subjective Oral Health Status Indicators

Leao, Sheiham 1996 Dental Impact on Daily Living (DIDL)

Adulyanon, Sheiham 1997 Oral Impacts on Daily Performances

McGrath and Bedi, 2000 OH-Qol UK

Source: Allen PF (2003) Health and Quality of Life Outcomes

• Clinical trials
• Population surveys of perceived health problems
• Medical audit
• Cost-utility and cost-effectiveness analyses
• Outcome measures in health services or evaluation

research.
The best-documented and most popular instrument for
measuring OHRQoL is the Oral Health Impact Profile
(OHIP; Slade, Spencer 1994). This questionnaire has
been widely used in population based studies and clini-
cal research and is available in different languages such
as English, French, Spanish, German, and even Chi-
nese. Forty-nine questions capture seven conceptual-
ly formulated dimensions: functional limitation, phys-
ical pain, psychological discomfort, physical disability,
psychological disability, social disability, and handicap.
A major advantage of this measure is that the statements
were derived from a representative patient group, and
were not conceived by dental research workers. Short
versions of this instrument with 20 and 14 items have
also been published.

Cross-References

� Dental Caries
� Health Services Research
� Molar
� Oral Diseases
� Oral Health
� Periodontal Diseases
� Premolar
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Oral Health Status

� Oral Health Related Quality of Life

(Oral) Health System Performance

Synonyms

(Oral) health indicators

Definition

To permit international comparability of the efficiency
and performance of health care systems, clearly defined
and operational criteria are essential. The principal cri-
terion for assessing the quality of a health care sys-
tem’s outcomes is the state of health of the population,
which can be determined empirically from morbidity
and mortality statistics. The most important indicators
commonly used in dentistry and oral epidemiology are
the DMFT value for the caries burden and the CPI for

the population’s periodontal status. Other aspects to be
considered in a performance analysis are the fairness of
distribution of health benefits among the various popu-
lation strata and, increasingly, the extent of patient ori-
entation and responsiveness. Comparative performance
analyses of this kind can identify weak points in nation-
al health care systems. However, the methodological
problems associated with such comprehensive perfor-
mance analyses should not be underestimated.

Oral Hygiene

Definition

All methods suitable to keep up clean conditions in
the oral cavity such as tooth, gum and tongue brush-
ing, flossing, and denture cleaning. An appropriate oral
hygiene is essential for oral health. Oral hygiene should
be a daily routine. Certain measures as plaque and cal-
culus removal and hygiene instructions can be delivered
by dental professionals (dental hygienist, dentist).

Oral and Maxillofacial Surgery

Definition

Oral and maxillofacial surgery covers a wide spectrum
of diseases, injuries, and defects in the head, neck, face,
jaws, and the hard and soft tissues of the oral and max-
illofacial region. Oral and maxillofacial surgery is at
the bridge of dentistry and medicine, and can therefore
be recognized as either a medical specialty or a dental
specialty as it addresses problems like the extraction of
wisdom teeth, misaligned jaws, tumors and cysts of the
jaw and mouth, and dental implant surgery. Oral and
maxillofacial surgeons are highly qualified and usually
spend more aggregate time in training than other surgi-
cal specialties.

Organisation for Economic Co-Operation
and Development

� OECD
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Organizational Change

Synonyms

Organizational development

Definition

Organizational change is a health promotion approach
that seeks to develop policies within local organizations
such as kindergartens, schools, workplaces and hospi-
tals in order to promote the health of clients and staff.
The underlying concept is that health is “created” in the
places where people live, work and play. Organizations
are a promising setting for health promotion efforts,
because their core activities, administrative structures,
policies and regulations can facilitate health promotion.
The aim of organizational change is to make changes in
organizations that are conducive to better health. Orga-
nizational change involves activities like lobbying for
support, negotiating with management, supporting pol-
icy development, developing skills and partnerships and
making organizational plans. There are conceptual links
to workplace health promotion. Examples for organi-
zational change activities include the establishment of
non-smoking areas or catering services with an offer of
healthy food choices such as low-calorie or sugar free
foods and drinks.

Organizational Development

� Organizational Change

Organizational Interactions or Relations

� Human Relations

Organizations of Persons with Disabilities

� Disabled People’s Organizations

Oriental Sore

� Leishmaniasis, Cutaneous

Original Inhabitants

� Autochthonous Population

Orphan Diseases

Definition

Orphan diseases are diseases, including those of genetic
origin, that are life-threatening or chronically debilitat-
ing diseases which are of such low prevalence that spe-
cial combined efforts are needed to address them. As
a guide, low prevalence is taken as prevalence of less
than 5 per 10 000 in the community. Orphan diseases
are treated with � orphan drugs.

Orphan Drug

Definition

Orphan drugs depicts a status of a drug that is granted
by regulatory authorities for drugs (e. g. the Food and
Drug Administration in US or the European Agency for
the Evaluation of Medical Products – EMEA in Europe)
to medications developed for rare diseases. Orphan
drug status gives the drug’s manufacturer a right to
exclusively market the drug substance. This protection
of orphan drugs encourages their development since
there are few financial incentives for drug companies
to develop therapies for diseases that affect few people.

Orthodox Medicine

� Western Medicine

Orthodox Medicine Treatment

� Conventional Treatment

Orthopedic Surgery

Definition

Orthopedic surgery is the branch of surgery that is
broadly concerned with the skeletal system (bones).
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Some orthopedic specialists maintain a general prac-
tice; others specialize in sub-specialties like joint
replacements or disorders of the spine. Orthopedic
surgery addresses acute and chronic disorders, and
sports medicine is a rapidly growing area. The range
of treatments is wide and includes traction, amputation,
hand reconstruction, spinal fusion, and joint replace-
ments.

Osteoporosis

Definition

Osteoporosis refers to the loss of bone mass and densi-
ty. Osteoporosis increases the risk of fractures. Prima-
ry osteoporosis may be postmenopausal or age-related
(senile). Osteoporosis may also be caused by genetic
defects, metabolic disorders, cancer, medical treatment,
inadequate nutrition and immobility.

OTC Drugs

� Over-the-Counter Drugs

Otolaryngology

Definition

Otolaryngology is both a medical and surgical special-
ty which is concerned with the diagnosis, management,
and treatment of diseases and disorders of the ear, nose,
throat, and related structures of the head and neck,
which includes the sinuses, larynx (voice box), oral cav-
ity, and upper pharynx (mouth and throat). Otolaryngol-
ogy is commonly called ENT.

Ottawa Charter

ANDREAS FUCHS

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
andreas.fuchs@mailbox.tu-dresden.de

Definition

The Ottawa Charter was developed in the eighties of
the last century and depicts the main concepts and prin-
ciples of health. It was adopted at the 1st International
Conference on Health Promotion in Ottawa/Canada in
1986. The Charter, based originally on the policy state-
ment � health for all of the � World Health Organiza-
tion (WHO), encompassed numerous developments in
� health policy. It built on the progress made through
the Declaration on Primary Health Care at Alma Ata,
the World Health Organization’s Targets for Health for
All document and the recent debate at the World Health
Assembly on intersect oral action for health The Ottawa
Charter defines health promotion as a process enabling
people to increase control over, and to improve, their
health (WHO 1986).

Basic Characteristics

Development of the Ottawa Charter

After they were developed as a program for action to
achieve the general goal “Health for All 2000” by the
European regional office of the WHO, the core ele-
ments, aims and goals, as well as the principles of
the Ottawa Charter on health promotion, were summa-
rized in a discussion paper in 1984. The development
of the Ottawa Charter was based on a resolution of the
� World Health Assembly in Geneva 1977. The Assem-
bly aimed at enabling “health for all” in order to pro-
vide all citizens with the possibility of leading produc-
tive and socially rewarding lives. This overall goal was
adopted as the general strategy “Health for All” in 1979
and it has so continued (Declaration “Health for All in
the 21st Century”, adopted 1998).
The Ottawa Charter is the key document and it
describes both the basic fields of action (� health pro-
motion fields of action) and basic strategies of health
promotion. The Charter was translated into many lan-
guages and disseminated widely in the eighties. It is
the basic program for governmental and non govern-
mental � health promotion actors. Important terms
of health promotion are defined and characterized in
the Charter and a resolution adopting the Charter was
carried at the 1st International Conference on Health
Promotion (WHO in collaboration with the Canadi-
an Public Health Association) in Ottawa in Novem-
ber 1986 (Kaba-Schönstein 2003).
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Content

The Ottawa Charter highlighted the three basic essen-
tial strategies for health promotion: advocacy for health
(� advocate) to create the essential conditions for health
in general; to � enable all people to achieve their full
health potential; and to � mediate between the different
interests in society in the pursuit of health.
Action areas in health promotion were also outlined and
support the implementation of the three basic strategies
of health promotion. The participants of the conference
in Ottawa have committed to be active in the following
five action areas in health promotion:
• To build healthy public policy.
• Create supportive environments for health.
• Strengthen community action.
• Develop personal skills (� life skills).
• Re-orient health services.

Further Development of the Charter

A differentiation of the above mentioned fields of action
took place at the following successor global confer-
ences on Health Promotion (WHO 1997):
• 2nd Global Conference on Health Promotion: Ade-

laide in 1988
• 3rd Global Conference on Health Promotion:

Sundsvall in 1991
• 4th Global Conference on Health Promotion: Jakarta

in 1997
• 5th Global Conference on Health Promotion: Mexi-

co in 2000
• 6th Global Conference on Health Promotion:

Bangkok in 2005.
The conference in Adelaide paid further attention to
the detail of the Ottawa Charter. Confirming that health
promotion demands a collaboration at all levels of soci-
ety, people and primary health care, further fields of
action were defined. Discussion was directed towards
the health of women since it was perceived that this
section of the population is characterized by few oppor-
tunities in health promotion due to poor access to
resources and information. Moreover, further topics
emphasized the need to eliminate hunger in the world
and to make it possible for all people to have healthy
nutrition. It was also decided that health risks had to be
minimized, particularly those associated with the con-
sumption of alcohol and tobacco products. In spite of
the enormous economic importance of these products,

all participants agreed that the influences of advertis-
ing of these products had to be decreased. The creation
of health promoting living conditions and environment
were identified as a further field requiring action.
The 3rd Conference on Health Promotion in Sundsvall
in 1991 was a joint conference of the WHO and the
Environmental Programme of the � United Nations
with the participation of developing countries and
industrial nations. This Conference considered to
a larger extent the interests of the developing countries
since health promotion in the industrialized nations had
been the main topic of discussion up to this point.
“New Players for a New Era: Leading Health Promo-
tion into the 21st Century” was the title of the 4th
International Conference on Health Promotion held in
Jakarta in 1997. The experiences and results since the
adoption of the Ottawa Charter in 1986 were reflect-
ed on. The 5th Health Assembly of the WHO adopt-
ed the 1st Resolution (on health promotion with the
statements of the Ottawa Charter and the conference of
Jakarta) (WHO 1997):
• Promoting social responsibility for health.
• Increasing community capacity and empowering the

individual.
• Expanding and consolidating partnerships for health

promotion.
• Increasing investment for health development.
• Securing an infrastructure for health promotion.
The 5th International Conference on Health Promotion
with the title “Health Promotion: Bridging the Equity
Gap” was held in Mexico City in 2000. The content
of the conference was twofold; one part of the confer-
ence was addressed to the representatives of health min-
istries, the second part to the scientific community. The
Conference adopted a declaration on health promotion
which was signed not only by the invited representa-
tives but also by the health ministries from 87 countries.
Concerning this declaration, health ministries under-
took to put programs for health promotion into national
action.
The declaration of the conference in Mexico empha-
sized three key aspects in health promotion: improve-
ment of � health determinants, reduction of risk fac-
tors and consideration of all population groups and set-
tings as well as at all levels of society. It was also stated
that health promotion had not been implemented in all
areas and needed further consistency. The Ottawa Char-
ter was also discussed at the 6th International Confer-
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ence on Health Promotion held in Bangkok 2006. The
new “Bangkok Charter for Health Promotion in a Glob-
alized World” is complementary to the Ottawa Char-
ter but additionally considers new aspects arising from
globalization and the new demands in public health. It
identifies major challenges, actions and commitments
needed to address the determinants of health by reach-
ing out to people, groups and organizations that are crit-
ical to the achievement of health. Health promotion is
mentioned as the core function of public health. Further
important documents that mention the importance of
public health in the new millennium like the � Millen-
nium Development Goals (abbreviation: MDG) were
also compiled (UN 2000).
The Declaration states that to further advances in imple-
menting strategies, all sectors and settings are necessar-
ily involved and consideration should be given on how
to:
• advocate for health based on human rights and soli-

darity;
• invest in sustainable policies, actions and infrastruc-

ture to address the determinants of health;
• build capacity for policy development, leadership,

health promotion practice, knowledge transfer and
research, and health literacy;

• regulate and legislate to ensure a high level of pro-
tection from harm and enable equal opportunity for
health and well being for all people;

• partner and build alliances with public, private, non
governmental and international organizations and
civil society to create sustainable actions (� sustain-
ability).

Cross-References
� Advocate
� Enable
� Health for All
� Health Determinants
� Health Policy
� Health Promotion Actors
� Health Promotion, Fields of Action
� Life Skills
� Mediate
� Millennium Development Goals
� Sustainability
� United Nations
� WHO
� World Health Assembly
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Synonyms

Epidemic investigation

Definition

“An outbreak can be defined as an increase in the num-
ber of cases for a given period and place, clearly in
excess of normal expectancy” (Last 2001).

Basic Characteristics

A report of a suspected outbreak may be received in
a variety of ways (active or passive � surveillance sys-
tems, healthcare workers, patients, media, law enforce-
ment, etc.). Outbreak investigation requires the col-
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http://www.un.org/millennium/declaration/ares552e.htm
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http://www.who.int/healthpromotion/conferences/en/index.html
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lection and processing of a great deal of information.
This includes determining that an outbreak has in fact
occurred and defining the extent of the � population
at risk, determining the � mode of transmission and
� reservoirs, and characterizing the agent. The urgency
of the outbreak investigation depends upon the severity
of the disease, the rapidity of transmission, the num-
ber of affected persons, and the need to control further
spread of the disease.
To satisfy all requirements, the ten basic steps common-
ly used in an outbreak investigation are the following
(Gregg 2002):
• Determine the existence of the epidemic
• Confirm the diagnosis
• Define a case and count cases
• Orient the data in terms of time, place, and person
• Determine who is at risk of becoming ill
• Develop a hypothesis that explains the specific expo-

sure that caused disease and test this hypothesis by
appropriate statistical methods

• Compare the hypothesis with the established facts
• Plan a more systematic study
• Execute control and prevention measures
• Prepare a written report
These steps are listed in logical order, but they may
be carried out simultaneously or in a different order in
practice. It is important to highlight that control mea-
sures should be implemented as soon as a potential
mode of transmission is known in order to prevent addi-
tional cases.

Determine the Existence of the Epidemic

Most outbreaks are recognized by clinicians, through
regular analysis of surveillance data, or through calls
from concerned citizens. One of the first tasks in an out-
break investigation is to evaluate the quality of infor-
mation from various sources and to verify that a sus-
pected outbreak is a real outbreak. Thus, it is necessary
to compare the number of cases in the outbreak with
the number of cases from a previous period (this can
be a few weeks, months, or years). The major source
of these data for a notifiable disease is health depart-
ment surveillance records. An increased number of cas-
es may be the result of pseudo epidemics that occur
because of laboratory error, changes in case definition,
diagnostic and reporting procedures, or increased inter-
est in a certain disease.

Confirm the Diagnosis

It is important that the diagnosis be confirmed early in
the investigation. Clinical findings (the symptoms and
features of the illness) and laboratory results should
be reviewed. Those investigating an epidemic must be
aware of laboratory errors as the basis for an increase in
diagnosed cases. Additionally, the investigator should
visit several of the ill people to gather important infor-
mation about their exposure before they became ill.

Define a Case and Count Cases

A case definition is needed to decide whether an indi-
vidual should be classified as having the health condi-
tion of interest. The initial case definition may include
simple and objective clinical criteria, laboratory find-
ings, and information about the time and place of expo-
sure. Later, this definition can be refined in order to
exclude unrelated cases.
All cases can be classified as “� confirmed”, “� prob-
able”, or “� possible cases” (CDC 2006). The process
of case finding includes reviewing existing surveillance
and laboratory data, surveying physicians’ offices, and
hospitals, and questioning known cases in order to
identify other exposed cases. Identification and demo-
graphic information, and clinical and laboratory data, as
well as information about exposure to different sources,
(� source of infection) should be collected for every
affected person.

Orient the Data in Terms
of Time, Place, and Person

The organization of data in terms of time, place, and
person is called descriptive epidemiology.
Time. Traditionally, the time course of an epidemic is
shown by a graph, called an epidemic curve, in which
the cases of a disease are plotted according to the time
of onset of illness.
An epidemic curve gives information about the magni-
tude of the outbreak, its possible mode of transmission,
and the time trend. If the � incubation period of the
disease is known, a probable time period of exposure
can be estimated. The shape of the curve is determined
by the pattern of the epidemic—whether it is a � com-
mon source outbreak, � person-to-person transmission
(propagated outbreak), or both.
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Place. Assessments of an outbreak by place often
become more useful when a map is used. A spot map is
usually used to plot location of cases’ residence, their
place of work, or the place where they may have been
exposed.
Person. The characteristics of the � host (age, sex, and
race) and opportunities for exposure (occupation, use of
medication, etc) are related to disease risk.

Determine Who is at Risk of Becoming Ill

The investigator should determine what populations are
at risk for the disease and should look carefully to iden-
tify other affected cases not known at the time of the
initial report.

Develop a Hypothesis that Explains
the Specific Exposure that Caused Disease and Test
this Hypothesis by Appropriate Statistical Methods

The next conceptual step in an investigation is formu-
lating hypotheses about the source of the agent, mode
of transmission, and the exposures that caused the dis-
ease. In practice, the investigator should begin to for-
mulate the hypothesis at every stage of the investiga-
tion. Sometimes the evidence obtained from descrip-
tive epidemiologic techniques obviously supports the
hypothesis that formal testing is unnecessary. In other
circumstances, when the cause is less clear, the � ana-
lytic method should be used to quantify the relationship
between various exposures and the disease.

Compare the Hypothesis with the Established Facts

When analytic epidemiological studies do not confirm
hypotheses, they must be reconsidered. Sometimes, it
is necessary to obtain more specific exposure histories
or a more specific control group in order to test a more
specific hypothesis.

Plan a More Systematic Study

When an outbreak occurs, whether it is routine or
unusual, some questions may remain unanswered about
that particular disease. Additionally, the investigator
may perform studies that are more detailed in order
to expand knowledge of the disease. Such studies can
improve the sensitivity and specificity of case definition
and improve the quality of numerators and denomina-
tors.

Execute Control and Prevention Measures

Control measures should be implemented as soon as
possible when the investigator knows the mode of trans-
mission and the source of an outbreak. Control mea-
sures should be aimed at the weak links in the chain
of infection. In some cases, control measures should
be aimed at the specific agent, source, or reservoir of
the agent. In other situations, control measures might
be directed at interrupting transmission or exposure.

Prepare a Written Report

The final task in an investigation is to prepare a writ-
ten report to document the investigation with the usual
scientific format (background, methods, results, discus-
sion, conclusion, and recommendations).

Cross-References

� Common Source Outbreak
� Confirmed Case
� Host
� Incubation
� Mode of Transmission
� Observational Studies
� Person-to-Person Transmission Outbreak
� Population at Risk
� Possible Case
� Probable Case
� Public Health Surveillance
� Reservoir of Infection
� Source of Infection
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Synonyms

Registration of infectious diseases; Evaluation of infec-
tiological data; Surveillance of transmissible diseases;
Measures in case of outbreak of communicable diseases

Definition

Surveillance of infectious diseases involves the regis-
tration and evaluation of data collected on infections
as well as the transmission of the results to regional,
national and international institutions that are respon-
sible for preventing and combating these diseases. Out-
break management subsumes all measures that are insti-
tuted to control an infectious disease and prevent its
spread.

Basic Characteristics

Basics of the Surveillance of Infectious Diseases

Surveillance of infectious diseases involves the regis-
tration and evaluation of data with the aim of using
the results to prevent and control any transmission
of infection. To judge the extent of the spread of an
infectious disease, mathematical epidemiological mod-
els can be utilized. The rate of spread of an infec-
tious disease is characterized by its � basic repro-
duction rate (R_o). Various factors have to be consid-
ered when utilizing this formula: the registration of
the vaccination status, suspicion of an infectious dis-
ease, a manifest infection or death. Another signifi-
cant factor may be the source of infection. This fac-
tor plays an important role in infections that are trans-
mitted fecal-orally (� fecal-orally transmitted diseases)
with food or � drinking water. If data concerning
infectious diseases are registered by public institutions,
the time and the economic costs involved in gather-
ing the information have to be reasonable and justi-
fied by their usefulness. Surveillance of infectious dis-
eases can be performed on regional, national or inter-
national levels. In industrial countries there are legal
rules concerning the announcement of infectious dis-
eases and the specific procedures to be followed. The
occurrence of certain infectious disease has to be noti-
fied to the responsible health institution (for example,
the local public health department) which then takes
the necessary measures or procedures for the detec-
tion of the source and the mode of transmission of the
infectious disease and for giving hygienic advice. To

achieve a maximum surveillance, a complete registra-
tion of all the notifiable infectious diseases is necessary.
Modern documentation and communication techniques
considerably facilitate this data interchange. Howev-
er, in developing countries, the fight against infectious
diseases is impaired by a lack of financial resources
and skilled staff, by a weak health care systems and
an absence of support from local authorities and gov-
ernments. The World Health Organization is the global
coordinating authority for the surveillance of commu-
nicable diseases. World Health reports provide exten-
sive data and statistical evaluations about infectious dis-
eases (http://www.who.ch). Other national and inter-
national institutions of surveillance exist, for example,
the European Center for Disease Prevention and Con-
trol (ECDC, Stockholm, Sweden), the Centers for Dis-
ease Control (CDC, Atlanta, USA), the Communicable
Disease Control Section (Public Health Branch, SDCS,
Melbourne Victoria, Australia), the National Institute of
Infectious Diseases (NIID, Tokyo, Japan) or the Robert-
Koch-Institute (RKI, Berlin, Germany).

Surveillance on Regional and National Level

In general, regional health authorities are the first level
of surveillance where the registration of infectious dis-
eases data is centered. It depends on the specific infec-
tious disease whether or not further procedures have
to be undertaken. Some tasks may remain a regional
responsibility, like the supervision of communal ser-
vices with regard to infectious diseases, the detection
of the source of food-borne infection, or the training
of hygiene inspectors. The surveillance of � endemic
infectious diseases can be carried out on a regional or
national level.
Education plays an important role in the prevention
of infectious diseases. A basic knowledge and the
availability of basic social and medical services are
indispensable to implementing the recommendations
and rules of hygiene within a population. Improve-
ment in children’s health in the developing countries
is only possible through the education of the female
population, particularly mothers. The social position
of females in these countries needs to be strength-
ened and improved. Active vaccinations (� vaccination,
active) are one of the piers in the prevention of infec-
tious diseases. In industrial nations, immunization pro-
grams are carried out by family doctors or pediatricians.

http://www.who.ch/
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Some countries control vaccination status by refusing to
enroll children into kindergarten or elementary school
without evidence that they have been vaccinated. In
order to reach as many children as possible in devel-
oping countries, national immunization days (NIDs) are
organized; announcements by radio or megaphone draw
people’s attention to these events; immunization teams
travel around and even reach outlying villages.

Surveillance at International Level

After cardiovascular diseases, infectious diseases rank
as the second cause of death worldwide. Due to the
significance of infectious diseases, worldwide migra-
tion and the general increasing mobility of people, data
interchange and international cooperation are impor-
tant. Under the leadership of WHO, international health
regulations have been developed, the latest version
being made in May 2005. Various topics regarding
infectious diseases cause worldwide interest, for exam-
ple, the spread of /� AIDS and the problems concern-
ing � tuberculosis, with the development of multiresis-
tant germs making consistent treatment difficult. The
latter was the reason for the introduction of � DOTS-
strategy. As for AIDS and tuberculosis, successful ther-
apy is difficult due to a lack of the availability of
effective drugs or financial capacities. Because of an
extensive use of antibiotics the development of resis-
tances has become a global concern. For this reason,
there is an international data interchange that specifi-
cally includes � nosocomial infections. Efforts to make
antibiotics only available on prescription could help to
minimize this uncritical use. Another topic of interest is
influenza surveillance (� WHO influenza surveillance
program) and the development of vaccines. As there
is a discrepancy between the immunization status of
industrial and developing countries, � GAVI, Global
Alliance for Vaccines and Immunization was instituted
to try to close this gap. In the fight against � malar-
ia, in 1998, Unicef, WHO, United Nations Develop-
ment Program (UNDP) and the World Bank Group
started the campaign Roll Back Malaria. This cam-
paign aims to improve health services by the distribu-
tion of mosquito nets. Other internationally organized
surveillance programs of infectious diseases include
WHO Surveillance Programme for Control of Food-
borne Infections and Intoxications in Europe and the
Partners for Parasite Control (PPC, http://www.who.

int/wormcontrol/en/). Various organizations and insti-
tutions engage in the surveillance of HIV-infections
and AIDS. Among others are: UNAIDS, the Joint
United Nations Programme on HIV/AIDS (http://www.
unaids.org/en/HIV_data/default.asp), EuroHIV (http://
www.eurohiv.org/) and the CDC’S HIV/AIDS surveil-
lance system in America (http://www.cdc.gov/hiv/
topics/surveillance/index.htm).

Eradication of Pathogens

To be able to control a disease various factors have to
be known and understood. In infectious diseases the
pathogens, their contagiousness, their incubation peri-
ods, their effects, their modes of transmission as well
as the prophylactic and therapeutic possibilities have
to be ascertained. The more a germ is spread, and the
more it is resistant against environmental influences, the
less is the chance of eradication. However, if humans
are the only reservoir of a pathogen, an eradication
of the disease is possible; this can be assumed for
� measles and � polio. � Smallpox, was declared erad-
icated in 1980, and poliomyelitis seems to be within
our grasp as, to date, North and South America, South
Africa, Europe and East Asia are declared to be free of
polio, complying with the requirements that no cases
of polio have been registered for at least 3 years. How-
ever, polio still occurs in India, Nigeria, Pakistan and
Afghanistan. Vaccination campaigns are made difficult
by social and political instability. If poliomyelitis was
eradicated, 1.5 billion dollars could be saved worldwide
every year – money, which still has to be spent on vac-
cination campaigns, therapy, rehabilitation and surveil-
lance systems. Unfortunately, measles eradication has
not even been achieved in the industrial nations yet, not
least of all due to an increase of what has been termed
vaccination fatigue. Currently, measles, a preventable
infectious disease, causes the most deaths worldwide.

Outbreak Management at Regional Level

To prevent the spread of an infectious disease, an ear-
ly diagnosis, which is confirmed quickly, is essential.
In industrial nations, the responsible health institution
(for example, the public health department) is informed
about any case of an infectious disease that is legally
notifiable. The health authority then institutes the nec-
essary measures and procedures; it is responsible for
the detection of the source of infection and providing

http://www.undp.org/
http://www.who.int/wormcontrol/en/
http://www.who.int/wormcontrol/en/
http://www.unaids.org/en/HIV_data/default.asp
http://www.unaids.org/en/HIV_data/default.asp
http://www.eurohiv.org/
http://www.eurohiv.org/
http://www.cdc.gov/hiv/topics/surveillance/index.htm
http://www.cdc.gov/hiv/topics/surveillance/index.htm
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advice on appropriate hygienic methods to be under-
taken. The closure of schools or other public institu-
tions is only reasonable when diseases are transmit-
ted by droplets, fecal-orally or by contact with blood.
There might be restrictions concerning jobs dealing
with teaching, training, nursing or supervising people.
Furthermore, outbreaks of infectious diseases may have
consequences for employees in the food industry; they
may not be allowed to work with open foodstuff. These
restrictions especially concern � permanent shedders
of fecal-orally transmitted infectious diseases. Isolation
of infected people may be necessary and their con-
tacts may require special monitoring. In infections with
meningococci, close contacts should receive a prophy-
lactic antibiotic therapy. After exposure to particular
pathogens, active or passive vaccination (� immuniza-
tion, active; � immunization, passive) may be neces-
sary to prevent outbreaks, for example, possible infec-
tion with � tetanus, � rabies or � hepatitis B.

Management of Catastrophe

� Epidemics or even � pandemics present not only
medical difficulties, but also organizational and ethi-
cal problems. If effective preventive or therapeutic mea-
sures are to be possible then the question of sufficient
resources arises. Supplies can fail due to production
related, logistical or financial problems.
Whenever resources are restricted, decisions have to
be made about how they should be distributed. In
1994, a declaration was published by the World Med-
ical Association (WMA) concerning the medical ethics
of catastrophe (http://www.wma.net/e/policy/d7.htm).
The first aim in such a state of emergency should
be the reduction of morbidity and mortality of the
whole population. As the maintenance of the health
care system is very important, and as medical staff
faces a high risk of infection, a decision has to be
made about whether or not the involved professionals
should be given preferential prophylactic therapy when
stocks are scarce. Another important consideration is
the effects of public policy and security on individ-
ual rights. Those facing the highest risk of infection,
according to current medical knowledge, deserve com-
passionate care but in a catastrophic situation, when
the rest of the population may be at risk, they may
suffer a restriction of their personal rights – maybe
due to quarantine (� quarantine diseases) measures –

that cannot be avoided. The recommendation of the
Council of Ethics and Judical Affairs of the Ameri-
can Medical Association can help to weigh up pub-
lic and individual interests (http://www.ama-assn.org/
ama1/pub/upload/mm/31/quarantine15726.pdf).
It is very important to inform people about the nec-
essary measures involved in a pandemic prior to its
outbreak. The reasoning behind the pandemic plan, in
which there may be a distribution of resources to partic-
ular groups and possible restrictions on individual free-
dom, has to be understood, otherwise, the emergency
plan could be put in jeopardy.
In conclusion, the process of surveillance holds a sig-
nificant position in the fight against infectious diseases.
A sufficient health service, extensive preventive mea-
sures, a precise registration and evaluation of infection
data and an active data interchange – maybe even on
international levels – are the basic conditions for deal-
ing with infectious diseases successfully. An exact and
fixed procedure is essential to achieve a quick barrier to
the spread of infectious diseases. In epidemics or even
pandemics professional outbreak management is indis-
pensable, even if the acceptance of individual restric-
tion is inevitable.

Cross-References

� Acute Life-Threatening Infections
� Basic Reproduction Rate
� DOTS
� Endemic Infectious Diseases
� Epidemic
� Food-Safety and Fecal-Orally Transmitted

Infectious Diseases
� GAVI, Global Alliance for Vaccines and

Immunization
� Hepatitis B
� HIV/AIDS
� Immunization, Passive
� Infectious Diseases Due to Contaminated Water
� Malaria
� Measles
� Nosocomial Infections
� Pandemic
� Permanent Shedders
� Polio
� Quarantine Diseases
� Smallpox
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� Tetanus
� Tuberculosis
� Vaccination, Active
� WHO Influenza Surveillance Program
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Outcome Evaluation

� Summative Evaluation

Outcome (Health Economics)

Synonyms

Benefits; Consequences

Definition

In � health economics, the term outcome describes the
results and the general benefit of the use of a health
care technology as a defined measure. As outcome mea-
sures adequate medical parameters such as blood pres-
sure reduction or improvement of a symptom score, epi-
demiologic parameters such as events avoided or life
years gained, or utilities such as � quality-adjusted life
years can be chosen. The type of outcome measure

defines the type of � health economic evaluation. The
choice of the outcome measure in health economic eval-
uation studies can strongly influence the result.

Cross-References

� Event
� Outcome Research Variable

Outcome Intervention Effect

Synonyms

Effectiveness

Definition

Effectiveness is the extent to which an intervention pro-
duces favorable outcomes under usual or everyday con-
ditions. Using different terminology, effectiveness stud-
ies must have a high degree of external validity. The
end-points of clinical trials and effectiveness studies
tend to differ. Usually, clinical trials are focused on end-
points such as mortality and clinical symptoms. Effec-
tiveness studies often include these end-points but there
is now movement towards including outcome measures
that are more meaningful to patients.

Outcome Measure

Definition

Measure which assesses relevant endpoints of any inter-
vention.

Outcome Research Variable

Synonyms

Resulting variable; Result; Outcome; Dependent vari-
able

Definition

Each measurement or observation relevant to the
researched phenomenon and which is noted with the
experimental unit. All possible results that can be
derived from exposure to the trigger (causative) factor.
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The result of the experiment or another situation that
implies uncertainty.

Outliers

Definition

An outlier is an unusually small or unusually large
� data value. For every such value an assessment should
be as to why it has occurred, e. g. � measurement error,
data error, data from another population, or a value that
represent an abnormality of some unit of observation
and which lies in the tail of assumed theoretical � prob-
ability distribution. A value indicates a possible out-
lier if it is 2.5 � standard deviations from the mean.
The most common reason for outliers is data error, and
when such outliers are identified they must be correct-
ed. If correction of erroneous data is not possible, out-
liers must be removed from the analysis. Deciding to
eliminate an outlier from analysis must be done careful-
ly because retaining a wrong value may be misleading
while removing a correct value may produce an under-
estimated measure of variability. It may be useful to
perform the statistical analyses twice, the first time with
all the data and the second time without the outliers, and
then estimate the impact the outliers had on the results
and statistical inferences.

Outline of Dental Public Health

MICHAEL WALTER

Dental School, Department of Prosthetic Dentistry,
University Hospital, University of Technology,
Dresden, Germany
michael.walter@uniklinikum-dresden.de

Synonyms

Public health dentistry; Community dentistry

Definition

Dental public health is an interdisciplinary field of
research, work and activity with special focus on � oral
health and oral and dental diseases. The paradigms of
public health apply likewise. Basically, dental public

health aims at sustaining the oral health of the popula-
tion by using structured community based measures for
oral health promotion and organized efforts of society.

Basic Characteristics

In the United Kingdom and North America, dental pub-
lic health has a long tradition. Many universities offer
postgraduate programs in dental public health. In other
countries including many European, however, this field
is still evolving, its potential being not yet fully uti-
lized. Still, many dental professionals have difficulties
in understanding and implementing the public health
paradigm. It can be best described by a population-
based view on oral health and � oral diseases. This
perspective can considerably contribute to a better and
broader understanding of oral diseases and oral health
promotion. The significance of oral and dental diseases
as common chronic diseases with extremely high preva-
lence rates in the population is apparent and underlines
their relevance for public health. Like public health in
general, dental public health has shifted from old pub-
lic health to new public health. The scope of “old”
public health covers prevention, oral health in high
risk groups (e. g. deprived children, institutionalized
elderly or migrants), sociology, psychology, environ-
mental health, and epidemiology. “New” public health
additionally focuses on health policy, health system
research, economics, political and management sci-
ences and thereby even more acknowledges the signifi-
cance of interactions between oral health and basic con-
ditions and society related parameters.
� Caries and � periodontitis are among the most com-
mon diseases. The sequelae of these diseases with tooth
loss on top affect all health dimensions. Still, tooth loss
has very high incidence rates in adults. In many indus-
trial countries the prevalence of edentulism is over 25%
in people over 65 years of age. To a relatively high
extent, caries and periodontitis are preventable diseases.
They are associated with � bacterial plaque and sug-
ar consumption. Caries is a sugar dependent infectious
disease. On the average, more than half of the teeth can
be decayed, filled or missing in a middle aged adult.
Periodontitis is an infectious disease leading to inflam-
mation of the � periodontium, the formation of gingival
pockets and bone loss. In adults aged 40 years and old-
er, periodontitis is responsible for more tooth loss than
caries.
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An array of measures at individual, professional and
community levels is available for the prevention of oral
diseases. Measures at the individual level are regu-
lar � oral hygiene, fluoride applications, healthy food
choices and smoking cessation. Services delivered by
dentists or auxiliaries include professional oral hygiene
procedures, topical fluoride applications and � fissure
sealing. Caries prevention for groups can be offered in
schools or kindergartens and encompasses healthy food
choices, the use of fluoridated salt, and oral health edu-
cation. Community level measures are water fluorida-
tion, campaigns for healthy food choices and actions
suitable to reduce common risk factors.
Dental diseases can be successfully treated. In many
cases restorative procedures are part of the treatment.
However, most � dental restorations have a more or
less limited lifespan. Most important are the success-
ful management of the underlying disease and the com-
pliance of the affected patient. Defects due to caries are
commonly treated by removing the affected tooth struc-
ture and depending on their size by fillings or crowns. In
advanced cases, a root canal treatment becomes neces-
sary. Periodontitis is most commonly treated by clean-
ing the root surfaces for infection control. Tooth loss
is compensated for by different prosthetic means like
� bridges, removable prostheses or � dental implants.
The World Health Organization’s definition of health
encompasses a state of complete physical, mental and
social well being that enables a person to lead a social-
ly and economically productive life and not merely the
absence of disease or infirmity. Transferring this defini-
tion to oral health means a high oral health related qual-
ity of life in the absence of oral diseases. The impor-
tance of sound good looking teeth and fresh breath
for a person’s well being is apparent. Considering
oral health a multi-dimensional construct increasing-
ly becomes a widely accepted perspective. Oral health
related quality of life has physical, psychological and
social dimensions. We know from many studies that
there is a significant discrepancy between subjective
perception and objective views (as seen by dental pro-
fessionals) on oral diseases and treatment need. More-
over, there is a great diversity of views among patients.
A good example for this is the loss of � molars (back
teeth). Whereas some people might feel uncomfortable
with a situation without back teeth others might hardly
feel any discomfort. Most professionals, however, rec-
ommend molar replacement.

There has been a considerable � caries decline in most
industrial countries in the last decades. This decline has
been found predominantly in children and adolescents.
The foundation of this improvement of oral health is
not quite clear and multi-causal. The situation in the
adult population is much less straightforward. There
is some concern that the effect of prevention in chil-
dren and youth can be equally transferred to higher age
groups. Periodontitis is not declining in a similar way.
Still, the prevalence rates are high or even increasing.
Oral health and the epidemiology of oral diseases are
strongly affected by demographic changes. Most ana-
lysts expect a shift of tooth loss towards higher age
groups. Because of the increase in life expectancy, den-
tal treatment need will most probably not decrease as
expected by many health politicians. Most experts are
of the opinion that treatment need might be even higher
because of a high number of remaining old teeth in high
age groups. Treatment cases might become more com-
plex and affected by non-carious lesions and tooth wear
that occur in old age even after lifelong absence of den-
tal caries and periodontitis. Reacting to both epidemio-
logical and demographic changes will be the main chal-
lenge of public health dentistry in the future.
Risk factors for oral diseases are unhealthy diet with
high sugar consumption, poor oral hygiene and smok-
ing. In addition, low social status and low income
have been shown to be associated with an increased
risk. Many common risk factors like smoking have
a high significance. The � common risk/health factor
approach aims at reducing risk and promoting health
factors, no longer focusing on single diseases but rather
aiming at an improvement of health conditions for the
whole population. Common risk factors are unhealthy
diet, obesity, stress, lack of exercise and smoking.
They affect the incidence of heart disease, cancer and
oral diseases. Smoking has a significant influence on
the onset and progression of periodontitis and also on
the success of dental implants. Associations between
cardiovascular diseases, diabetes and periodontitis are
assumed.
In many surveys and studies, caries, periodontitis and
tooth loss had a significant association with a person’s
social status. Looking at caries for example in chil-
dren and adolescents shows that there is a consider-
able polarization of the disease. A high portion of den-
tal caries occurs in a relatively small group of socially
deprived people. Caries in deprived portions of a pop-
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ulation in children and adolescents might be accompa-
nied by high prevalence rates of early onset type II dia-
betes, obesity and malnutrition. Seen from this angle,
only an interdisciplinary approach under consideration
of society related public health principles can be appro-
priate. Mere patient centered prevention in the dental
office will not be effective.
Depending on national characteristics, dental services
are delivered by private dentists, policlinics or non-
academic professionals as � dental hygienists or � den-
turists.
Health system and reimbursement policies have a con-
siderable impact on the access to dental services, treat-
ment modalities, and social disparities. Dental ser-
vices demand a considerable portion of health expens-
es. Therefore, oral health policies are often in the focus
of public interest. Among the different parties con-
cerned with health services there are frequent contro-
versies about the most feasible allocation of the avail-
able resources. For political reasons changes are very
often implemented hurriedly and without any appropri-
ate scientific background. Rules of national insurance
plans strongly affect treatment modalities especially in
those countries in which the reimbursements for den-
tal services are high. Changing those rules can lead to
under-, over- or false treatment at the population level.
In many ways a health service system resembles a black
box in which the impact of change is hardly predictable.
� Health services research can deliver data that improve
our knowledge in this field.
A core competency of dental public health is health pro-
motion. The respective WHO goals include reducing
the disease burden and disability, especially in poor and
marginalized populations, promoting healthy lifestyles
and reducing risk factors that arise from environmental,
economic, social and behavioral causes and developing
oral health systems that equitably improve oral health
outcomes, respond to people’s legitimate demands, and
are financially fair.
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Synonyms

Ambulatory care

Definition

Outpatient care services are the health care services that
are provided to patients who are not hospitalized for an
overnight stay. The outpatient care services are deliv-
ered in different settings like a physician or therapist’s
office, a clinic, or a day surgery center. Outpatient care
covers diagnosis, observation, treatment, and rehabili-
tation. It is usually provided to persons that are able to
ambulate or walk about.

Basic Characteristics

Providers of Outpatient Care

The expenditures for outpatient care in the Organi-
sation for Economic Co-operation and Development
(OECD) countries average at 33%, ranging from 21%
in the Slovakia Republic to 51% in Denmark. The USA
also has a very high share of outpatient care expen-
ditures, with 47% of the total health care expendi-
tures. Outpatient care is provided in different settings
and in different proportions depending on the health
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care system and infrastructure in the respective coun-
try. Medical practitioners and therapists with private
practices are the key providers of outpatient care. Oth-
er providers of outpatient care are ambulatory depart-
ments within hospitals as well as day surgery cen-
ters, where patients can go for minor surgical interven-
tions allowing them to return to their homes the same
day. The outpatient care in private practices is offered
by personal � primary care physicians (specialized in
� internal medicine, � family medicine, and � pedi-
atrics), subspecialty physicians (gastroenterologists or
cardiologists), and non-physicians (e. g. nurse practi-
tioners, physical therapists). The practices are either
single practices or collaborations in clinics or group
practices, which can consist of physicians of similar
or different medical specializations. The primary care
physician, often a � general practitioner, plays a vital
role in many countries’ outpatient care settings. The
primary care physician is the first point of contact of
the patient with the health care system and offers ser-
vices for acute and chronic diseases as well as preven-
tive medicine. She or he coordinates the patient’s jour-
ney through the health care system by acting as gate-
keeper when it comes to referring the patient to out-
patient medical specialist practices, clinics, or hospi-
tals.

The Physician-Patient Relationship

The relationship between the physician and the patient
is of high importance, which is particularly the case
for the primary care physician. The relationship should
be understood as an interaction where each party influ-
ences the other, as well as the process of consultation.
The consultation can also be described as a negotiation
process, where the patient is the expert on his or her
own health and life and the physician is the expert on
medical conditions and possible treatment paths. There
are an increasing number of physicians shifting from
a disease-centered practice towards a more patient-cen-
tered one that integrates biomedical knowledge of dis-
ease with personal knowledge of the patient’s illness
experience in the context of the patient’s and physi-
cian’s environment.

Integrated Care

The gatekeeper model described above is one ele-
ment of a more integrated care approach. Integra-

tive approaches like � managed care will be further
enforced in the mid-term future, primarily driven by
cost constraints but also quality of care objectives.
A more integrated model aims at better coordination of
all the elements of a health care system, be it inpatient
care, outpatient care, long-term care, rehabilitation, or
prevention. Barriers between the different sectors will
be dissolved by better aligning the outpatient and inpa-
tient services to avoid double-work, and shifting more
services to the outpatient sector. The increasing preva-
lence of chronic diseases will be addressed by integrat-
ed disease management programs, which are systems
of coordinated health care interventions and communi-
cations for people with conditions that require signif-
icant self-monitoring. Disease management programs
include collaborative practice models, evidence-based
practice guidelines, patient self-management education,
process and outcome measurement, and routine report-
ing.

Conclusion

As it is expected that health care costs will absorb larg-
er and larger parts of national economies worldwide,
there will be ongoing cost pressure on the different sec-
tors of care. Primary care-led health care systems have
proven to be cheaper than systems with direct access to
outpatient medical specialists and hospitals. It is there-
fore a realistic scenario that additional countries will
refine their outpatient care delivery towards a more pri-
mary care based approach. It can be assumed that this
transition towards primary care models will go along
with the evolution towards more integrated health care
delivery models that can also address the challenge of
a rising share of chronic diseases more efficiently and
effectively.
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Outpatient Health Care

Synonyms

Ambulatory health care

Definition

Outpatient health care comprises all kinds of health
care services that are delivered outside the hospital.
This includes health care services delivered in physi-
cians‘ practices, medical centers or at home by physi-
cians, dentists and other health practitioners such as chi-
ropractors, mental health specialists, speech therapists
and physiotherapists. It also includes ambulatory ser-
vices delivered by medical and diagnostic laboratories,
ambulance services such as first aid, blood and organ
banks and outpatient care centers for family planning,
mental health, � substance abuse, � ambulatory surgery
and dialysis in which the patient does not stay over
night.

Outpatient Surgery

� Ambulatory Surgery

Out-of-Pocket Payments

Definition

Out-of pocket payments are health care costs that are
financed directly by individual patients, because they
are not covered by insurance or tax-financed schemes.

Cross-References

� Co-payments

Out-of-Wedlock Childbearing

� Nonmarital Fertility

Overall Rates (Total or Crude Rates)

Definition

Crude rates are based on the actual number of events
in a population over a given time period. Calculation
of crude rates makes no allowance for the influence
of population structure on the phenomenon of interest.
The crude Death Rate approximates the proportion of
a population that dies during a particular time period.

Overeating Associated
with Other Psychological Disturbances

Synonyms

Psychogenic overeating

Definition

Psychogenic overeating is overeating due to stressful
events (e. g. bereavement, accident, childbirth).

Cross-References

� Eating Disorders

Overnutrition

Synonyms

Supernutrition
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Definition

Excessive food consumption over a long period of time
leads to an increased energy intake (� nutrition).

Over-the-Counter Drugs

Synonyms

OTC drugs; � Non-Prescription Drugs

Definition

Over-the-counter (OTC) drugs are preparations that
may be sold to consumers without a physician’s pre-
scription. Unlike their name would suggest, in many
cases these items are openly placed on the shelves of
stores and can be bought like any other packaged prod-
uct. Prescription drugs are only available at the pharma-
cy counter. The most common over-the-counter med-
ication are supposed to treat aches and pains, aller-
gies, cold and influenza symptoms. They also often
address coughs and sore throats, constipation and diar-
rhea. OTC drugs aim at treating a condition where
a direct supervision by a doctor is not required and it
needs to be proved that the OTC drugs are reasonably
safe, well-tolerated and have little or no abuse potential.
In cases where prescription drugs, over time, prove to
be safe and appropriate for self-medication they might
then be switched to OTC.

Cross-References

� Non-Prescription Drugs

Overweight

� Obesity

Ozone Depletion

Synonyms

Ozone holes

Definition

Ozone depletion is the process of decline of the
total amount of ozone in the Earth’s stratosphere
during the past few decades, especially over Polar
Regions (the ozone holes). The cause of this trend
is catalytic destruction of ozone by atomic chlo-
rine and bromine, originating from chlorofluorocarbon
(CFC) compounds, called freons, and bromofluorocar-
bon compounds, known as halons. Depletion of the
ozone layer leads to an increase in ultraviolet light pass-
ing through the Earth’s atmosphere, which is known to
induce skin cancer, damage to plants, and reduction of
plankton populations in the ocean’s photic zone. The
Montreal Protocol, adopted in 1987, bans the produc-
tion of CFCs, halons, and other ozone-depleting chem-
icals such as carbon tetrachloride and trichloroethane.

Ozone Holes

� Ozone Depletion
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� Pay-for-Performance

Paediatric Palliative Care

Synonyms

Palliative care in children; Hospice care in children

Definition

As the spectrum of malignancies is dissimilar between
adults and children, the palliative treatment of adults
and children differs. In children, leukemia, cerebral
tumors and sarcomas predominate, whereas carcino-
mas are seldom observed. The response to chemother-
apy in childhood cancer is fast and effective. Howev-
er, because of the stage of cognitive development, the
reaction in children to palliative measures, such as pain
treatment, is often difficult to manage. This had led
to the creation of authorative guidelines for systemic
pain pharmacotherapy in combination with an interdis-
ciplinary team approach in pediatric palliative care.

Paedophilia (or Pedophilia)

� Paedo-Sexual Behavior

Paedo-Sexual Behavior

Synonyms

Paedophilia (or pedophilia); paedo-sexuality

Definition

Paedo-sexual behavior is the more appropriate term for
the commonly used term paedophilia (or pedophilia)
which literally means “being fond of children”. Paedo-
sexuality refers to the notion of being sexually attract-
ed primarily or exclusively to children and adolescents,
potentially leading to child sexual abuse with its pro-
found harmful effects for the child. According to inter-
national conventions, a person below the age of 18 years
is considered a child and the various forms of sexual
exploitation of underage girls and boys constitute vio-
lations of human rights.
� Migrants, Sexual Exploitation

Paedo-Sexuality

� Paedo-Sexual Behavior

Pain

Definition

The International Association for the Study of Pain
defines pain as an unpleasant sensory and emotion-
al experience associated with actual or potential tis-
sue damage, or described in terms of such damage.
The intensity of pain may range from slight to agoniz-
ing and there are different specifications for pain like
sharp, throbbing, dull, nauseating, burning, and shoot-
ing. Pain has, in most cases, both an emotional qual-
ity and a sensed bodily location, which is the basis
for the determination of the pain receptor. Pain can be
acute or chronic, and the most common types of pain
are somatic pain (originating from ligaments, tendons,
bones, blood vessels, and nerves), visceral pain (orig-
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ination from the body’s viscera or organs), and neuro-
pathic pain (resulting from injury or disease to the nerve
tissue).

Painkillers

� Analgesics
� Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Pain Medications

� Analgesics

Pain-Reliever

� Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Paired Groups Design

Synonyms

Dependent groups design; Dependent samples design;
Within-subjects design; Repeated measures design

Definition

Paired groups design is when each subject serves in all
of the experimental conditions.

Palawah (Tasmania)

� Indigenous Health – Australooceaninan

Palliation

� Palliative Medicine

Palliation at Home

� Hospice Care

Palliative Care

GERNOT LENZ
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Synonyms

Terminal care; Hospice care

Definition

Palliative care is an approach or a philosophy of care
that emphasizes the quality of life of patients and their
families. Palliative care addresses the problems associ-
ated with life-threatening illness through the prevention
and relief of suffering by early identification, assess-
ment, and treatment of � pain and other physical, psy-
chosocial, and spiritual problems. Although palliative
care has been predominantly connected with cancer
patients, it is now increasingly used in conjunction with
other diseases like chronic heart failure or progressive
neurological conditions. Furthermore, there is a grow-
ing field of pediatric palliative care services driven by
the fact that more than 11 million children under the
age of 5 die worldwide each year. Palliative care should
be offered by a multidisciplinary team, often with the
primary health care team in the lead and supported by
specialist practitioners and specific palliative care units
or hospices.

Basic Characteristics

Background

It can be observed that life expectancy is increasing in
at least most of the developed countries, with more and
more people living beyond 65 years of age. As a con-
sequence of this population ageing, there is a shift in
the patterns of diseases people suffer and die from.
Increasingly, people nowadays die at older ages after
suffering from serious chronic conditions, which often
cause physical, psychological, and social problems. In
the past 20 years, there has been a significant shift
towards stronger focusing on the patient’s quality of
life. Today, in the United States, 55% of the hospitals
with over 100 beds offer a palliative care program –
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amongst the � community hospitals there is still one
fifth having a palliative care program. Palliative care is
no longer restricted to hospice care; however, that is
where palliative care actually began. The first � hos-
pices for the dying were established by religious orders
in the 19th century in England and Ireland. The modern
hospice is a relatively recent concept that originated and
gained momentum in the UK after the founding of St.
Christopher’s Hospice in 1967. St Christopher’s Hos-
pice was founded by Dame Cicely Saunders and her
extraordinary contribution to alleviating human suffer-
ing has resulted in the hospice being considered a cen-
ter of innovation and insight ever since. She is wide-
ly acknowledged as the pioneer of the modern hospice
movement. The hospice movement has grown tremen-
dously since its beginning. Whereas the hospices focus
on dying patients, palliative care programs in hospi-
tals offer care for non-terminal patients well as hospice
patients. Palliative care programs in hospitals are often
difficult to be funded due to the multiple employees
that constitute a palliative care team and the time-inten-
sive involvement without adequate reimbursement. As
a consequence, most strategies for funding palliative
care programs focus on cost-savings as opposed to rev-
enue-generating models.

Pain Management

Pain can be described as an extraordinary experience
that has a severe impact on the psychology and physiol-
ogy of the person affected. Pain includes a combination
of sensory, affective, and cognitive dimensions that are
different for each person. The perception of pain and
the resulting description varies according to the suffer-
er’s reaction and there is often a discrepancy between
the pain subjectively perceived by the affected person
and the objective charting by the doctor.
As pain is one of the most dreaded elements of dying for
many patients and their families. Therefore pain man-
agement constitutes the cornerstone of good palliative
care, as a minimization of pain increases the patients’
quality of life and reduces their fears. As pain is entire-
ly subjective, pain management has to be tailored to
each patient’s needs. This requires an accurate deter-
mination of the cause and nature of the pain, a decision
upon appropriate medication and non-medication pain
relief measures, and a regular reassessment of the pain
control.

Dr. Cicely Saunders developed the concept of total pain
associated with the dying process. Total pain consists
of four elements: physical noxious stimuli, affect or
emotional discomfort, interpersonal conflicts, and non-
acceptance of one’s own dying. All these elements may
effect the patient’s perception of the total pain. Physi-
cal pain is the most familiar component of total pain. In
terms of its temporal nature, it can be differentiated into
acute and chronic pain and it is usually categorized into
three types: somatic pain, visceral pain, and neuropath-
ic pain.
From a temporal perspective, acute pain is time-limited
and results from nociceptor stimulation, like from an
acute injury. Chronic pain is often differentiated from
acute pain from a temporal perspective, meaning that
pain that lasts beyond 3 months after an acute injury
is described as chronic pain. More recent distinctions
see acute pain as pain that serves as protection after an
injury, with acute pain being defined as the symptom
of pain. Chronic pain, in contrast, is defined as the dis-
ease of pain, which represents a completely different
challenge to the patient and physician. The treatment
objectives for such patients are the reduction of related
symptoms and the restoration of maximal function.
When comparing the three types of pain, somat-
ic pain results from the activation of nociceptors in
the skin and deep musculoskeletal tissues. Potential
sources of somatic pain are bone pain caused by metas-
tases, arthritic joints, osteopathic lesions, fractures, and
abscesses. Visceral pain arises from stretching or acti-
vation of nociceptors in the linings or serosa of organs.
In contrast to somatic pain, visceral pain is often poor-
ly localized, dull, aching pain which is difficult to
describe. Exemplary descriptions of the pain are “deep
pressure”, “cramping”, “spasms”, or “squeezing”. It is
frequently associated with sensations like bloating and
nausea. Neuropathic pain originates from damage to the
� peripheral nervous system (PNS) or the � central ner-
vous system (CNS), or both. The pain is often described
as “sharp”, “electric”, or “burning” pain.
Besides those three types of pain, there also exist
the terms breakthrough pain and incident pain. Break-
through pain describes a temporary increase in pain
from the basal, acute, or chronic pain level, which is not
relieved by the scheduled dose of medication, it “breaks
through” regular analgesia. Incident pain can occur dur-
ing diagnostic or therapeutic procedures, or be associ-
ated with voluntary physiologic maneuvers like walk-
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ing or sitting up. Physicians should anticipate the pain
before the provoking activity takes place and have the
appropriate pain management in place, which is often
a challenge.

Practice

The options for the location of terminal care differs by
country and comprises the patient’s home, a long-term
care setting, a hospice, a palliative care inpatient unit in
an acute care hospital, or acute in-hospital care. Where-
as in the 1980s, 70–90% of deaths occurred in hospitals,
the scale began to move back towards deaths occurring
at home by the turn of the millennium. The most antic-
ipated causes of deaths are chronic diseases like can-
cer, cardiovascular disease, neurologic disease, chronic
obstructive pulmonary disease, and AIDS.
In most countries, palliative care is provided by inter-
disciplinary teams consisting of physicians, nurses,
social workers, hospice chaplains, physiotherapists,
occupational therapists, complimentary therapists, vol-
unteers, and last but not least, the family, as one of
the most important elements. As palliative care cov-
ers a wide array of conditions in patients at varying
stages of their illness, palliative care teams have to offer
a broad range of care. A large part of the work involves
helping patients with complex or severe physical, psy-
chological, social, and spiritual problems. Clear and
accurate communication to the patient is always impor-
tant but of specific relevance in the phase where the
patient is approaching death.

Conclusion

Due to the advancements in treatment and supporting
technology as well as social changes, life expectan-
cy has increased significantly in the last century. As
a consequence of this development, medicine has devot-
ed its effort and resources to preventing and postpon-
ing death and put less focus on the care of dying,
which in medicine is often interpreted as failure. Fur-
thermore, in many societies, death is seen as a taboo.
All of these aspects affect patients, their families, car-
ers, friends, and children, and staff in health, social,
and other services. Although every individual has to
die and death is an inevitable part of life, the suffer-
ing of the patients and their families is often covert
and best practices to treat and support those individuals
are not yet universally available. Yet, progress can be

observed, with changes in medical treatments and tech-
nologies. They are now more often targeted at increas-
ing survival or improving quality of life of the severely
ill. Going forward, the elements of successful palliative
care are assessment, accurate diagnosis, skilled man-
agement, and anticipatory care. This implies a consis-
tent review of the medications for the dying and cessa-
tion of those that are not essential, in conjunction with
a provision of nursing care and communication. Fam-
ily and friends of the patient have to be included and
educated both practically and psychologically. This is
reinforced by the fact that home death has turned out to
be a common preference amongst terminal patients.

Cross-References
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� Pain
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� Palliative Medicine and Hospice Care
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Palliative Care in Children

� Paediatric Palliative Care

Palliative Medicine

Synonyms

Palliation; Palliative care

Definition

Compared with palliative care and hospice care the term
palliative medicine is a more general concept. Palliative
medicine does not only describe the tasks of attending
and caring for the severely ill patient, who is suffering
an end-stage disease with corresponding symptoms, but
also implies ethical aspects, health economic consider-
ations, quality of life (QOL) research and patient edu-
cation.

Cross-References
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Palliative Medicine and Hospice Care
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Synonyms

Palliative care; Hospice; “A safe place to suffer”

Definition

According to a report of the World Health Organi-
zation (WHO 2006) palliative care is defined as “the

active total care of patients whose disease is not respon-
sive to curative treatment.” This definition underlines
the � end stage of the diseases. However, palliative
medicine as term can also be used more generally for
the alleviation of symptoms, even if there is also hope
of a cure by other treatment. In a more recent WHO
statement � palliative medicine is described as “an
approach that improves the quality of life of patients
and their families facing the problems associated with
life-threatening illness.” Palliative care may also be
used to ease the unwanted effects of curative treatments,
such as improving certain symptoms associated with
chemotherapy.

Basic Characteristics

Correspondingly palliative care (from Latin palliare, to
cloak) is any kind of medical treatment or help that
reduces the severity of the symptoms of an illness, or
slows the disease’s progress, rather than to cure it. How-
ever, it may occasionally be used in combination with
curative therapy, when the latter does not cause addi-
tional morbidity. Palliative care is supposed to improve
� quality of life (QOL), by reducing or eliminating pain
and other symptoms, helping the patient to better deal
with psychological problems (� psychological distress
and palliative care), and supporting partners and family.
Recently the concept of having a good quality of life
has gained ground, although many assume that there is
still a long way to go to improve the palliative medicine
issue. A relatively new development is the concept of
� health care teams in palliative care that is entirely
focused on palliation; this is often called hospice and/or
palliative care. Though the concept of palliative care
has been known for hundreds of years, in the past physi-
cians have often aggressively tried to treat patients, so
that the idea of making a patient comfortable was sup-
posed as “giving up” on him.
The term palliative care principally does not refer to
the care of patients with chronic diseases such as dia-
betes mellitus which, although actually incurable, has
effective enough treatments so that it is not considered
as a progressive or life-threatening disease like cancer
(� cancer palliative care). It is, however, more often
used regarding other life-threatening illnesses, such as
progressive pulmonary disorders, terminal renal insuf-
ficiency, advanced heart failure or progressive neuro-
logical diseases. Additionally, the field of � pediatric
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palliative care is rapidly growing. Furthermore, cancer
survival is considerably increasing with many patients
living far longer than patients with, for example, pro-
gressive neurological conditions.
The hospice movement started in the 1980s and 1990s
indicating that the issue had become more significant
to health care professionals (Husebo and Klaschik,
2000). It was driven by the debate on � euthanasia,
following liberal legislation in certain countries, such
as the Netherlands (Jansen-van-der Weide et al. 2005);
“good” palliative care is considered as an alternative to
euthanasia (Lennert 2003).
There is an ambiguity in the term palliative care: most
oncologists consider any treatment that is not curative
as palliative. Thus a therapy that leaves a patient in
comfort rather than dying in pain, without changing the
duration of life, is palliative. And a treatment that lets
a patient live ten years longer is also palliative.

History

Hospices were originally places of rest for journeymen
in the 4th century CE. In the 19th century hospices were
established for the dying in Ireland and London. The
modern hospice is a relatively new concept that gained
momentum after the founding of St. Christopher’s Hos-
pice in 1967 (United Kingdom). Since its start, the hos-
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pice movement has grown fast. For example, in the
UK there were just fewer than 1700 hospice services
in 2005 consisting of inpatient units for adults, inpa-
tient units for children, home care services, hospice at
home services, day care services and hospital teams. In
the United States the first hospice was established in
1974. Medicare reimbursement for hospice treatment
has greatly enforced hospice usage in the United States.
Today, there are roughly 4100 hospice services oper-
ated in the United States (NHPCO) (http://nhpco.org/
files/public/2005-facts-and-figures.pdf). The first Unit-
ed States Hospital-based palliative care programs start-
ed in 1989, at the Cleveland Clinic. Thereafter ade-
quate care for seriously ill and dying patients was estab-
lished in more than 1200 new acute care hospitals
(www.capc.org). The service is always free to patients.
In Germany meanwhile about 200 hospice units and
956 ambulant hospice services have been reported to
contribute to palliative medicine.

Aims

According to dictionary.com (http://dictionary.
reference.com/search?query=hospice&db=*) a hos-
pice is defined as “A program that provides palliative
care and attends to the emotional and spiritual needs
of terminally ill patients at an inpatient facility or at
the patient’s home,” and according to Cancer Web
Internet site a hospice is “An institution that provides
a centralized program of palliative and supportive ser-
vices to dying persons and their families, in the form
of physical, psychological, social, and spiritual care;
such services are provided by an interdisciplinary
team of professionals and volunteers who are avail-
able at home and in specialized inpatient settings.
Origin: L. Hospitium, hospitality, lodging, fr. Hos-
pes, guest” (http://cancerweb.ncl.ac.uk/cgi-bin/omd?
query=hospice&action=Search+OMD).
Palliative care does not try to hasten or postpone dying.
It aims for symptom relief (� symptom relief in pallia-
tive medicine) and promotion of general well being and
psychological and social comfort for the person with
a life-threatening or life-limiting disease. For palliative
medicine quality of life has become more and more
important not only in the dying stages, but also in the
last weeks, months and years of life. As already pointed
out palliative care deals not only with cancer, but also
with patients (adults and children) suffering from ter-
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Palliative Medicine and Hospice Care, Figure 2a Advance directive : Living Will
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Palliative Medicine and Hospice Care, Figure 2b Advance directive : Living Will (Continuation)
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minal kidney, liver or neurological diseases including
Alzheimer’s disease. In palliative medicine the patient
and his family have to be paid attention to.
Palliative care was called “� a safe place to suffer” in
1987 by the Oxford psychiatrist Averil Stedeford and
involved measures of building the patient’s trust, good
symptom control and listening in a therapeutic relation-
ship. These are the focal points of effective palliative
medicine. Thus a safe place to suffer may be one of the
best descriptions of palliative care.

Practice

Hospice and palliative care are two different aspects of
end stage medicine with different locations of care. Pal-
liative care services are most often based in hospitals
with interdisciplinary consultation services and, pos-
sibly, with an inpatient palliative care ward. Palliative
care may also be in dying persons’ homes or in long-
term care facilities. Hospice care is given in patients’
homes or in long-term care facilities. In contrast to the
US, in the UK no differentiation is made between ‘hos-
pice’ and ‘palliative care.’
In most countries hospice and palliative care are the
responsibility of interdisciplinary teams consisting of
physicians, registered nurses, � hospice chaplains,
social workers, physiotherapists, occupational thera-
pists (� occupational therapy in palliative care), com-
plimentary therapists, volunteers and, most importantly,
the family. In addition, home health care aides, volun-
teers from the community (largely untrained but some
being skilled medical personnel as well), and house-
keepers are team members. The aim of the team is to
optimize the patient’s comfort. Family members and
volunteers are crucial to the palliative care system and
may find themselves under severe emotional and physi-
cal stress. As there is a wide range of conditions that
may occur in patients at varying stages of their ill-
ness, palliative care teams offer very differing kinds
of care: managing the physical symptoms in patients
receiving active treatment for cancer, treating depres-
sion and attending patients in their last days and hours.
This means the teams have to help patients with com-
plex and/or severe physical, psychological, social and
spiritual problems.
In many countries board certification in palliative
medicine has been established for physicians following
specialty training for 1 or 2 years. The mode of pay-

ment or funding for hospice and palliative care services
varies widely throughout the world.

Conclusion

Concerning the definition and the tasks of pallia-
tive care and hospice the World Health Organization
has published the following statement: “The prima-
ry goal of palliative care is to optimize the Quali-
ty of Life (QOL) of patients with advanced incur-
able illness through control of physical symptoms and
through attention to the patient’s psychological, social
and spiritual needs” (WHO Technical Report Series No.
804). Thus palliative medicine is provided for patients
with incurable illnesses, such as relapsed cancers, oth-
er chronic diseases in end stage situations like cardiac,
renal or hepatic failure, diabetes mellitus, the acquired
immunodeficiency syndrome (AIDS), and chronic pro-
gressive neurological disorders. Palliative care concen-
trates on issues like management of symptoms such as
pain, cachexia, intestinal obstruction, nausea and vom-
iting, neutropenic infections, dyspnea, and depression.
Themes like � ethics in palliative medicine, health eco-
nomics, quality of life (QOL) research and patient edu-
cation also have to be given consideration when devis-
ing care schemes. So the quality of the team members
is crucial. Carers require an understanding of the fun-
damental mechanisms of symptoms in patients who are
undergoing palliative or hospice care. Available infor-
mation should be integrated into any care plan so that
obstacles to better palliation can be overcome, and the
knowledge and system of collaborative work developed
in palliative medicine must be expanded to a multina-
tional level for the benefit of all who require such care.

Cross-References

� Cancer Palliative Care
� Determinant of Disease
� Ethics in Palliative Medicine
� Euthanasia
� Health Care Teams in Palliative Care
� Hospice Chaplains
� Occupational Therapy in Palliative Care
� Paediatric Palliative Care
� Palliative Medicine
� Patient’s Comfort
� Psychological Distress and Palliative Care
� “A Safe Place to Suffer”
� Symptom Relief in Palliative Medicine
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Pandemic

Synonyms

Widespread epidemic

Definition

The term “pandemic” stems from the Greek and means
“all people.” A pandemic infectious disease spreads
without local restriction, extending over large regions,
or even worldwide. Although pandemics ignore fron-
tiers and reach nearly all corners of the globe, some
regions can be spared due to their isolated location;
these can be lonely mountain villages, islands or par-
ticular regions of the jungle.

Cross-References

� Infectious Diseases
� Widespread Epidemic

Panic Disorder

Synonyms

Episodic paroxysmal anxiety

Definition

A panic disorder is characterized by repeated, sud-
den bouts of anxiety that reach maximum intensity in
a very short period of time. The panic attack is dis-
tinguished from other forms of anxiety by its intensi-
ty and its sudden, episodic nature. Panic disorders are
associated with numerous somatic and cognitive symp-
toms. Symptoms include tachycardia, sweating, trem-
bling, shortness of breath, chest pain, nausea or gas-
trointestinal distress, dizziness or lightheadedness, tin-
gling sensations, and fear of dying. The attack typical-
ly has an abrupt onset, building to maximum intensi-
ty within 10 to 15 minutes, it rarely lasts longer than
30 minutes. The experiences generally provoke a strong
urge to escape or flee the place where the attack begins
and, when associated with chest pain or shortness of
breath, frequently results in seeking aid from a hospital
emergency room or other type of urgent assistance.

Cross-References

� Anxiety Disorders

Paper-Based Patient Record

Definition

A paper-based patient record is a collection of data on
a patient’s health status, stored in the formats in which
they are collected (as text, numbers, images, biosignals
and codes). It is the oldest and most widely applied type
of patient record because it is fast, portable, unbreak-
able, easy to use, and provides health professionals with
great freedom in entering various types of data. The dis-
advantages of paper-based patient records include vul-
nerability to � data errors – loss, incompleteness or
incomprehensibility, and chronological orientation of
data, which makes retrieval and research difficult.
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Paradigm Shift

Definition

The term paradigm shift was introduced by Thomas
Kuhn in his book The Structure of Scientific Revolution,
published in 1962. Kuhn shows how almost every sig-
nificant break-through in the field of scientific endeav-
or is first a break with tradition, with the old way of
thinking, and with old paradigms. For Ptolemy, the
great Egyptian astronomer, the earth was the center of
the universe. However, Copernicus created a paradigm
shift, by placing the sun at the center, and sudden-
ly everything was viewed differently. Paradigm shifts
move us from one way of thinking to another, from one
way of seeing the world to another, and create powerful
change. They create a revolution, a transformation, or
a sort of metamorphosis.

Paralysis agitans

� Parkinson’s Disease

Parameter

Definition

Value of a population characteristic, unknown by defi-
nition, which consequently needs to be evaluated, i. e.
population mean is a value usually used as an indicator
of a mean value of a quantity. In a population, a param-
eter is a fixed value that does not vary. Each sample
of the population has a statistical value, which is used
for grading the parameter. Numerical property of a pop-
ulation. The unique number that depicts a population
of measurements of the resulting variable and depends
on it.
A parameter is a summary value (numerical quantity
measuring some aspect of a population values) which
in some way characterizes the nature of the popula-
tion in the variable(s) under study. Often, it is a math-
ematical function of the population values of the vari-
able(s) (e. g. the population mean, the population vari-
ance, the population proportion, the population correla-
tion coefficient). Parameters are represented by Greek
letters (μ ,σ 2, π , ρ, respectively). The parameters are
rarely known and they have to be estimated.

Parametric Test

Definition

Inferential statistical method that is based on the spe-
cific assumptions regarding one or more of the popula-
tion parameters that characterize the underlying distri-
bution(s) for which the test is employed. In general it is
designed to be used with normally distributed quantita-
tive (interval or ratio) variables.

Parasites

Synonyms

Leech; Sponge; Sponger

Cross-References

� Zoonotic and Parasitic Infections

Parasitic and Zoonotic Infections

Synonyms

Parasitoses and zoonoses; Infections transmitted by par-
asites; Infections transmitted by parasitic organisms;
Infections transmitted by animals

Cross-References

Paratyphoid

Synonyms

Infection with Salmonella paratyphi

Cross-References

� Water Quality and Waterborne Infectious Diseases

Parens patriae Power

Definition

Parens patriae power stands for the legal authoriza-
tion of states entitling them to act paternalistically on
behalf of and for the benefit of an individual in order

http://www.uth.tmc.edu/uth_orgs/educ_dev/oser/LGLOS1_0.HTM
http://www.uth.tmc.edu/uth_orgs/educ_dev/oser/LGLOS2_0.HTM
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to save the individual from harm. Particularly, mental-
ly ill persons and children are subject to public health
actions based on the state’s parens-patriae-power (e. g.,
by hospitalizing mentally ill persons even against their
expressed will). In such situations, states through their
public health agencies act, metaphorically speaking, as
parents of the country and of the endangered individu-
als.

Parenting

Synonyms

Child-rearing; Raising children

Definition

All of the activities involved in raising a child, for the
child to become a healthy and functional adult. Parent-
ing begins during pregnancy and may continue until
either the parent dies or the child dies. Three general
types of parenting styles are: (1) the authoritarian par-
enting style (strict enforcement of rules; frequent use of
punishment) (2) the permissive parenting style (lenien-
cy in the enforcement of rules; little or no actual use of
punishment), and (3) the authoritative parenting style
(considered the “ideal” parenting style), the enforce-
ment of rules necessary to maintain discipline and clear-
ly telling children why the rules are necessary.

Pareto Efficiency

Definition

Pareto efficiency describes a condition that implies that
it is impossible to improve the level of individual wel-
fare of one individual without reducing the level of indi-
vidual welfare of other individuals. If it is possible to
improve the individual welfare of one individual with-
out hurting the individual welfare of other individuals
by reallocating resources, this reallocation is desirable
from a Paretian point of view. It is important to note
that the Pareto criterion does not include any notions
about the distribution of income, which is considered to
be given.

Pariser

� Condom

Parity

Synonyms

Number of children born alive

Definition

Parity represents the number of children born alive to
a woman. For example, a primiparous woman has given
birth to one child, while a nulliparous has not had a live
birth.

Parity Progression Ratio

Definition

Parity progression ratios represent the proportion of
women at a given parity level who progress to the
next higher parity level; for example, the percentage
of women with one child who go on to have a second
child. This measure is useful for studying tempo ver-
sus quantum changes in � fertility patterns, and can be
specific to a cohort or time period.

Parkinson’s Disease (PD)

Synonyms

Paralysis agitans; Shaking palsy

Definition

Parkinson’s disease is a chronic, progressive neurologi-
cal disease, which is characterized by a fixed inexpres-
sive face, tremor (shaking), rigidity in some muscles,
slow movements, and problems with maintaining nor-
mal posture. This is caused by degeneration of brain
cells in a part of the brain known as the substantia nigra
(SN) which controls many types of muscular move-
ment by releasing a neurotransmitter called dopamine.
Dopamine is needed to carry nerve messages from one
brain cell to another. The majority of patients are older
than 50 but at least 10% of patients are under 40. The
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basic cause for Parkinson’s disease has not been dis-
covered, yet it is assumed that the disease is hereditary.
There are also researchers who think that environmental
factors may be the reason for damage of the SN brain
cells. There is no cure for Parkinson’s disease, but the
symptoms can be reduced by drug therapy and surgery
supported by exercise, good nutrition, and � physical
therapy.
Criteria for Parkinson’s disease include the motor
symptoms bradykinesia, rigidity, rest tremor, and postu-
ral instability. Additionally, mental symptoms like psy-
chotic disorders or depression may occur as well as
autonomic and gastrointestinal dysfunction. PD is one
of the most prevalent neurodegenerative diseases and its
relentless progression results in severe disability.

Parochialism

Definition

Parochialism means ignoring the impact of cultural
concepts and diversity on organizations, professions,
policies, procedures and programs. One’s own con-
cepts are perceived as culture-free and the only and
universal way of thinking and acting. Diversity is triv-
ialized or considered as irrelevant. When problems
occur, the underlying role of culture or diversity is
denied. Parochialism is a limiting view because it pre-
cludes options for managing diversity effectively. The
term parochialism is derived from ‘parish’, which has
both religious and governmental connotations (compare
� ethnocentrism).

Partial Removable Dental Prosthesis

Synonyms

Removable partial denture

Definition

A dental prosthesis that replaces some or all teeth in
a partially dentate arch. It can be inserted and removed
from the mouth by the patient.

Participation

Synonyms

Involvment; Commitment; Engagement

Definition

Involvement in a life situation.

Participation Restrictions

� Impairment and Disability

Particulate Matter (PM)

� Suspended Particles

Partnership

� Alliance

Parvovirus B 19 Infection

� Erythema Infectiosum

Passive Smoking

Synonyms

Secondhand smoke; Involuntary smoking; Involuntary
inhalation of tobacco smoke; Environmental tobacco
smoke

Definition

Passive smoking refers to the involuntary inhalation of
a mix of mainstream and sidestream smoke (smoke giv-
en off the burning end of a cigarette) by a non-smoker.
There is evidence that passive smoking causes diseases
in the fetus, the newborn, children, adolescents, and
adults.



1086 Passive Surveillance

Passive Surveillance

Definition

In this context, passive surveillance means that physi-
cians are required to report to the health department cer-
tain diseases, when they are diagnosed, by filling out
a form with information about the patient (name, age,
sex, race and residential address), the diagnosed dis-
ease, the date of diagnosis, and the reporting physician.

Pasteurization

Definition

In 1856, the technique of pasteurization was devel-
oped by Louis Pasteur. The French scientist is accept-
ed as one of the fathers of microbiology. He recog-
nized that heating for a short period of time killed the
microorganisms contained in a product without rele-
vantly changing the characteristics of the product itself.
Pasteur revealed that when milk was heated to a tem-
perature of 72 to 75 °C for 15 to 40 seconds, 99.5% of
the germs were killed. If afterwards the milk was stored
in a refrigerator (which was invented nearly at the same
time as pasteurization), it remained drinkable for 6 to
10 days.

Cross-References

� Tuberculosis and Other Mycobacterioses

Patent

Definition

A patent is an intellectual property right that is grant-
ed to an inventor to allow him to exploit exclusive-
ly an invention he has made. Patents are time limited
and granted by states. They are territorially effective in
the countries where the right has been granted. Patents
provide a defense and damage claim against anyone
who makes use of the patent without the permission of
the patent holder. Patents can be obtained for invented
products and procedures.

Paternalism

Definition

Paternalism, etymologically, simply means treating one
in a fatherly way, taking decisions on an individual’s
behalf, just like a father who knows better than his child
what is in his child’s best interest. Applied to the doc-
tor–patient relationship, its meaning was intended to
be a positive one; the doctor really thought that tak-
ing decisions on behalf of his patients and withholding
information from them or their legal guardian was the
best he could do, in a fatherly way. Paternalism has been
strongly criticized because it interferes with patients’
freedom and right over their own bodies. Applied to
public health practice, it refers to coercive measures
over the individual taken by government on account of
protecting the common good.

Pathogen Organisms

Definition

The pathogen organisms in water are bacteria, viruses,
protozoa and helminths which may cause diseases that
vary in severity and sometimes have fatal outcomes.

Pathogens that Cause Tuberculosis

� Mycobacterium Tuberculosis

Pathologising

Synonyms

Demonizing; Victim blaming

Definition

Pathologising refers to the tendency to make some-
one or something into a problem without remainder.
It focuses on disease or disfunction rather than health.
While it is appropriately used of processes whereby tis-
sue becomes diseased, it is typically demeaning when
used with reference to people. Blaming the victim for
their reduced circumstances without taking into account
other factors is one form of pathologising practice.
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Pathology

Definition

Pathology is the scientific study of the essential nature
of disease and its causes, processes, development, and
consequences. A medical doctor who specializes in
pathology is called a pathologist and is an expert at
interpreting microscopic views of body tissues.

Patient-Care Information System

� Health Information System

Patient-Centred Approach

Definition

The patient-centered approach refers to the way the
physician approaches patients, being committed to the
individuals rather than to their diseases. It aims at
understanding the meaning diseases may have for spe-
cific patients; this implies understanding patients’ feel-
ings and fears about their conditions, and their expecta-
tions of the consultation process.

Patient Confidentiality

� Consumer Confidentiality

Patient Data

Definition

Patient data are data about an individual patient and
potentially relevant to decisions about his/her current
or future health or illness. Patient data include clinical
measurements, laboratory values, medication dosages,
treatments etc. Patient data should be collected using
methods that minimize systematic and random error.

Patient Empowerment

Definition

In � health promotion, empowerment is a process
through which people gain greater control over deci-
sions and actions affecting their health. It may be
a social, cultural, psychological or political process
through which individuals and social groups are able
to express their needs, present their concerns, devise
strategies for involvement in decision-making, and
achieve political, social and cultural action to meet
those needs. Patient empowerment includes collective
� advocacy of patients’ rights as well as enabling
processes on the individual level (e. g. patient educa-
tion, enhancement of � health literacy) that improve
patient participation, self-determination in treatment
and patient-centred health care. Together, they help
patients to take an active role in the improvement of
their health and to diminish psychological and social
consequences of disease.

Patient Orientation

Definition

Patient orientation means the concept of shared deci-
sion-making, i. e. the participation of the patient regard-
ing the selection of therapeutic goals and treatment
options. The quality of patient care must not only be
measured by the professional standards of the medi-
cal, nursing, and other staff, but also by the patients’
satisfaction with their medical care. Patient orientation
means that all the parties involved in patient care try to
get to know and meet the expectations and needs of the
patients within the framework of therapeutically correct
medical care.

Patient Preferences

Definition

Patient preferences result from deliberation about spe-
cific elements, such as anticipated treatments or health
outcomes. Patient preferences refer to the individual’s
evaluation of dimensions of health outcomes and are
one of a large number of preferences that may influence
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health care choices. These judgments are expressed as
statements or actions. Patient preferences result from
cognition, experience, and reflection; and exist as the
relatively enduring consequences of values. In order for
patient preferences to be effectively used in the delivery
of health care, it is important that patients are able to
formulate and express preferences, that these judgments
are made known to the clinician at the time of care, and
that these statements meaningfully inform care activi-
ties.

Patient Privacy

� Consumer Privacy

Patient Protection

� Consumer Protection

Patient Record

� Health Record

Patients

Definition

Patients are people with defined medical conditions
seeking treatment. The term is usually used for indi-
viduals participating in clinical trails to determine the
efficacy of a treatment or therapy by comparison with
historical data (efficacy in a previously treated cohort
within the same medical setting and with previous stan-
dard therapy), or by direct comparison with standard
therapy, or, if no standard therapy is available, by direct
comparison with placebo administration. In patients,
the risk of an intervention has to be compared with
the risk of the disease, the risk of standard treatment
and the potential benefit of a successful therapy, so that
a final risk–benefit evaluation can be given. Because
such patients need therapy anyway, usually only the
expenses incurred by the trial regimen are financially
compensated (e. g. travel expenses).

Patient Safety

� Consumer Safety

Patient Safety HTA

ULF MAYWALD

Abteilung Ärzte/Apotheken, AOK Sachsen,
Dresden, Germany
ulf@maywald.com

Definition

Patient safety technologies are any that reduce the risk
of � adverse events related to exposure to medical care,
either by directly reducing the probability of injury or
by reducing errors that may lead to injury. Patient safe-
ty practice is defined as a type of process or structure
whose application reduces the probability of adverse
events resulting from exposure to the health care system
across a range of diseases and procedures (Shojania et
al. 2001). Patient safety Health Technology Assessment
(HTA) is the use of HTA methods to rate patient safety
technologies and to prepare decisions on their imple-
mentation.

Basic Characteristics

HTA is a process used to evaluate the clinical � effec-
tiveness and � cost-effectiveness of health technologies
by systematic review of clinical, economic, and uti-
lization research. HTA can also be applied to patient
safety projects and approach-respective technologies.
There are four categories of patient safety HTA, includ-
ing HTA for existing safety technologies, underutilized
safety technologies, emerging safety technologies, and
safety aspects of technologies with a non-safety prima-
ry purpose.
The rapid rise of patient safety to the attention of pol-
icymakers and the public left healthcare providers and
researchers little time to evaluate the effectiveness of
many patient safety technologies. In the case of patient
safety technologies, HTA is urgently needed to evalu-
ate the clinical and economic effectiveness of existing
technologies and to prioritize their implementation in
health care practice (Mulcahy and Walley 2005).
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In the context of patient care, safety issues can emerge
in traditional clinical areas (e. g. adverse drug events
and complications of surgery), less traditional clini-
cal areas (e. g. � provider fatigue and in information
transfer), and from non-medical approaches to safe-
ty (e. g.in� information technology and human factors
research) (Shojania et al. 2001).
Most patient safety issues involve both an error and
physical or psychological harm. The patient safety lit-
erature distinguishes between two approaches to patient
safety; one is minimizing injury and the other is mini-
mizing error. It seems clear that healthcare should strive
to minimize as many errors and injuries as possible
(Cole 2000).

Patient Safety Technology

This term is reserved for technologies with patient safe-
ty as their primary purpose. However, many other tech-
nologies with a therapeutic or diagnostic primary pur-
pose can affect patient safety. They can indirectly influ-
ence the impact of patient safety by raising or lowering
the risk of injury or error in health care.
Patient safety technologies are already used in some
health care settings. They are mostly developed by fol-
lowing the US safety reports created by The Agency
for Healthcare Research and Quality (� AHRQ), which
include drug bar-coding, computerized order entry, and
work hour regulations. Additional well known and
widely implemented patient safety technologies are,
for example, patient self-management of anticoagula-
tion and pressure relieving bedding materials to prevent
pressure ulcers.
Emerging patient safety technologies are new technolo-
gies with a probable improvement for patient safety. An
example are drug-eluting coronary artery stents.
However, most technologies that will probably affect
patient safety have not been implemented. Different
reasons lead to the underutilization of these technolo-
gies, such as high capital cost, lack of knowledge, lack
of evidence, or investment in other technologies. Policy
makers have to weight the potential patient safety and
quality benefits against the costs of these technologies.
Patient safety has received increased attention in recent
years, but mostly with a focus on errors and adverse
events, rather than on practices that reduce such events.
Efforts to introduce a patient focus in HTA programs
are therefore necessary, because most HTA programs

today focus only on clinical and economic effective-
ness. Patient safety is considered indirectly as a fac-
tor in effectiveness (impact of adverse events or errors
on clinical outcome) and in cost effectiveness (costs of
adverse events). HTA rarely considers the social, polit-
ical, and ethical aspects of health technologies, despite
their inclusion in the definition of HTA. These fac-
tors are particularly critical in the assessment of patient
safety technologies, where ethical, legal, and political
dimensions and the concept of patient safety closely
guide decision makers (Mulcahy and Walley 2005).

Implementation of Patient Safety HTA Results

The implementation of patient safety technologies is
often prioritized lower than the implementation of new
treatment technologies. This is due to limited resources
in most healthcare systems. However, economic pres-
sure in healthcare systems makes patient safety HTA
important.
Ignoring HTA safety evidence risks adopting improve-
ments that are not cost-effective; this could prevent
investment in other patient safety interventions and lim-
it resources available for actual patient care and ser-
vices. Linking HTA evidence to patient safety guide-
lines like the US National Quality Forum’s Patient Safe-
ty Practices may be the best way to provide health-
care providers with reliable HTA information to decide
which patient safety technologies to implement.

Cross-References

� Adverse Events
� AHRQ
� Cost-Effectiveness
� Effectiveness
� Information Technology
� Provider Fatigue
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Patient Satisfaction

Definition

Patient satisfaction serves as an indicator to evalu-
ate � health care quality. To obtain this measurement,
patients report their perception of received health care
services in hospitals, doctors’ offices or other provider
settings by means of ratings or questionnaires.

Patient’s Comfort

Synonyms

Quality of Life (QOL); Well-being; Wellness

Definition

The concept of a measure of good quality of life for
each patient has gained popularity recently. Quality of
life may be determined by so-called Qualys which are
a measure of the state of well being. A better quality of
life for patients undergoing palliative care is affiliated to
the alleviation of certain physical symptoms, like pain,
nausea, vomiting and dyspnea, etc., and to improve-
ments in their psychological situations and social con-
tacts (trust, listening, therapeutic relationship).

Patient Security

� Consumer Security

Patient-Specific Information

� Medical Information

Pausimenia

� Menopause

Payer’s Perspective

Definition

The most common perspective besides the societal
perspective is the payer’s perspective. It refers to all

expenses of the public payer, e. g. a sickness fund, gov-
ernment health service, or private health insurance com-
pany, for reimbursed health care due to a defined health
care intervention or disease. From a payer’s perspec-
tive, only the health care described in the catalog of
reimbursed items is relevant and to a large extent the
reimbursement rates directly reflect the costs.

Pay-for-Performance

Synonyms

P4P

Definition

Pay-for-performance payment systems associate part of
the physician’s payment with performance indicators
such as clinical outcome and patient satisfaction.

Pearson’s Correlation Coefficient

Definition

Pearson’s correlation coefficient (r) is a measure of the
linear association of two variables. Correlation analy-
sis usually starts with a graphical representation of the
relation of data pairs using a scatter diagram. The val-
ues of correlation coefficient vary from –1 to +1. Posi-
tive values of correlation coefficient indicate a tenden-
cy of one variable to increase or decrease together with
another variable. Negative values of correlation coeffi-
cient indicate a tendency that the increase of values of
one variable is associated with the decrease of values
of the other variable and vice versa. Values of correla-
tion coefficient close to zero indicate a low association
between variables, and those close to –1 or +1 indicate
a strong linear association between two variables. The
square of the correlation coefficient is the coefficient of
determination, which gives the proportion of the varia-
tion in one variable that can be explained from the vari-
ation of the other variable. The assumptions for apply-
ing Pearson’s correlation coefficient are (a) linear rela-
tionship between variables, (b) continuous random vari-
ables, (c) variables must be normally distributed, and
(d) variables must be independent of each other. Non-
parametric counterparts of Pearson’s correlation coeffi-
cient, such as Spearman’s rank correlation coefficient,
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Kendall’s tau, and Goodman–Kruskal gamma, can be
applied when data are presented as ranks or when data
come from an ordinal scale of measurement.

Cross-References

� Descriptive Statistics

Pediatrics

Synonyms

Children medicine

Definition

Pediatrics is the field of medicine that is concerned with
the diseases and health of infants, children, and adoles-
cents, as well as their growth, development, and oppor-
tunity to achieve their full potential as adults.

Cross-References

� Child Health and Development

Pediculosis capitis

� Head Lice

Pediculosis pubis

� Pubic Lice

Pediculosis vestibularis

� Body Lice

Pedigree

� Family Tree

Pedogenesis

Synonyms

Formation of soil; Soil genesis

Definition

Pedogenesis or soil formation (evolution) is the natural
geobiological process by which soil is created. Forma-
tion of the lithosphere as well as the whole biosphere
is influenced by factors classified as: a) abiotic fac-
tors: climate, edaf (physicochemical properties of the
soil), and orograf (the relief) factors; and b) biotic fac-
tors, which consider the influence of all living beings:
microbes, flora, fauna, and anthropogenic influence.
Soils are more developed in areas with higher rainfall
and more warmth, and the rate of chemical weathering
increases 2–3 times when the temperature increases by
10 °C. The final composition of the soil depends mostly
on the base on which the soil is formed (for example
via hydration, hydrolysis, ion exchange, oxydoreduc-
tion, or calcification). Previously, soil was considered
to be a product of physicochemical transformations of
rocks, a dead substrate from which plants derive nutri-
tious mineral elements. The soil is now considered to
be a natural body having its own genesis and history
of development, with complex and multiform process-
es that take place within it.

Pedometer

Definition

Step counter.

Peer Education

Definition

Peer education is defined as involving people from
a similar societal group, age group, or specific � com-
munity who inform and educate each other to achieve
positive health outcomes. It can be conceptualized as
learning from one’s peers. Peer educators are not pro-
fessionally trained educators, but usually undergo a spe-
cial training. The term peer education is often used to
describe young people teaching young people. How-
ever, the peer education approach has also been suc-
cessfully used with other groups, e. g. homosexuals in
terms of HIV/AIDS prevention. The advantages of this
approach are that peers are insiders in a certain cul-
ture, have a history of shared experiences and conse-
quently are especially sensitive to the needs and atti-
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tudes of other individuals from the � target group. The
insider status may also allow peers to gain a better
access to the people in question. Peer education may
also effect change at the group or societal level by mod-
ifying norms and stimulating collective action that con-
tributes to individual change as well as changes in pro-
grams and policies.
Education that is offered by trained people who are
members of the same group (or at least fit similar cri-
teria, such as age or educational level) as the relative-
ly homogeneous group they are educating. This type
of intervention aims at increasing acceptance of mes-
sages through avoiding hierarchy or socio-cultural traps
between counselors and those seeking advice. This
method is often used with groups such as young peo-
ple or sex workers. Peer education is used widely in
the US and is part of the academic curricula. Positive
experiences exist for the following topics: Primary pre-
vention of smoking and substance and alcohol abuse;
counseling and information on eating disorders; HIV
prevention and prevention of unintentional pregnancy;
and coping with stress.

Peer Group

Definition

A peer group consists of male and female people of
about the same age and status. It is regarded as a type of
sociological group with a homogeneous system of val-
ues. Adolescent behavior, both positive and negative,
can be influenced by membership in peer groups. Peer-
based intervention programs, especially school-based
programs have been used as a preventive strategy for
a range of adolescent risk behaviors.

Pelvic Inflammatory Disease (PID)

Definition

Pelvic inflammatory disease (PID) is an infection of the
upper genital tract (the uterus, fallopian tubes and/or
ovaries) that results from an initial infection, often
beginning at the cervix. If severe or left untreated, the
result of PID can be extensive scarring of the fallopian
tubes leading to tubal occlusion and infertility.

Cross-References

� Infertility

Penal Law

� Criminal Law

Penan

� Indigenous Health, Asian

Penetrance

Definition

Penetrance is defined as the fraction of the � muta-
tion carriers that develops the given phenotype of the
� allele. In most hereditary disorders, penetrance is
below 100%, i. e. not every mutation carrier becomes
affected throughout life.

Penicillin

Definition

Penicillin, the first antibiotic available, is produced
by different species of the fungus Penicillum. Peni-
cillin’s can be given orally or parenterally. They are
bactericidal, that means they kill bacteria by interfer-
ing with the synthesis of the bacterial cell wall. Peni-
cillin’s are effective against gram positive and gram
negative germs. Some pathogens have an enzyme called
penicillinase (a particular type of β-lactamase), which
is able to inactivate penicillin. By chemical alteration
penicillin’s can be produced that cannot be inactivat-
ed by penicillinase. They are called penicillinase-stable
penicillin’s. The structure of cephalosporins and peni-
cillin’s is similar. In allergic reactions both groups of
substances can be involved. This phenomenon is called
cross-allergy.

People

� Nation
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Per Capita Payment

Synonyms

Capitation payment

Definition

Per capita payment is a payment method by which
physicians are paid per patient treated. This payment
method aims to assure time efficient treatment of each
patient and creates incentives for physicians to treat as
many patients as possible. This payment method con-
trasts with the � fee-for-service payment where pay-
ment depends on the number of services provided. As
payment systems of physicians are seen as mechanisms
to achieve policy objectives, such as controlling health
care cost or improving � health care quality, the per
capita payment seems to save more health care costs
than the fee-for-service payment method. But still little
is known on the impact of different methods of pay-
ment (per capita, salary, fee-for-service) on the clinical
behavior of the physicians.

Per-Case Payment

Definition

Per-case payment is a financing method of hospitals
in which hospitals receive a payment according to the
‘medical case’ they treat. These cases are based on
� Diagnosis Related Groups (DRGs), determining the
level of payment according to the principal diagnosis,
age, � co-morbidities and other criteria of a patient.
This financing method of hospitals has become popular
as a measure to contain costs in contrast to the method
of � prospective budgets.

Perinatal Health

HEENA BRAHMBHATT

Department of Population and Family Health Sciences,
Bloomberg School of Public Health, Johns Hopkins
University, Baltimore, MD, USA
hbrahmbh@jhsph.edu

Definition

The � perinatal period refers to the period about 5
months before and right after a birth. External risk fac-
tors and the in-utero environment can impact birth out-
comes, and adversities during pregnancy can impact the
health of the newborn as well as the trajectory of long-
term health and development of the infant.

Basic Characteristics

Preterm Labor and Birth

� Preterm Delivery (PTD) is defined as a birth before
37 weeks of pregnancy, and occurs in approximate-
ly 10% of births. PTD continues to increase in most
western countries, and is associated with 75–80% of
all � perinatal mortality, and increased morbidities.
Preterm labor can result from spontaneous labor or
prolonged rupture of membranes (PROM) resulting
in spontaneous preterm births (SPB), or due to med-
ical indication (� prolonged or preterm rupture of
membranes). There are several pathways that lead to
SPB: 1) premature activation of the fetal hypothalamo-
pituitary-adrenal (HPA) axis which could lead to eleva-
tion of prostglandins, 2) ascending genital tract infec-
tions, 3) decidual hemorrhage, or 4) uterine overdisten-
tion (Aagaard-Tillery et al. 2005). Sociodemographic
and biologic risk factors associated with PTD include
maternal age, race and ethnicity, low socioeconomic
status, stress, drug abuse, family genetics, and poor
nutritional status. History of PTD and past history of
miscarriages in the second trimester also increase the
risk of PTD (Goldenberg et al. 1993). Risk factors for
PTD during the current pregnancy include multiple ges-
tation, uterine anomalies, cervical abnormality, bleed-
ing and infection (Halbreich 2005) .
Infants that survive are at higher risk for damage to the
central nervous system, and increased rate of hyperten-
sion, cardiovascular disorders and diabetes.
Current methods to identify women at high risk for
PTD include detection of vaginal secretion of fetal
fibronectin (fFN), and use of cervical sonography to
detect funneling and shortening of the cervix. Due
to the multiple and overlapping risk factors for PTD,
advances in prevention have been modest. Current suc-
cessful approaches include antibiotic treatment of bac-
terial STIs, progesterone intake, and identification of
early labor and transport of mothers to a delivery facil-
ity before onset of early labor and rupture of mem-
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branes. Hence it is crucial to continue to find additional
methods to prevent PTD, screening to identify women
at high risk of PTD, and continue to work on design-
ing effective interventions to prevent and better manage
PTD (Ancel 2004).

Intrauterine Growth Retardation (IUGR)

IUGR is defined as a process that leads to limited
potential for intra-uterine growth of the fetus, resulting
in low birth weight (� intrauterine growth retardation
(IUGR)). It occurs in about 5% to 7% of pregnancies,
and results in babies being born at birth weights that
measure less than 3% to 10% using standard growth
curves. The growth restriction is caused by inadequate
supply of nutrients and/or limited oxygen supply to the
fetus. A majority of fetal growth retardation occurs in
the 3rd trimester (∼70% to 80%) resulting in an ‘asym-
metrical’ growth restriction, whereas in about 20% to
30% of babies, the growth restriction occurs in the 1st
or 2nd trimesters, resulting in a ‘symmetrical’ growth
restriction. Symmetrical IUGR is typically caused by
chromosomal and congenital malformations, early fetal
infections, drugs or early onset of severe preeclampsia,
and results in a greater rate of morbidity and mortali-
ty compared with asymmetrical IUGR, that is typical-
ly caused by placental-cord abnormalities and maternal
vascular factors, as well socioeconomic and nutritional
factors (Brodsky, Christou 2004).
Growth restricted fetuses have been shown to be at
a higher risk of morbidities as well as � fetal mor-
tality. Some perinatal effects associated with IUGR
include an increased prevalence of perinatal depression,
hypoglycemia, hypothermia, prematurity and infection.
Long-term effects include growth problems (prevalent
in about 10% of IUGR children), and some studies have
also shown an increase in adult onset of hypertension,
type 2 diabetes and coronary artery disease associated
with in-utero growth restriction.
It is crucial to improve the early detection and manage-
ment of fetuses experiencing growth restriction. Once
the IUGR is diagnosed, the cause of the growth restric-
tion has to be determined, followed by more specific
tests and regular monitoring of the mother and fetus so
as to determine optimal timing and method of deliv-
ery. Umbilical Doppler flow measurements that show
blood flow in fetal arteries and veins are recommend-
ed to diagnose sick IUGR fetuses and have been shown

to improve perinatal outcomes. At delivery, it is impor-
tant to have a neonatology team present to diagnose the
effects of IUGR on fetal outcomes. Since IUGR fetuses
are more likely to be born preterm, they are exposed to
the same risks as preterm births. Prevention strategies
should continue to focus on prevention of smoking dur-
ing pregnancy, optimal maternal nutrition, and in devel-
oping countries, malaria prophylaxis during pregnancy.

Low Birth Weight (LBW)

� Low birth weight infants are born weighing 2500 gms
or less, measured within the first hour of birth. Within
the category of LBW infants, infants can be born pre-
mature or preterm (born before 37 weeks gestation), at
term (born between 37 and 42 weeks gestation), or post-
term (born after 42 weeks gestation). ‘� Very low birth
weight’ infants weigh between 1000 to1499 gms and
� ‘extremely low birth weight’ infants weigh between
500 to 999 gm (Carroll et al. 2005). The incidence
of LBW ranges from 5–8% in developed countries to
25% in some developing countries, and after premature
births, is the 2nd leading cause of perinatal morbidi-
ty and mortality. The impact of LBW on subsequent
development of these infants depends on the cause lead-
ing to fetal growth restriction, timing of this risk expo-
sure, and the duration of the impairment (Lawn et al.
2005).
Sociodemographic risk factors include low SES, mater-
nal age (less than 19 years and over 35 years), ethnici-
ty (African Americans), marital status (single mothers),
and decreased educational level. Medical history of risk
factors that can increase the risk of LBW include chron-
ic hypertension in the mother, glucose metabolism dis-
orders, chronic cardiorespiratory disease (any compli-
cation that limits oxygen to fetus), obstetrical histo-
ry (higher risk with 1st pregnancy), and history of
low birth weight. Risks during the current pregnancy
include gestational hypertension (development of high
blood pressure after week 20 weeks gestation),
� pre-eclampsia (high blood pressure and protein-
uria and edema), gestational diabetes, low weight gain
during pregnancy, maternal malnutrition, short birth
intervals, multiple pregnancies, alterations in the pla-
centa and umbilical cord that could impair oxygen
to the fetus, bleeding during pregnancy, extremes of
hemoglobin concentrations (less than 9 g/dl or more
than 12 g/dl), infections (such as STIs, HIV), and fetal
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congenital anomalies (such as trisomy 21). Some envi-
ronmental and behavioral risk factors are over-work,
stress or physical/sexual abuse, smoking, moderate
to heavy alcohol consumption, caffeine consumption,
illicit drug use, exposure to toxic substances, and ioniz-
ing radiation.
Ways to prevent LBW include improved access to
health services and adequate prenatal care to improve
detection of LBW and identify causes of the fetal
growth restriction, counseling mothers on risks asso-
ciated with smoking, alcohol and drug use, as well as
use of family planning to increase birth spacing over 2
years, and educating mothers about adequate nutrition
during pregnancy.

Perinatal Mortality

Perinatal mortality is the sum of fetal and neonatal mor-
tality. Fetal mortality is defined as still births or fetal
deaths after 20 weeks gestation. � Early neonatal mor-
tality is defined as mortality within the first 7 days
of life, whereas � late neonatal mortality is a death
between 7 and 29 days of life. More than 70% of deaths
occur in the 1st week of life and the highest risk of mor-
tality is in the first day of life. There are an estimated 8
million perinatal deaths globally per year, with 4 mil-
lion fetal and an equal number neonatal deaths. Glob-
ally, the main causes of neonatal deaths are preterm
births (28%), severe infections (26%), asphyxia (23%),
tetanus (7%), congenital abnormalities (7%), and diar-
rhea (3%) (Lawn et al. 2005).
Maternal health and care, are important determinants
of neonatal health, with obstetric outcomes during the
intrapartum period which include complications during
labor, having the most significant impact on neonatal
survival. Complications of pregnancy and childbirth are
the leading cause of death and disability among wom-
en of reproductive age in less developed nations. Over
90% of maternal mortality is in developing countries
and the main causes of mortality are bleeding, chronic
anemia, hypertensive disorders, infections, obstructed
labor, and unsafe abortions. The most common causes
of perinatal deaths are early childbearing, poor mater-
nal health, and lack of appropriate and quality health
services.
Interventions to reduce the burden of maternal and peri-
natal mortality need to focus on maternal education,
access to health services (with a focus on prenatal and

labor and delivery services), nutrition during and after
the pregnancy, as well as opportunities to improve her
socio-economic status (Moss et al. 2002).

Cross-References

� Early Neonatal Mortality
� Extremely Low Birth Weight Infants
� Fetal Mortality
� Intrauterine Growth Retardation (IUGR)
� Late Neonatal Mortality
� Low Birth Weight
� Perinatal Mortality
� Perinatal Period
� Pre-eclampsia
� Preterm Delivery (PTD)
� Prolonged or Preterm Rupture of Membranes

(PROM)
� Very Low Birth Weight Infants
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Definition

Perinatal mortality is the sum of fetal and neonatal mor-
tality.

Perinatal Period

Definition

The perinatal period is the period between 5 months
gestation to about 4 weeks after birth.

Periodical Health Examination

Synonyms

Periodic medical examination; Periodical medical
examination

Definition

Periodical health examinations are carried out as a type
of follow-up health examination at regular intervals.
The periodicity of these examinations should depend
on the type and the level of the health risk assessed, and
the probability of adverse health effects occurring. Peri-
odical health examinations are usually carried out on
employees that are at risk of exposure to a known health
hazard. They are required by legislation for employees
placed in high-risk workplaces. There are two types of
periodical health examinations, general health exami-
nations and specific health examinations. The general
health examinations are routine comprehensive medical
evaluations aimed at the ascertaining the health status of
employees. The specific periodical health examinations
are aimed at detecting the effects of any specific expo-
sure to a known health hazard, or to detecting function-
al impairments which may affect ability to meet work
demands.
Between different countries there are considerable dif-
ferences in the organization and contents of this kind of
workers’ health examination.

Periodontal Diseases

Synonyms

Periodontal inflammation

Definition

Periodontal diseases cover a group of inflammatory dis-
eases that arise in the gum sulcus, the crevice between
the gum and the tooth, as a response to dental plaque.
Even in healthy mouths, the gum sulcus is teeming
with bacteria, but they tend to be harmless varieties. If
dental plaque remains in the sulcus, the population of
the microorganisms changes. These bacteria and their
waste products attack the crevicular epithelial cells. In
order to eliminate the detrimental bacteria and their tox-
ins the body activates his immune response to infection.
This reaction passes through different stages. Due to
these reactions periodontal diseases are generally divid-
ed into two groups: � gingivitis and � periodontitis.

Periodontal Inflammation

� Periodontal Diseases

Periodontal Ligament

Definition

Teeth are not embedded in bone directly but suspended
in the socket on elastic fibers which attach the tooth by
bridging the space between the � root cement and the
surrounding alveolar bone. This specialized connective
tissue is called periodontal ligament.

Periodontal Pocket

Definition

In healthy conditions, there is a crevice between the
gum and the tooth (gum sulcus) of about 2 mm in size.
In the case of periodontitis, the alveolar bone housing
the � roots of a tooth is being resorbed and the peri-
odontal ligament is destroyed. This loss of attachment
clinically manifests as recession of the gum and deep-
ening of the gum sulcus into the periodontal ligament to
the original level of the resorbed alveolar crest, causing
a periodontal pocket.

Periodontal Pocketing

� Periodontal Pocket
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Periodontitis

Definition

Periodontitis is a disease involving inflammation and
infection of the ligaments and bones that support the
tooth. In most cases, the course of the disease is chronic.
Periodontitis is the primary cause of tooth loss in adults.

Periodontium

Definition

The tissues that surround and support the tooth, includ-
ing the gum, the root cement, the periodontal ligament,
and the supporting � alveolar bone.

Peripheral Nervous System

Definition

The peripheral nervous system (PNS) is the part of the
nervous system that is outside the brain and spinal cord.
The nerves in the PNS connect the � central nervous
system (CNS) to the sensory organs, other organs of the
body, muscles, blood vessels, and glands. In contrast to
the CNS, the PNS is not protected by bone. The PNS
comprises the 12 cranial nerves, the spinal nerves and
roots, and the automatic nerves for the automatic body
functions of the body (e. g. heart muscle).

Permanent Carriers of Pathogens

� Permanent Shedders

Permanent Dentition

� Permanent Teeth

Permanent Shedders

Synonyms

Permanent carriers of pathogens; Chronic carriers of
pathogens

Definition

In infections with fecal-orally transmitted pathogens,
the germs are shed through the stool of the infected
individual. In a small percentage of people the shed-
ding of germs persists over a longer period of time,
sometimes over months or even years. These people
are called permanent shedders or chronic carriers. In
general, they are asymptomatic, but they are a source
of infection for other individuals. In industrial nations
permanent shedders are supervised and controlled by
responsible authorities and institutions. Chronic carri-
ers have to be informed about the required hygien-
ic rules. There may be restrictions concerning differ-
ent professions: permanent shedders are not allowed to
work with open food, in different sectors of the health
service or in public institutions, like homes or children’s
nurseries.

Cross-References

� Food-Safety and Fecal-Orally Transmitted Infectious
Diseases

Permanent Teeth

Synonyms

Permanent dentition

Definition

The permanent teeth replace the baby tooth (milk
tooth). Usually adults have 32 permanent teeth: 8
incisor teeth, 4 canine teeth 8 � premolar, and 12
� molars.

Persistent Anxiety Depression

� Dysthymia

Persistent Somatoform Pain Disorder

Definition

Persons with persistent somatoform pain disorders suf-
fer from a persistent, severe, and distressing pain, which
cannot be explained fully by a physiological process
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or a physical disorder, and which occurs in associa-
tion with emotional conflict or psychosocial problems
that are sufficient to allow the conclusion that they
are the main causative influences. The result is usually
a marked increase in support and attention, either per-
sonal or medical.

Personal Care Home

� Assisted Living Facilities

Personal Factors

Synonyms

Individual factors

Definition

The particular background of an individual’s life and
living.

Personal Health Factors

� Individual Health Factors

Personal Hearing Protection

Definition

A personal hearing protector is a device, or pair of
devices, designed to be worn over, or inserted into, the
ears of a person to protect hearing. It should be used
if the � noise level at a workplace exceeds 85 dB(A).
There are three types of hearing protectors: earplugs,
earmuffs, and helmets. Earplugs are inserted to block
the ear canal. They may be premolded (preformed)
or moldable (foam earplugs). Earplugs are sold as
disposable products or reusable plugs. Earmuffs con-
sist of sound-attenuating material as soft ear cushions
that fit around the ear, and hard outer cups. They are
held together by a headband. Helmets are worn in the
noisiest conditions (by pilots and astronauts, and for
weapons testing) and also provide mechanical protec-
tion for the head. In order to get full benefit, hearing
protectors must be worn all the time during noisy work.

Personal Identity

� Identity

Person-to-Person Transmission Outbreak

Synonyms

Propagated outbreak

Definition

This type of outbreak does not have a common source
and arises from the introduction of an infection into
a susceptible population with subsequent transmission
from person to person and a progressive increase in
incidence.

Persons Providing Medical Treatment
and Care

� Health Care Professionals

Perspective

Definition

The perspective of a health economic analysis defines
the point of view of the analysis. The perspective affects
the costing process but also the outcome measurement.
The most common and most important perspectives are
the � societal perspective and the � payer’s perspec-
tive. Further perspectives are the health care system
perspective, provider’s perspective (e. g. a hospital) and
patient’s perspective.

Perspective Taking

� Role Taking

Pertussis

� Whooping Cough
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Pertussis Vaccination

Synonyms

Pertussis immunization; Whooping cough vaccination;
Whooping cough immunization

Definition

A � vaccine against pertussis has been available since
1954. In 1960, its combination with the vaccines against
diphtheria and tetanus (DPT) was introduced. Up until
the 1990s, whole germ vaccines were common. These
were then replaced by better tolerated vaccines, which
only contain certain pathogen antigens, acellular vac-
cines. Pertussis immunization is generally implemented
as part of the 6-fold vaccination, starting from the third
month of age, with 3 inoculations at intervals of at least
4 weeks, followed by a further vaccination after 4–12
months. Only after the third injection, and not before
the age of 7 months, a relatively good protective effect
is achieved. The protective rate is 80–95%. Due to its
decreasing effectiveness, a fifth vaccination at the age
of 9–17 years is recommended. Contraindications for
the pertussis vaccine are, apart from acute illness with
fever and a known severe allergic reaction to compo-
nents of the vaccine, the appearance of a central ner-
vous system’s disease of unknown origin within 7 days
of the vaccination.

Pharmaceutical Industry

� Health Care Profession

Pharmaceutical Products

� Drugs

Pharmacodynamics

Definition

Pharmacodynamics describes what a pharmacological
drug does to the body.

Pharmacoeconomics

Definition

Under the scientific discipline pharmacoeconomics,
assessment of the value of pharmaceutical products
and health care programs involving pharmaceuticals
is carried out. Clinical, economic, and ethical issues
are addressed. The most important methodological
approach of pharmacoeconomic analysis is � health
economic evaluation. The field of pharmacoeconomics
is interdisciplinary and covers health technology assess-
ment, health economics, outcomes research, risk analy-
sis, clinical research, epidemiology, decision sciences,
and others.

Pharmacoepidemiology

TATJANA PEKMEZOVIĆ

Institute of Epidemiology, School of Medicine,
University of Belgrade, Belgrade, Serbia
pekmezovic@sezampro.yu

Definition

Pharmacoepidemiology can be defined as the study of
the utilization and effects of drugs in large numbers
of people, such as a country’s population. “To accom-
plish this study, Pharmacoepidemiology borrows from
both Pharmacology and Epidemiology. Thus, Pharma-
coepidemiology can be called a bridge science spanning
both Pharmacology and Epidemiology” (Strom 2000).
In general, pharmacoepidemiology (often called drug
epidemiology) can be considered as the application of
epidemiological methods to pharmacological issues.

Basic Characteristics

Although pharmacoepidemiology is one of the
youngest epidemiological disciplines, only 20–30 years
old, it has shown progressive improvements in method-
ology and the development of new approaches to the
investigation of drug safety and effectiveness.
“Doing the studies needed to provide an estimate of
the probability of beneficial effects in populations, or
the probability of adverse effects in populations and
other parameters relating to drug use, epidemiolog-
ical methodology is essential” (Strom 2000). Some-
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times, pharmacoepidemiology focuses primarily on
techniques for conducting � drug safety studies. These
techniques can also be applied to pharmacoeconomic
and outcome research studies.

Methodological Aspects of
Pharmacoepidemiological Studies

Similar to other areas of epidemiology, in pharmacoepi-
demiology, both clear case and exposure definitions are
critical for the success of a study. However, in phar-
macoepidemiology, providing these clear definitions is
more complex than in classic epidemiology, due to the
following reasons: a) drug exposures are constantly
varying and are thus difficult to define precisely; b) out-
comes are often associated in some way to the exposure,
creating biases and confounding the results and requir-
ing essential adjustments to the study design to be fully
understood (Garbe and Suissa 2005).
It is well known that new drugs must be investigat-
ed through preclinical animal studies followed by three
phases (phase I, II, and III) of clinical trials in humans.
But, because of flaws in design, crucial answers to
questions of drug safety cannot be provided even by
the most valid and complex phase III studies. Keep-
ing in mind these facts, different types of epidemiolog-
ical studies should be involved in the � postmarketing
investigation of drugs. The case-control design (� case–
control studies) is the method of choice for the investi-
gation of rare drug risks, while � cohort studies are used
to assess the risk of more frequent events or if several
outcomes need to be followed simultaneously.

Confounding by Indication

Special attention in pharmacoepidemiological studies
has been paid to the control of � confounding factors,
especially � confounding by indication. This occurs
when the drug investigated is selectively used or not
used by those who developed the outcome of inter-
est. Although confounding by indication is often dif-
ficult to control, there are several methods for avoiding
this type of bias. One option is to restrict the study to
a group of patients homogeneous with respect to dis-
ease severity. Another option is to compare two medi-
cations prescribed for the same indications, with evalu-
ation of their relative and absolute effectiveness (Roth-
man and Greenland 1998).

Potential confounding variables are: changes in drug
use from one part of the world to another, variations
between men and women, differences in age, varia-
tions in length of time of treatment. Therefore, age,
sex, geography and calendar time, must be controlled
in drug-epidemiological studies.

Data Sources

Several sources of data can be used to identify both
harmful and beneficial effects of drugs as well as pro-
vide information for pharmacoepidemiological studies.
They are spontaneous reporting systems, multipurpose
cohorts, administrative databases, large health databas-
es (record linkage studies), physician-based databases,
etc. All of these sources of data have some advantages
as well as certain limitations. Intensive development of
powerful computer technologies (e. g. neural networks)
facilitates using large databases in pharmacoepidemio-
logical research.
Spontaneous reporting systems were developed in the
early 1960s in many Western countries especially after
the “thalidomide disaster”, with the aim of providing
a systematic collection of information about adverse
drug reactions. These systems are based on the spon-
taneous reporting of suspected adverse drug reactions
by physicians, dentists, pharmacists, and other health
professionals. Trained reviewers then analyze every
report to estimated the likelihood that the drug intake
is causally linked to the adverse reactions (Wiholm et
al. 1994).
Multipurpose cohorts are usually used to investigate
two or more different research hypotheses at the same
time. Today, these cohorts (for example, US Nurs-
es’ Health Studies I and II) have been extensively
used to investigate a specific pharmacoepidemiologi-
cal research question, such as, for example, the associa-
tion between nonsteroidal anti-inflammatory drugs and
Parkinson’s disease (Chen et al. 2003).
Administrative databases (for example, Health Data-
bases in Saskatchewan in Canada) “consist of patient-
level information from two or more separate files which
can be linked via a unique patient identifier contained in
each file” (Garbe and Suissa 2005).

Drug Utilization Studies

� Drug utilization studies are also an important tool in
pharmacoepidemiology.They are conducted to improve
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rational drug use and to provide data for � cost-bene-
fit analyses. Both qualitative and quantitative approach-
es are used in these studies. In qualitative studies, the
appropriateness of drug prescribing is estimated, while
quantitative ones are undertaken for various purposes,
such as, providing information about the quantities of
drugs consumed in a specific period of time and/or in
a specific geographical area. Additionally, these studies
can be used to determine trends in drug use according
to the demographic characteristics of populations, etc.
(Garbe and Suissa 2005).

Cross-References

� Case Control Studies
� Cohort Studies
� Confounding by Indication
� Confounding and Interaction
� Cost-Benefit Analysis
� Drug Safety Studies
� Drug Utilization Studies
� Postmarketing Investigation of Drugs
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Pharmacogenetics

Definition

Pharmacogenetics is the study of the inter-individual
differences in responses to drug treatment result-
ing from � polymorphisms or � mutations in DNA
(� deoxyribonucleic acid) sequence. In these studies
the differences among individuals with regard to the
clinical responses to individual drugs are determined.
� Pharmacogenomics expands upon this definition to

include the study of the genome and its products, both
RNA and proteins.

Pharmacogenomics

MARJORIE ROMKES
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Definition

Pharmacogenetics is the study of the inter-individu-
al differences in responses to drug treatment resulting
from polymorphisms or mutations in DNA sequence.
In these studies the differences among individuals with
regard to the clinical responses to individual drugs are
determined. Pharmacogenomics expands upon this def-
inition to include the study of the genome and its prod-
ucts, both RNA and proteins.

Basic Characteristics

With the recent advances in the human genome
sequencing project, one of the initial applications is
the emerging field of pharmacogenomics. Pharmacoge-
nomics encompasses both the prediction of disease sus-
ceptibility and drug response. Given the fact that the
underlying mission of public health is to prevent dis-
ease and improve health, tools which can be used as
biomarkers of disease susceptibility and outcome are
critical. Currently, the majority of pharmacogenomics
based assays are focused on identifying individualized
drug therapy strategies for treatment of disease, but
as current translational research efforts continue, phar-
macogenomic endpoints have the potential to provide
a vast array of tailored intervention targets to prevent
disease.
The human genome is made up of approximately three
billion nucleotides that code for all the macromolecules
necessary for human life. The most common human
genetic variations are � single nucleotide polymor-
phisms (SNPs), which are defined as DNA sequence
variations that occur when a single nucleotide (A, T,
C or G) in the genome sequence is changed (Coop-
er et al. 1985). It is estimated that only one in every
thousand bases is different, or that the DNA code is
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approximately 99% identical between human subjects.
The SNPs may occur in coding and noncoding regions,
and may or may not result in altered gene expression
or gene products. Even SNPs that do not themselves
change protein expression and cause disease may be
close on the chromosome, i. e. in � linkage disequilibri-
um (LD) to deleterious mutations. Recently, it has been
recognized that the genome is organized into largely
invariant DNA fragments at the population level charac-
terized by rare recombination events intermingled with
“hotspots” of recombination and designated as “hap-
lotype blocks”. These haplotype blocks can be deter-
mined by creating a dense map of SNPs across the gene
of interest and analyzing population level LD. A few
SNPs can then be selected which designate (“tag”) each
haplotype block and these htSNPs can be screened to
comprehensively assess disease associations across the
entire gene. Applying this approach to multiple genes
in pathways critical to disease development and assess-
ing combinations of genes is likely to increase the pow-
er to discover genetic associations with specific disease
risk. Haplotype-based association studies are powerful
procedures for detecting genetic influences on complex
diseases (Daly et al. 2001; Gabriel et al. 2002; Stram
2004). Such markers help unearth the mutations and
accelerate efforts to find therapeutic drugs.

Applications

Using cancer as an example of the disease model, phar-
macogenomic based tests can be used in three important
ways as markers to predict drug response and efficacy,
to screen for markers of disease susceptibility and as
markers of disease prognosis and outcome. The initial
emphasis in identifying cancer susceptibility biomark-
ers focused on association studies evaluating both phase
I and II metabolic enzymes, particularly among tobacco
smokers. More recently, the panel of candidate markers
has extended to screening for genetic polymorphisms in
DNA repair enzyme pathways, immune response genes
and a variety of growth factor signal transduction path-
ways. Although multiple risk factors have been char-
acterized in several large scale genetic epidemiologi-
cal studies, further studies are ongoing and required
prior to translation to routine clinical screening tests.
The discovery of common low-penetrant genes that are
associated with cancer risk, either directly or through
interaction with environmental exposures, particular-

ly smoking, would be of great importance, and would
open new avenues of prevention. Studying the rela-
tionship between a gene and disease has evolved into
haplotype-based approaches to provide greater infor-
mation about genes and pathways and to evaluate how
variation relates to cancer risk (Wu et al. 2004; Spitz et
al. 2005; Buch et al. 2005).
Not only are these pathways relevant in determining
risk of cancer or other diseases, they may also represent
markers of disease prognosis and outcome. A grow-
ing number of studies are evaluating these potential
associations. For example, it is well known that the
nucleotide excision repair (NER) pathway is important
in the repair of chemical carcinogen, induced genotox-
ic damage including that induced by tobacco carcino-
gens. There are several ongoing studies evaluating the
association of NER gene polymorphisms and haplo-
types with tumor recurrence and overall survival and
initial data has shown poorer survival among individu-
als carrying NER gene polymorphisms associated with
reduced DNA repair capacity (Wu et al. 2004; Spitz et
al. 2005; Buch et al. 2005).
In addition to these studies of pharmacogenomic end-
point and disease risk and prognosis, the possibili-
ty of using these markers in the search for improved
chemotherapeutic efficacy is growing. Many cancer
chemotherapeutic agents, including cis-platinum, cause
interstrand breaks and consequently cytotoxicity. Sev-
eral recent studies have shown that reduced NER
DNA repair capacity may be associated with enhanced
response and survival with platinum-based chemothera-
py. Despite the frequency of resistance, the use of plat-
inum based therapies will remain the current practice
for chemotherapeutic regimens for some time to come,
until novel agents that target specific therapeutic targets
are available. In the meantime, however, it would be
highly beneficial to develop strategies to identify sub-
jects most and least likely to benefit from platinum
based agents to reduce the frequency of adverse side
effects and improve outcomes (Wu et al. 2004; Rosell
et al. 2003; Gurubhagavatula et al. 2004).
Several of the first US Food and Drug Administra-
tion (FDA) approved pharmacogenomic tests are in fact
tests that are relevant for cancer treatment. In August
2005, the FDA approved a test marketed by Third
Wave, the Invader UGT1A1 Molecular Assay, to screen
for polymorphisms in the UDP-glucuronosyltransferase
enzyme, which is involved in the metabolism of a num-
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ber of drugs, including irinotecan, a drug used in col-
orectal cancer treatment. UGT1A1 genetic variations
can modulate a patient’s ability to metabolize irinote-
can, which may lead to increased blood levels of the
drug and a higher risk of adverse side effects. For
patients with specific UGT1A1 genetic polymorphisms,
a dose of irinotecan that is safe for another person might
be too high for these patients, raising the risk of certain
side effects. The Invader assay joins a growing list of
genetic tests used by clinicians to personalize treatment
decisions, including the Roche AmpliChip, used to
individualize dosage of antidepressants, antipsychotics,
beta-blockers, and some chemotherapy drugs (Food and
Drug Administration 2005).
The FDA has also approved the product label for 6-
mercaptopurine (Purinenthol and Imuran) to include
information about the pharmacogenetics of thiopurine
methyltransferase (TPMT)(Food and Drug Administra-
tion 2005). Patients with low or absent TPMT activity
are at an increased risk of developing severe, life-threat-
ening myelotoxicity if receiving conventional doses of
6-MP (Huang et al. 2006). As noted above, there is
a growing awareness that it is not only important to
consider pharmacogenomic tests, such as TPMT, in
the context of optimal treatment in the short-term and
avoidance of adverse events, but also to consider the
overall risk/benefit of such testing in the context of
overall drug efficacy and disease outcome. Relling et
al. have studied this question for TPMT and found that
individualization of 6-mercaptopurine dose based on
TPMT genotype could be used to avoid toxicity without
compromising efficacy (Rocha et al. 2005). This may
not be true for all pharmacogenomic tests however.
As additional pharmacogenomic endpoints are charac-
terized and validated as markers of disease susceptibil-
ity and outcome and particularly as markers of drug
response, it is important to also consider the impli-
cations of such genetic testing in the context of pub-
lic health. While many of the recent technological
advances make it more economical and simple to per-
form these tests for a given individual, there are many
potential barriers to the implementation of these tests.
These barriers include possible privacy or discrimina-
tion issues not only with reference to insurance and
employment questions, but also in terms of general
societal acceptance. It is also important to consider who
will pay the associated test costs and the availability of
the tests for ethnically and geographically diverse pop-

ulations. A third significant barrier is possible negative
psychosocial consequences. Currently there are sever-
al commercial laboratories in the US which have made
several genetic tests available to the general public.
However, the results of these tests are provided direct-
ly to the patient in the absence of clinical and genetic
counseling. This may lead to significant confusion and
misuse of the genetic results. For example, one test cur-
rently available is for CYP2D6, an enzyme involved in
the metabolism of up to 20% of commonly prescribed
medications including antidepressant/psychotics, anti-
arrhythmics, and beta-blockers. However, some of these
drugs are active as prodrugs, for others, the metabolites
are the active agent, so the fact that an individual is
a CYP2D6 poor metabolizer means that they may be
at increased risk of adverse events for some CYP2D6
drugs, but not all CYP2D6 drugs. Further, over 70
allelic variants in the human CYP2D6 gene have been
identified, many of which are associated with either
decreased or enhanced metabolic activity. Unless the
genetic test screens for all of these variants, even though
some variants may be very rare, there is the poten-
tial for misclassification. For the average patient, these
implications may not be understood when the results
are provided without professional counseling. Both the
Human Genome and HapMap projects have identified
these and other ethical, legal and social issues, but clear-
ly society as a whole will need to consider these issues
as the science of genetics and its applications contin-
ues to rapidly move forward. Increased education of
both the clinical professionals and the lay public are
required before the promise of pharmacogenomics as
a tool for improved public health and individualized
medicine can be achieved.

Cross-References

� Linkage Disequilibrium
� Single Nucleotide Polymorphism (SNP)
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Pharmacokinetics

Definition

Pharmacokinetics describes what the body does to
a pharmacological drug.

Phenotype

Definition

Phenotype describes the (clinical) consequences of
a certain � genotype (� mutation) or, in general, the
observable characteristics of an individual as a whole.
Depending on the pathophysiological level, the phe-
notype can be described as biochemical changes (e. g.
altered protein level) or on a morphological level
(appearance).

Philosophy

Synonyms

Love of Wisdom

Definition

In philosophy, there is an attempt to analyze ones own
thoughts on a rational self-examination basis. A moral
contemplation with a tendency to determine the reason
behind the world’s existence and also that of mankind.
The science of philosophy was defined as “something
you can not talk about” without first becoming involved
in its work.

Phobic Anxiety Disorder of Childhood

Definition

Fears in childhood that show a marked developmental
phase specificity and arise (to some extent) in a majority
of children, but that are abnormal in degree.

Phoniatrics

� Speech Therapy

Phtisis

� Morbus Koch (Koch’s Disease)
� Tuberculosis and Other Mycobacterioses

Physical Activity

CHRISTINE GRAF, DIRK STEINBACH
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Synonyms

Fitness; Sport; Exercise
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Definitions

Physical activity covers all muscular activities that
go hand in hand with a verifiable increase in ener-
gy expenditure. It includes the wide-ranging possibili-
ties of enhancing energy consumption. In literature,
the following terms are generally used to describe
it: � exercise, non-exercise-activity thermogenesis
(NEATs), sports and exercise. The boundaries are seam-
less, the definitions are not clear.
Physical activity is a broad term that encompasses all
forms of muscle movements. These movements can
range from sports and exercise to lifestyle activities. It
is frequently referred to as movement involving a min-
imal increase in energy expenditure. In another defini-
tion, however, physical activity means repetitive, struc-
tured movement aimed at enhancing a person’s fitness.
Sports and exercise can be distinguished as sub-
categories of leisure-time physical activity in which
planned, structured and repetitive bodily movements
are performed to improve or maintain one or more com-
ponents of � physical fitness (Hardman and Stensel
2003). Exercise may be classified in one of two cat-
egories, anaerobic and aerobic, depending on where
energy is derived from depending on intensity and dura-
tion. There is a distinct difference between the two, and
specific training techniques are needed to enhance both.
As such, physical fitness can be construed as a sub-
category of a person’s global fitness which is deter-
mined by exertion and effort processes involved in cer-
tain sporting activities. Fitness is also determined by
mental, emotional and psychosocial factors.
� Non-exercise activity thermogenesis (NEAT) de-
scribes the energy consumption of all physical activities
other than volitional sporting-like exercise. It includes
all the activities that render us vibrant as working, pos-
ture, etc.

Basic Characteristics

Recommendations

Regular moderate training will provide optimal health
benefits. In addition, it has become apparent that there is
a positive dose-response relationship between frequen-
cy and intensity, in other words the more exercises, the
more benefit. An increase in physical fitness reduces
the risk of cardiovascular disease and mortality. To this
end, more than 700 kcal (� Kcal – kilocalories) per
day should be burnt off through exercise. The guide-

line for adults is to participate in physical activity for
30 minutes each day, children should spend 60 min-
utes each day engaging in physical activity, either en
bloc or in “single 10-minute doses”. The focus here is
on endurance training. It can be controlled through the
� heart rate, among other things, and should be carried
out at around 50 to 70% of the maximum heart rate or
40 to 60% of maximum oxygen intake capacity. Per-
ception of exertion can also be used to control intensity
with the help of the BORG scale (� BORG scale / RPE
scores). In this case, training should be carried out in
such a way that the intensity is perceived as low to mod-
erately hard (Borg scale 11–13). In addition, moderate
strength training should be carried out at least two days
per week. The resistance level should be set so that the
respective exercise can be repeated 10 to 12 times.

Epidemiology

In Germany, around one third of men (37.3%) and
women (38.4%) do not engage in any kind of physical
activity, 20.9% of men and 28.4% of women engage in
some kind of sporting activity for more than 2 hours per
week. As such, there is an inverse correlation between
a person’s age and their socio-economic status. Simi-
lar data is also found in Europe where around 40% of
people are physically inactive (HEPA), with the defini-
tion of physical inactivity apply to those who spend less
than 3.5 hours per week engaging in physical activity.
Eurobarometer came up with similar results. The World
Health Organization assumes that approximately 60%
of the global population do not participate in the rec-
ommended 30 minutes of physical activity each day.

Benefits

The benefits of physical activity have meanwhile been
proven through a large number of studies. Some of
the health benefits include improved � carbohydrate
metabolism and � lipometabolism, reduction in weight
and blood pressure, positive influence on the blood
coagulation. The key benefit in terms of prevention is
that a person who exercises lowers the risk of develop-
ing cardiovascular disease by approximately 30%, and
lowers the risk of suffering a stroke by 40%. They can
also lower their risk of cardiovascular disease (e. g. arte-
rial hypertension, diabetes mellitus, obesity, etc.). Per-
sons who engage in physical activity are 30 to 40%
less likely to develop cancer, particularly colon and



1106 Physical Development

breast cancer and are 20% less likely to suffer fractures
caused by osteoporosis. Regular physical activity also
has a positive impact in relation to the aforementioned
diseases in terms of secondary and tertiary prevention.

Methods of Analysis and Parameters

It is difficult to record the methods used to measure
physical activity which is always prone to errors. As
a rule, people are asked about their participation in
physical activity in writing and verbally (type of sport,
frequency and intensity of physical activity). However,
this method is always dependent on the interviewer’s
subjective rating; observations and video monitoring
are more objective, but they depend to an even greater
extent on the situation being observed. This explains
why measuring methods that record the fitness parame-
ters are more objective, such as those used, for instance,
within the framework of ergonomics (bike, treadmill,
relating to specific types of sport). They included the
maximum oxygen intake (peakVO2) once the maxi-
mum level of exertion has been reached (VO2max is
the maximum value that can be reached, even if the lev-
el of exertion is increased once a plateau is reached) as
well as the maximum wattage. These values are always
measured against a person’s weight. Additional rating
variables are the maximum running speed (usually in
m/sec) as well as the so-called � metabolic equivalents
(METS). Metabolic equivalents are the factor by which
the oxygen intake at rest is increased by certain physical
activity. METS can also be converted into kilocalories
(factor 1.2). Exertion of less than 3 METS (or 4 kilo-
calories = 15 kilojoules consumption per minute) is
considered to be low, between 3 and 6 METS (4 and
7 kilocalories or 15 to 29 kilojoules) as moderate phys-
ical activity and over 6 METS (7 kilocalories; 29 kilo-
joules) as � vigorous physical activity. � pedome-
ters and � accelometers are frequently used to deter-
mine calorie consumption and/or METS. The so-called
BORG scale represents one possibility of quantifying
a persons’ rate of perceived exertion. The so-called rate
of perceived exertion or RPE scores begins with very,
very light = 7 and ends at 19 = very, very hard. The
intensity perceived by the subject at a certain level of
exertion is indicated as an average as the heart rate
divided by 10. Anyone who perceives the activity to be
“easy” or 11 has an average heart rate of 110.

An average exertion of between 3 and 6 METS corre-
sponds more or less to an ergonomic exertion of 75 to
100 watts. Intensive physical activity refers to a rate of
perceived exertion of 15 or more, a metabolic equiva-
lent of more than 6 MET or a thermogenesis of more
than 29 KJ/min and 7 kcal/min. If the person engages
in this level of physical activity on a regular basis, this
is equivalent to five days of moderate or mild activity or
several days of intensive exertion.

Cross-References

� Epidemiology
� Public Health
� WHO
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Definition

Specification of consequences of disasters in the physi-
cal, environmental, and social domains.

Basic Characteristics

The consequences of a disaster (� hazards, natural;
� hazards, technological) fall into categories of phys-
ical, environmental, and socio-economic damage.
After a major disaster, such as an earthquake, many
buildings are damaged (e. g. totally ruined or deprived
of windows, roofs, and walls) or rendered unsafe,
hence uninhabitable. Settlements and towns may turn
into a sea of rubble, large dumping sites with disor-
dered remnants of infrastructure and human belong-
ings, and human bodies (or parts thereof). Utilities
are typically discontinued. There may be no electric-
ity, gas, telephone, or safe water, and food supplies
can be spoiled. There is often severe damage to infras-
tructure, including public buildings, health care build-
ings, clinics and hospitals, schools, and post offices,
etc. Transport infrastructure may also be damaged, dis-
abled, or destroyed: roads, railways (and railway sta-
tions), bridges, airports, and vehicles – cars, trains, and
planes. Levees and irrigation channels may be dam-
aged, affecting large croplands, and agriculture and hor-
ticulture farms themselves. There can be vast damage
to industrial installations, commercial buildings, and to
personal property.
The environment can be contaminated by floating
chemicals, e. g. fuel oil, animal carcasses, and other tox-
ic debris. Water pollution may accompany both floods
(flush of agricultural chemicals to rivers and lakes,
causing fish kill) and droughts (little water available for
dilution under low water stage and discharge situation).
Socio-economic impacts can be represented by sever-
al indices. The principal two classes of indices are the
number of fatalities and the aggregate economic dam-
age.
Consequences of disasters can be divided into direct
ones (caused directly by disasters) and indirect ones,
which may occur over a longer period of time (e. g.
health effects emerging years after a nuclear accident).

Detection of changes in the time series of health-relat-
ed indices and attribution of the changes (e. g. to a dis-
astrous event) are very difficult. Even identification of
“disaster-related deaths” (additional or excess deaths)
in a region devastated by a disaster causes considerable
methodological problems.
Disasters kill and wound people and ruin their liveli-
hoods and life perspectives. There is a lot of disaster-
related suffering (e. g. due to loss of loved ones, disas-
ter-related starvation, being wounded), morbidity (e. g.
infectious diseases), hardship, stress, and feelings of
helplessness and humiliation. The accustomed sense of
security disappears. Some people’s only remaining pos-
sessions are the clothes on their backs. Survivors leave
their communities for the relative safety of displace-
ment camps.
Since disasters ruin the domiciles of many of those
evacuated, the problem of homelessness arises. Disas-
ters paralyze social systems. Many businesses are dam-
aged to different extents, and all are closed in the imme-
diate aftermath. There is a temporary loss of many jobs,
some of which may disappear permanently. Yet, recon-
struction creates an emerging opportunity for employ-
ment, economic growth, and better disaster prepared-
ness.
In the disaster aftermath (� Disaster aftermath), a new
image of the community emerges from the disaster.
Municipalities that functioned very well in normal con-
ditions may fail completely after disasters strike. Urban
areas in the developed world may temporarily lose their
modern infrastructure and may be downgraded below
the level of rural Third World communities.
Typical conveniences such as immediate repair of
a damaged power line, mail delivery, or a functioning
public phone or automatic teller machine become dif-
ficult to access. House repair services cannot meet the
demand; hence, some residents may endure life without
a roof or a cooked meal for months.
In some cases, disasters may lead to mobilization of
dangerous chemicals from storage or remobilization
of chemicals already present in the environment, e. g.
pesticides. Hazards may be greater when industrial or
agricultural land adjoining residential land is affect-
ed. Increases in population density and accelerating
industrial development in areas subject to natural disas-
ters increase the probability of future disasters and the
potential for mass human exposure to hazardous mate-
rials released during disasters.
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Physical Fitness

Definition

Sub-category of a person’s global fitness which is deter-
mined by exertion and effort processes involved in cer-
tain sporting activities. Fitness is also determined by
mental, emotional and psychosocial factors.

Physical Maturation

Synonyms

Physical development

Definition

Physiological changes, such as increase in height and
weight, pubertal and sexual maturation, changes in
body composition (the quantity and distribution of fat
and muscle), and changes in circulatory and respiratory
systems (which lead to increased strength and tolerance
for exercise), occur between 9 and 16 years of age. The
growth spurt occurs about 2 years earlier in girls com-
pared with boys.

Physical or Mental Impairment

� Disability

Physical and Social/Cultural
Environments

� Setting

Physical Therapy

Definition

Physical therapy is a branch of rehabilitative care that
uses specially designed exercises and equipment to
help patients develop, restore, and preserve their phys-
ical function. Physical therapy is characterized by the
examination, treatment, and instruction of the patient
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to detect, evaluate, prevent, correct, mitigate, and min-
imize physical disability, movement dysfunction, bodi-
ly dysfunction, and pain from injury, disease, and other
physical or mental conditions. Physical therapists usu-
ally work with patients from all ages, including infants
born with musculoskeletal birth defects, adults suffer-
ing from the after-effects of injury, and elderly post-
stroke patients.

Physiological Functions

Definition

Body functions and systems (including psychological
functions).

Cross-References

� Body Function

Phytoremediation

Definition

Phytoremediation describes the treatment of pollut-
ed soils or other environmental problems through the
use of plants able to contain, degrade, or eliminate
metals, pesticides, solvents, explosives, and crude oil
and its derivatives. Phytoremediation comprises effi-
cient, inexpensive, and non-environmentally disrup-
tive processes like phytoextraction—uptake and con-
centration of substances into the plant biomass; phy-
tostabilization—reduction of the mobility of substances
in the soil; phytotransformation—(phytostabilization,
phytodegradation) chemical modification of sub-
stances; phytostimulation—enhancement of soil micro-
bial activity for degradation (rhizosphere degradation);
and phytovolatilization—release of less polluting sub-
stances into the air. Phytoextraction (or phytoaccumu-
lation) uses plants to remove contaminants from soils or
sediments and turn them into harvestable plant biomass.
The plants also absorb contaminants and store them in
the root biomass, so the growth/harvest cycle must usu-
ally be repeated through several crops to achieve a sig-
nificant cleanup. Examples of phytoextraction from
soils are cleanup of arsenic and uranium using sunflow-
ers, cadmium and zinc using Alpine Pennycress, and
lead using Indian Mustard, Ragweed or Poplar trees.

Evidence shows that the metals in hyper-accumulating
plants give them protection from various bacteria, fun-
gi, and/or insects. In the case of organic pollutants, such
as pesticides, explosives, solvents, industrial chemicals,
and other xenobiotic substances, certain plants, such as
Cannas, render these substances less toxic. The limita-
tions of phytoremediation include applicability only on
the surface and depth occupied by the roots, the long-
term commitment required due to slow growth, and pos-
sible bioaccumulation of contaminants, which then pass
into the food chain.

Phytotherapy

� Herbalism

Pian

� YAWS

Pica in Adults

� Eating Disorders
� Psychogenic Loss of Appetite

Piggy-Back Analysis

Definition

A piggy-back trial is an economic analysis, in most cas-
es an economic evaluation study, which is embedded in
a clinical trial. Additional economic cost and outcome
data are collected and analyzed, but the trial itself is
designed according to clinical issues.

Pigmy Peoples
(Central and Western Africa)

� Indigenous Health – Africa

Ping Pong Disease

� Ping-Pong Infection
� Trichomoniasis
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Ping-Pong Effect

Synonyms

Re-infection

Definition

The phenomenon in which sexual partners re-infect
each other with the same sexually transmitted disease
(STD). First, an individual who has the STD infects his
or her partner. The partner may then re-infect the indi-
vidual, after the individual has been cured from that par-
ticular STD. Individuals and their partners may or may
not be aware that they have an STD, since symptoms
are not always present. To prevent the ping-pong effect,
both partners should be treated for STDs simultaneous-
ly.

Ping-Pong Infection

Synonyms

Ping Pong effect; Reinfection in sexually transmitted
diseases; Reinfection in social diseases; Reinfection in
veneral diseases

Definition

In all cases of sexually transmitted diseases, which can
be treated medicinally, it is recommended that all sex-
ual partners be treated. This recommendation is given
due to the fact that the partners, most probably, will be
infected as well. As sexually transmitted diseases do not
give immunity, a new infection is possible at any time.
Without consequent therapy, a recurrent infection from
one partner to the other can easily take place.

Pinworm Infection

� Enterobiasis

Placebo

Definition

A placebo is a dose that looks like the medicine being
tested but, in fact, contains no medical ingredients. It is

given in � clinical trials to a control group in order to
have some sort of comparison for the medicine being
tested.

Placebo Controlled

Definition

Placebo controlled describes a method of research in
which an inactive substance (a placebo) is given to one
group of participants, while the active treatment (usu-
ally a drug or vaccine) that is being tested is given to
another group. A placebo is a medicine without any
inherent pertinent pharmacological activity, but which
is effective only by virtue of the factor of suggestion
attendant upon its administration. The results obtained
in the two groups are then compared to see if the investi-
gational treatment is more efficacious than the placebo.

Placebo Effect

Definition

A placebo effect is the psychological effect that a med-
ical treatment can have on patients. The perceived
effects of placebo are usually but not always beneficial.
They are due to the power of suggestion.

Plague Sepsis

Synonyms

Septic course of infection with Yersinia pestis; Black
Death sepsis

Definition

Plague sepsis is caused by the hematogenic spread of
Yersinia pestis. The onset of the disease is characterized
by high fever and shivering fits. Without treatment the
course is lethal within 36 hours.

Planned Behavior Theory

Synonyms

Theory of health behaviors
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Definition

The theory of planned behavior is an extension of the
theory of reasoned action. Both models may be con-
sidered as information processing models. It is hypoth-
esized that behavioral decisions are based on careful
evaluation of all available information. The theory of
planned behavior introduces the concept of compatibil-
ity. This is based on the assumption that each attitude
and behavior has elements of action, target, context and
time. The congruence between attitudes and behavior is
assumed to be greatest if both have the same level these
elements.

Plant Doctor

� Company Doctor

Plant Physician

� Company Doctor

Plaque

� Dental Plaque

Plasmodia

Synonyms

Germs that cause malaria; Malaria causing parasites

Definition

Plasmodia are single-celled eukaryotes of the class
Sporozoea, which cause malaria. They depend on the
biosphere of the Anopheles mosquito. For their cycle of
development they need warm temperatures. Among the
more than 120 species of plasmodia, 4 are transmitted
to humans and can cause malaria: Plasmodium ovale
(causing malaria tertiana), Plasmodium vivax (malaria
tertiana), Plasmodium malariae (malaria quartana) and
Plasmodium falciparum (malaria tropica). Depending
on the species, the incubation period varies between
7 and 24 days. While Plasmodium ovale is primari-
ly found in West Africa, the other species appear in

all regions endemic for malaria. With an incidence of
>95%, Plasmodium vivax is the predominant species
in Central America, parts of South America, and the
southeastern countries of Africa. The percentage of
Plasmodium falciparum varies considerably in differ-
ent regions; it is the predominant species in Haiti, the
Dominican Republic, Africa and Papua New Guinea.

Plasticity

Synonyms

Multilineage potential

Definition

By definition, stem cells can differentiate into various
cell lineages. This property is termed plasticity or mul-
tilineage potential. For instance ASC derived from the
bone marrow are able to differentiate into parenchymal
cells of different organs, like hepatocytes.

Plastic Surgery

Definition

Plastic surgery is the branch of surgery that covers
the reduction of scarring or disfigurement that may
be the result of accidents, birth defects, or treatment
for diseases. Many plastic surgeons also offer cosmet-
ic surgery, which is unrelated to medical conditions
and has been a growing field in developed countries in
recent years.

Pleasant Taste

Synonyms

Enjoyment of food

Definition

The enjoyment of food is a sensual experience associ-
ated with eating. Enjoyment is connected with seeing,
hearing, tasting, smelling and touching and assumes
a certain sensory perception.
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Pluripotency

� Multipotency

Pneumococcal Vaccination

Synonyms

Pneumococcal immunization

Definition

In 1977 the first pneumococcal � vaccine was li-
censed, containing 14 serotypes. For children aged 2–
23 months, the pneumococcal conjugate vaccination
(PCV) is recommended, which recognizes seven forms
of the capsule (heptavalent). Starting from the third
month of age three inoculations are given at inter-
vals of at least four weeks (preferably at 2, 4 and 6
months of age). A fourth dose in the series should be
applied at the age of at least 12 months. From two
years of age, the pneumococcal polysaccharide vacci-
nation (PPV), which recognizes 23 forms of the cap-
sule, can be used. Its protective efficacy reaches 60–
70%. Pneumococcal vaccination is recommended for
people facing a high risk of serious pneumococcal dis-
ease. Such groups include persons with HIV-infec-
tion, chronic organ failure, sickle-cell disease, splenec-
tomized patients, and the elderly population, partic-
ularly those living in institutions. Booster vaccina-
tion should be given every six years. Contraindications
for the pneumococcal immunization are acute illness,
including febrile illness, a known allergy to any compo-
nent of the vaccine or an allergic reaction to a previous
dose of pneumococcal vaccine.

Pneumoconioses

Definition

According to the ILO definition, this is the accumu-
lation of dust in the lungs and the tissue reactions to
its presence. For the purpose of this definition, ‘dust’
is an aerosol composed of solid inanimate particles. In
American literature pneumoconiosis has been defined
as lung disease resulting from the chronic inhalation of
inorganic dust. The pneumoconioses make up a class

of respiratory diseases attributed solely to occupational
exposures. They include the major fibrotic lung diseases
such as asbestosis, coal workers’ pneumoconiosis, and
silicosis as well as rarer interstitial diseases such as
siderosis and berylliosis. Some authors include byssi-
nosis in this category, though it differs substantially in
its pathology and clinical manifestations.

Pneumonia

Definition

Pneumonia is an inflammation of the lung caused by
infection with bacteria, viruses, and other organisms.
Pneumonia that is contracted within the hospital is
called hospital or nosocomial pneumonia. The most
important risk factor for hospital pneumonia appears
to be mechanical ventilation and tracheal intubation.
Pneumonia is the most common infection in intensive
care units. Gram-negative bacteria and staphylococci
are the predominant causes of hospital pneumonia.

Podiatrists

Synonyms

Chiropodist

Definition

A podiatrist is a physician specialized in assessment
and treatment of diseases of the foot, ankle, and in some
cases lower extremities like the knee and leg. The treat-
ment methods might be conservative or via surgery.
Potential subspecialties are reconstructive foot and
ankle surgery, diabetic foot and wound care, rheuma-
tology, gerontology, and sports medicine.

Poisson Distribution

Poisson distribution is a probability distribution of the
number of random events occurring over a fixed period
of time or fixed space. The probability function is given
by:

P (X = x) = e−λ

x!
λx ,
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where x is number of random event, e is approximate-
ly 2.72, λ is the mean frequency of random events in
a fixed period of time or fixed space. The occurrence
of an event over any fixed period of time or fixed space
is independent on the occurrence of an event over any
other period of time or space. The Poisson distribution
depends on one parameter, λ. This value is identical to
the mean and the variance of Poisson distribution.
Poisson distribution is often used to describe probabil-
ity models for a number of discrete events which are
considered as rare for a given period of time or space.
For example, a number of errors in a medical record,
a number of phone calls in an emergency unit, or the
number of bacterial colonies in a certain area. Poisson
distribution can be used to approximate the binomial
distribution when the number of observations is great
and the probability of the event of interest is small, for
example, congenital malformation.

Police Powers

Synonyms

Danger defense powers

Definition

Police powers denote the constitutional powers of states
deriving from the people that are designed to avert dan-
gers and to defend the population from harm as well as
from violations of law and order. Based on the police
powers, the state and its institutions are entitled to take
measures to safeguard and promote the public’s health
and to protect the legal and social order.

Policy

Definition

A policy is a plan of action to guide decisions and
actions. The term may apply to government, private
sector organizations and groups, and individuals. The
policy process includes the identification of different
alternatives, such as programs or spending priorities,
and choosing among them on the basis of the impact
they will have. Policies can be understood as political,
management, financial, and administrative mechanisms
arranged to reach explicit goals.

Policy Analysis

ULF MAYWALD

Abteilung Ärzte/Apotheken, AOK Sachsen,
Dresden, Germany
ulf@maywald.com

Definition

Policy analysis is the systematic evaluation of alterna-
tive means of achieving social goals. It is frequently
deployed in the public sector but is equally applicable
to other kinds of organizations, like the healthcare sys-
tem. Policy analysis refers to the analysis of existing
or prospective policies with the intention of improv-
ing social welfare. Policy analysis is methodologically
diverse using both qualitative (� qualitative research)
and � quantitative research methods, including � case
studies, � surveys, � statistical analysis, and � model
building, among others.

Basic Characteristics

In the context of this definition, health technology
assessment (HTA) has been defined as “a form of � pol-
icy research that systematically examines the short-
and long-term consequences (in terms of health and
resource use) of the application of a health technolo-
gy, a set of related technologies or an technology relat-
ed issue” (Henshall et al. 1997). HTA focuses on poli-
cies, especially policies related to regulation, quality,
and payment for care. The target is to develop assess-
ments useful for health policy makers and policymak-
ing. Different groups in health care systems may require
health policies and HTA (Banta, Oortwijn 1999):
• Research and Development
• � Regulation of pharmaceuticals and equipment
• Regulation of numbers and location of services
• Payment for services
• Quality assurance
• Education and training of providers
• Consumer education
• Implications
These topics are differently weighted in the particular
health care systems of different countries. In Germany,
for example, HTA plays an important role when decid-
ing on the payment for services, whereas it is de fac-
to irrelevant for decisions on pharmaceuticals prepared
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by the � IQWiG (the German institute for quality and
economic viability in the healthcare system). However,
in the UK, the opposite is true regarding decisions by
the � NICE (National Institute for Health and Clinical
Excellence).
All the assessment reports mentioned intend to allow
the transfer of knowledge produced in scientific
research to the decision-making process. HTA collects
and analyzes evidence from research in a systematic
and reproducible way, to make it accessible and usable
for decision-making purposes.

Policy Question

At the origin of an assessment, there is a decision to be
made. Decision-makers have to pose a policy question
and this is then transformed into the correct research
questions by the commissioners. Formulating research
questions is a crucial part of the assessment; they trans-
pose the original decision-making problem, the policy
question, into questions that can be answered by evalu-
ating scientific evidence. Different factors of the health
care system concerned with defining the policy ques-
tion can be involved in the assessment, like politicians,
health care providers, hospital managers, etc.

HTA in Decision-Making Processes
of Health Care Institutions in Germany

The development of the German HTA system and the
corresponding HTA law began in the year 2000. In
2004, the law on the modernization of statutory health
insurance established two new institutions, the Federal
Joint Committee (G-BA) and the IQWIG. They are the
most important institutions for the assessment of health
services in the German Health Care System. Beside
these political institutions, other associations like the
medical review board of the SHI, hospital owners, or
private health insurers use HTA as a basis for decision-
making. However, like in any other country, problems
in the identification of appropriate HTA authors without
� conflicts of interests exist.

Output of Health Technology Assessment

HTA can provide input into the decision-making pro-
cess of the health system. It can be applied to assess
the potential consequences of medical interventions,
organizational interventions, and even of health care
reforms. HTA can show decision makers the potential

effects on health and the consequences for the health
system, as well as those for the economy and the society
into which a technology is to be introduced or excluded
(Velasco-Garrido, Busse 2005).

Cross-References

� Case Control Studies
� Conflicts of Interests
� IQWiG
� Model Building
� NICE
� Policy Research
� Qualitative Research
� Quantitative Research
� Regulation of Pharmaceuticals (Drug Regulation)
� Statistical Analysis
� Surveys (Statistical)
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Policy Networks

Definition

The concept of policy networks is based on clusters of
actors, each with an interest, or ‘stake’ in a given policy
sector and the capacity to help determine policy success
or failure. It has been developed and refined as a way
to try to describe, explain and predict the outcomes of
policy-making.

Policy Research

Definition

Policy research means research and education on issues
of government, politics, economics, and social welfare.
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Policy relevant research should facilitate public dialog
to assist policymakers in understanding the impacts of
public policies and programs.

Polio

Synonyms

Poliomyelitis; Infantile paralysis; Cripple disease;
Heine-Medin disease

Cross-References

� Infectious Diseases in Pediatrics

Poliomyelitis

Synonyms

Polio; Infantile paralysis; Cripple disease; Heine-Medin
disease

Definition

Poliomyelitis, which is caused by the poliovirus, can
be transmitted fecal-orally as a smear infection, by
droplets as an aerosol infection or by contaminated arti-
cles. Up to 95% of the infections are asymptomatic,
but the infected person sheds the virus in feces and
thus can transmit the disease to other individuals. The
symptomatic course is similar to a flu-like infection, but
sometimes the meninges (meningitis) are involved. In
0.1% infected persons, mostly in children younger than
five years of age, polio takes a paralytic course. Usually,
flaccid paralysis involves the legs. The onset is sudden,
sometimes within a few hours – the child, who had been
healthy the evening before, shows the typical “morning
paralysis.” In most cases, paralyses vanish within one
year, but damage may be long term causing permanent
invalidity. Poliomyelitis may cause uneven growth of
the extremeties. Paralysis can be lethal in up to 20% of
cases. The virus can be detected in stool, pharyngeal
secretions and cerebrospinal fluid. The most important
preventive measure is active poliomyelitis-vaccination
(� immunization, active). A worldwide eradication of
poliomyelitis is possible (� surveillance and outbreak
management of infectious diseases). This is due to two

facts: humans are the only reservoir for poliovirus-
es (monkeys are possible transmitters, but this can be
neglected), and, the virus cannot survive outside the
human organism for any length of time.

Polio Vaccination

Synonyms

Polio immunization; Poliomyelitis vaccination; Polio-
myelitis immunization

Definition

In 1955, an inactivated poliomyelitis � vaccine (IPV)
was developed and introduced, followed in 1962 by an
oral vaccine with weakened viruses (OPV). The effec-
tiveness of the vaccination is almost 100%. In rare cases
after oral vaccination, a “vaccine-associated paralytic
poliomyelitis” (VAPP) may develop, which is observed
as flaccid paralysis. For this reason, IPV has become
the treatment of preference. From the third month of
age, basic immunization is generally implemented three
times as part of the 6-fold vaccination, or twice when no
pertussis component is involved, at intervals of at least
4 weeks, followed by a further vaccination after 4–12
months. Booster vaccinations should be given every 10
years thereafter. Contraindications for the polio vaccine
are acute illness with fever, and a known severe allergic
reaction to components of the vaccine.

Politics

Definition

The word politics stems from the Greek word Polis,
referring to Town or Community. Political science is
partly involved in the humanities field with well-estab-
lished political structures and political content with
political processes.
Politics has been defined in many ways. In general,
politics is a process by which groups make decisions.
Although the term is generally applied to behavior
within governments, politics is observed in all human
group interactions, including corporate, academic, and
religious institutions.
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Polity

Definition

Polity is usually a general term that refers to the polit-
ical organization of a group. It is used to describe
a loosely organized society such as a tribe or commu-
nity, but can mean any political group including a gov-
ernment or empire, corporation or academy.

Polluted Water

� Contaminated Drinking Water

Pollution

Synonyms

Contamination; Toxic waste

Definition

Pollution is the release of chemical, physical, biological
or radioactive contaminants into the environment. Prin-
cipal forms of pollution include: air pollution, water
pollution, radioactive contamination, noise pollution
and light pollution. It is undesirable that the natural
environment should be contaminated with harmful sub-
stances as a consequence of human activities.

Pollution Prevention Hierarchy

Definition

Pollution prevention is efforts that reduce or eliminate
the toxicity of wastes. The Pollution Prevention Act of
1990 set up a hierarchy of preferred approaches to pro-
tecting the environment. First and foremost, pollution
should be prevented at the source whenever feasible.
If waste streams cannot be prevented, they should be
reused, recycled, or treated. Disposal should be the last
resort.

Polymorphisms

Synonyms

Genetic variants; DNA variants

Definition

In genetics, a polymorphism is any genetic unit which
exists in several different common forms or variants,
called alleles, across different members of a species.
One classic definition of polymorphism, put forth by
British ecological geneticist E.B. Ford, is “the occur-
rence in the same habitat of two or more forms of a trait
in such frequencies that the rarer cannot be maintained
by recurrent mutation alone.” Therefore, a unit of the
genome which is known to vary must meet a minimum
minor allele frequency in a population to be defined
as polymorphic. One criterion proposed to define poly-
morphism is that any genetic unit with two alleles
must have a minimum minor allele frequency of 1% to
be considered polymorphic in a given population. The
majority of identified polymorphisms are non-function-
al. Portions of the genome that are highly conserved
and do not appear to vary are called monomorphic. In
humans, several different types of polymorphisms exist,
such as � single nucleotide polymorphisms (SNPs),
� short tandem repeats (STRs), variable number tan-
dem repeats (VNTRs), and even mobile elements like
short interspersed nuclear elements (SINEs), the most
common of which in the human genome is the Alu
repeat.

Polypharmacy

Synonyms

Polypragmasy

Definition

The use of multiple drugs by the same patient is denoted
as polypharmacy. However, there is no general accept-
ed definition of how many medications have to be taken
simultaneously. Often, at least five drugs used simul-
taneously are referred as polypharmacy. Especially the
elderly use more medications than any other age group.
Polypharmacy has been associated with � adverse drug
reactions, medication errors and increased risk of hos-
pitalization.

Polypragmasy

� Polypharmacy

http://en.wikipedia.org/wiki/Natural_environment
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Population

Definition

A population is a collection of like objects. Demog-
raphers and population health scientists refer to pop-
ulations as a collection of people who share important
characteristics; often these are people living at the same
time within defined geographic boundaries. Populations
are frequently delineated further into subgroups, (e. g.
regional, age, sex, or ethnic groups) in order to under-
stand important health patterns or differentials. A popu-
lation – like the population of Europe – can also be con-
ceptualized as existing over long periods of historical
time. In this sense, we can study historical population
trends and we can project population trends forward to
understand the consequences of current mortality, fer-
tility, and migration levels for this future hypothetical
population.
The overall total of subjects used to derive a sample; can
be people, hospitals, data, or events. The sample should
give results that represent the entire population. It can
be a target group – the group from which a study popu-
lation was chosen, or a study group – the group chosen
for research. Often, population is also used to designate
all the inhabitants of a country or a region when viewed
altogether. The more precise term implies a group of
values or forms of a variable of interest within a base-
line statistical group.
Population (or universe, or target population) is any
finite or hypothetical collection of observational units
(persons, things, or measurement values) for which
there is an interest at a particular time. In general, the
different numerical characteristics of the population are
of interest. We get them in the form of parameter –
information on statistical characteristics about popula-
tions. The population on which we are seeking infor-
mation is called the target population. The population
to be sampled is called the sampled population.

Cross-References

� Nation

Population Age Distribution

Synonyms

Age composition of population

Definition

The � population age distribution measures the pro-
portionate contribution of each age group to the over-
all population. Where mortality and fertility are high,
a large percentage the population will be concentrat-
ed in young ages (more than 40 percent are under age
15 in Africa). Where fertility and mortality are low,
then the population will be concentrated in older ages
(20 percent of the population is 65 or older in Japan).
Changes in the population age distribution (e. g. pop-
ulation aging) reflect historical shifts in the mortality,
fertility, or migration patterns.

Population Aging

Definition

Population aging is the demographic process by which
older persons become a proportionally larger share of
the total population.
� Population aging is a function of two distinct yet
interconnected demographic processes. A decline in
the rate of mortality in childhood and early adulthood
increases the number of people who survive to old
age, while reductions in the � fertility rate lead to an
increase in the relative proportion of older people in
the population. Population aging is now a demograph-
ic reality in both high and low-income nations. Pop-
ulation aging is fundamentally a mark of human suc-
cess in reducing undesired fertility, improving living
conditions and curbing the risks of premature death
through innovations in public health and medical treat-
ment. However, it also presents a challenge for societies
and governments that must reconsider and restructure
their health and human service systems to accommo-
date a new profile of need.

Population Attributable Risk (PAR)

Synonyms

Attributable risk proportion

Definition

Population attributable risk (PAR) is the proportion of
the incidence of a disease in the population (exposed
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and unexposed) that is due to exposure. It is the inci-
dence of a disease in the population that would be elim-
inated if exposure were eliminated.
The PAR is calculated by subtracting the incidence in
the unexposed from the incidence in the total popula-
tion (exposed and unexposed).
PAR is usually expressed as a percentage. The PAR% is
calculated by dividing the population attributable risk
(PAR) by the incidence in the total population and then
multiplying the product by 100 to obtain a percentage.
PAR measures the potential impact of control measures
in a population, and is relevant to decisions in public
health.
In order to calculate PAR, the prevalence of exposure
in the study population must be known or estimated
(PAR = AR × prevalence of exposure to � risk factor
in the population).

Cross-References

� Attributable Risk Fraction
� Attributable Risk Proportion

Population-Based Services

Definition

Population-based services are � health services tar-
geted at populations of patients with specific diseases
or disorders (e. g. patients with asthma or diabetes).
Population-based services are based on the concept that
health care can be better administered if patients are
examined as a population, as well as being considered
as specific cases.

Population Characteristics
(Demographics)

Definition

Population characteristics include race, age, gender,
income, location of residence, mobility, socioeconom-
ic status, religion, educational attainment, ownership
(home, car, etc.) employment status, marital status, lan-
guage, and location of residence and even life cycles
(fertility, mortality, migration). Demographics are pri-

marily used in social science research, especially in
economic research.

Population Genetics

Synonyms

Genetic epidemiology

Definition

Traits which are inherited from the transmission of
genes in families following Mendel’s laws of heredi-
ty. A science which deals with the study of the genetic
composition and characteristics of populations. Popula-
tion genetics involves the study of � allele frequencies
within a population and the attempt to explain the giv-
en distributions through the forces of natural selection,
genetic drift, mutation and population expansion, con-
traction and migration.

Cross-References

� Genetic Epidemiology

Population Genetics and Human Health

SPENCER D. POLLEY, RICHARD J. PEARCE

Department of Infectious and Tropical Diseases,
London School of Hygiene and Tropical Medicine,
London, UK
spencer.polley@lshtm.ac.uk,
richard.pearce@lshtm.ac.uk

Definition

Population genetics involves the study of � allele fre-
quencies within a population and the attempt to explain
the given distributions through the forces of � natural
selection, genetic drift, mutation and population expan-
sion, contraction and migration.

Basic Characteristics

Variability and Selection

The initial requirement for any � population genetics
based study is the ability to characterize and quanti-
fy the level of genetic diversity either within a pop-
ulation or between populations. The characterization
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of diversity was initially performed at a phenotypic
level, since this was the level at which genetic varia-
tion could be easily observed. The discovery of micro-
and mini-satellites, coupled with advances with DNA
sequencing has allowed variability to be assayed at the
genotypic level. The progression of these technologies
to a high throughput easily attainable technology has
allowed ever increasing amounts of � single nucleotide
polymorphisms (SNPs) and micro-satellites to be ana-
lyzed, producing genome wide maps of sequence vari-
ability at a population level.
Numerous loci in the human � genome have been
shown to be under the influence of � positive selec-
tion (where the frequency of a novel allele increases
within the population due to the selective advantage it
provides). Many of these have direct roles in human
health through processes such as host-parasite interac-
tions, recombination rates, fertility, salt-sensitive hyper-
tension and sensitivity to prescribed drugs (Carlson et
al. 2005; Voight et al. 2006). Therefore the identifica-
tion of novel loci under apparent selection offers the
potential to highlight genes of significance to human
health for subsequent molecular and epidemiological
investigation.

The Neutral Theory of Evolution and Frequency
Based Analyses for Detection of Selection

� Frequency based analyses of selection make use of
the � neutral theory of evolution, which states that
changes in allele frequency within a population occur
through stochastic events not related to the organisms
fitness (genetic drift). The ability to model these pro-
cesses allows the expected distribution of allele fre-
quencies for a locus to be predicted under neutrality
in a panmictic (non segregated) population of constant
size. Investigators can therefore compare the predict-
ed and observed allele frequencies to detect deviations
most likely caused by natural selection. Analyses to
detect non neutral patterns of allele frequencies which
have so far been applied to human genomic sequences
include: The Hardy Weinberg equation, Tajima’s D test,
Fu and Li’s D and F tests, the McDonald and Kreit-
man test, the Ewen Watterson test on observed homozy-
gousity, Fay and Wu’s H statistic and Weir and Cock-
ram’s FST.
The Tajima’s D test compares the level of allelic diver-
sity at a locus calculated from two different indices:

the average pair wise diversity (�л) and the number
of segregating sites (�S). Under neutrality both will
result in roughly the same estimate of diversity. Howev-
er, where balancing selection (a form of positive selec-
tion) operates it will tend to increase the frequency of
mutations to intermediate levels. This will increase the
estimate of �л without affecting �S (seen as positive
Tajima’s D values). This is the case for Chemokine
Receptor 5 (CCR5), which encodes a receptor used as
an invasion ligand by HIV-1. Polymorphisms within
CCR5 have been associated with reduced susceptibility
to HIV-1 and significantly positive D values are seen in
non-African populations, showing that these polymor-
phisms are at higher frequencies than would be expect-
ed under neutrality. Interestingly the apparent age of the
CCR5 mutations predates the emergence of HIV-1 and
a more ancient pathogen may have shaped allelic diver-
sity at this locus (Bamshad et al. 2002).
The balancing selection apparent on CCR5 mutations
prevents any single allele going to fixation in the pop-
ulation (possibly due to a deleterious effect of reduced
chemokine activity in those alleles selected for reduced
pathogen susceptibility). Positive selection that is direc-
tional (rather than balancing) will tend to drive novel
alleles to fixation. This results in a decrease in allelic
diversity (such that �S will tend to be greater than �л)
resulting in negative Tajima’s D values. An example of
this is seeb at the LCT locus, which encodes the enzyme
lactase-phlorizin hydrolase (required for the digestion
of lactose) and shows strongly negative D values in
European populations (Carlson et al. 2005). It is pos-
tulated that the force for positive directional selection
at this locus was produced by the introduction of diary
lactose into human diets following the domestication of
livestock (Bersaglieri et al. 2004).
Whilst the functional importance of CCR5 and LCT
had already been identified before population genet-
ics were performed on these loci, the ability to per-
form genome wide scans of polymorphism has identi-
fied numerous additional loci that show non neutral pat-
terns of distribution for future bio-informatic, molec-
ular and epidemiological characterization (Carlson et
al. 2005). Increasingly complex models can take into
account factors such as population changes and back-
ground � negative selection (known to have shaped the
genetic landscape of the human genome) resulting in
an increased sensitivity and robustness of these analy-
ses (Reed et al. 2005).
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Haplotype Based Analyses

In addition to the frequency of SNPs within a popula-
tion, the analysis of � haplotype structure (measured
by linkage disequilibrium – the non-random associ-
ation of polymorphism within the genome) can also
provide evidence of natural selection. Recombination
through meiosis will tend to break down linkage dis-
equilibrium, however, when a single polymorphism is
driven to fixation quickly enough to minimize this
effect the surrounding polymorphisms (termed hitch
hikers) in the genetic locality will also be driven to
fixation. This process homogenizes haplotype struc-
ture (evident as linkage disequilibrium) until it is bro-
ken down by recombination and new mutation. Evi-
dence of � selective sweeps are seen around many
loci in the human genome, including LCT (Bersaglieri
et al. 2004). Linkage disequilibrium also has the abil-
ity to identify loci under recent balancing selection
such as G6PD (Glucose-6-phosphate dehydrogenase)
and B-globin that may not be detectable by any stan-
dard nucleotide diversity test (Saunders et al. 2005). As
with genome wide analysis of Tajima’s D, the ability to
analyze whole genomes has allowed population wide
linkage disequilibrium studies to be performed. Such
studies highlighted many genes under apparent selec-
tion, including genes known to be associated with dis-
ease risk such as DPP10 (encoding dipeptidyl peptidase
10, associated with asthma susceptibility) and COL4A3
(encoding the alpha3 chain of collagen type IV, associ-
ated with Alport syndrome) and numerous candidates
for future characterization (Nielsen et al. 2005; Voight
et al. 2006).

Important Human Pathogens Can also Be
Investigated by Population Genetics

It is important to note that the populations under study
need not be composed of human beings in order to
identify genes of direct importance to human health.
For many pathogens the strongest driving forces for
balancing selection and directional selection will be
the host immune response and chemotherapeutic drugs.
The study of major human pathogens at the pop-
ulation genetics level has provided important infor-
mation concerning the genetic determinants of viru-
lence/pathogenicity, epidemiology and emergence of
drug resistance in these organisms.

The human malaria parasite Plasmodium falciparum
is a major cause of mortality in the developing
world and widespread drug resistance is severely lim-
iting the effectiveness of many front line antimalar-
ial chemotherapies. The drug Fansidar contains two
active ingredients: sulphadoxine and pyrimethamine.
Pyrimethamine inhibits the parasite enzyme dihydrofo-
late reductase (DHFR), but amino acid substitutions at
four key residues in DHFR alter the conformation of
the active sites of this enzyme resulting in differing lev-
els of drug resistance. Researchers have shown a large
scale selective sweep around the dhfr locus in the
genomes of parasites in southeast Asia and southeast
Africa (Pearce et al. 2005). Comparing the sequence
haplotype flanking different dhfr alleles in samples tak-
en across a number of southeast Asian countries showed
that each resistance allele shared a common flanking
sequence haplotype indicating shared ancestry and the
occurence of a stepwise accumulation of point muta-
tions in the gene (Nair et al. 2003). In addition, in south-
east Africa the dhfr allele present which confers the
highest resistance to pyrimethamine was shown to have
originated not in Africa but in southeast Asia, indicat-
ing that resistance alleles in dhfr arise very infrequently
but can migrate rapidly to spread drug resistance (Rop-
er et al. 2004). These population genetics studies show
that like many emerging human pathogens, drug resis-
tant malaria has to be considered on a global scale when
designing intervention and treatment policies.

The Future of High Throughput Sequence Analysis
and Population Genetics?

The future of High Throughput Sequence Analysis and
Population Genetics. New developments in sequencing
technology are resulting in higher throughput and lower
cost applications for generating SNP data. These devel-
opments are coupled with the rapid development of sta-
tistical frameworks and computing technology to allow
the analysis of larger, more complex datasets. The result
of this will undoubtably be an increase in the number of
genomes from humans and pathogens to be sequenced
for signatures of selection. The ability of bioinformat-
ics to rapidly analyse loci of interest to determine puta-
tive functionality will allow these techniques to play
an ever increasing role in helping researchers to under-
stand (and therefore counteract) the genetic basis of
human diseases.
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Cross-References

� Allele
� Frequency Based Analyses of Selection
� Genome
� Haplotype Structure
� Natural Selection
� Negative Selection
� Neutral Theory of Evolution
� Population Genetics
� Positive Selection
� Selective Sweep
� Single Nucleotide Polymorphism (SNP)
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Population Mean Value

Synonyms

Confidence interval

Definition

Population mean value is an interval within which the
population parameter is expected to lie with a given
degree of certainty (95% or 99%). In strict terms the
confidence interval is a range of values that is likely to
cover the true but unknown population value. The confi-
dence intervals for means can be derived by adding and
subtracts 1.96 (95%) or 2.575 (99%) times the standard
error from mean. The confidence interval is based on
the concept of repetition of the study under considera-
tion. Thus if the study were to be repeated 100 times, of
the 100 resulting 95% confidence intervals, we would
except 95 of these to include the population parame-
ter. In deriving confidence intervals for rates and ratios
assumptions have to be made about these distributions.
If rates and ratios are not within normal distribution, it
is preferable to consider the standard error of the loga-
rithm of the rate.

Population Nadir

Definition

Population nadir denotes the lowest number of certain
population members in defined time and on defined ter-
ritory. It usually refers to Indigenous populations in
regions where the number of indigenous inhabitants
drastically decreased due to illness, or repressive behav-
ior of colonizers.

Population (Prevention) Strategy

Definition

Population strategies represent prevention approaches
that target the whole population or large subgroups of
it. This strategy rests on the observation that many risk
factors and risk behaviors (e. g. blood pressure, smok-
ing) exhibit a continuum of severity and associated risk
for disease. Therefore the greatest benefit to the com-
munity will be achieved by shifting the whole distri-
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bution curve (e. g. lower the blood pressure across the
whole population), even if this may offer only little ben-
efit to each participating individual (“prevention para-
dox”). Population strategies are used where there is
mass exposure to risk, even if that risk is at a low lev-
el. Examples for this approach are the iodinization of
household salt, the compulsory use of car seat belts or
increasing tax on tobacco products.

Population Related Death Number

Synonyms

Mortality

Definition

Population related death number refers to the quality of
being mortal. It measures the rate of death from a dis-
ease within a given population (e. g. cancer mortality
rate) or the number of expected deaths in a population
or population group (e. g. infant mortality) for a given
time period. Statistical mortality rates based on histori-
cal data are represented in so-called mortality tables and
are usually broken down by age and gender.

Cross-References

� Mortality

Population at Risk

Definition

In � epidemiology, the population at risk is the part of
the total population who would be counted as cases if
they had the disease being studied.

Population Trends and Family Health

� Demographic Perspectives on Family Health

Positive Income Elasticity

� Superior Good

Positive Predictive Value

� Screening

Positive Selection

Definition

The process by which advantageous � alleles are
increased in frequency in the gene pool due to an
increase in the fitness of an organism which carries
them in its � genome. Positive selection can be direc-
tional or balancing in nature. Directional selection will
tend to drive a single allele to fixation, thereby remov-
ing all other alleles from the gene pool. Balancing
selection will increase the frequency of a � polymor-
phism to an intermediate frequency, but not to fixa-
tion due to some deleterious effect of the polymorphism
which “balances” the advantageous effect it confers. An
example of balancing selection is found in heterozy-
gous advantage: The allele HbS, offers increased resis-
tance to � malaria in humans who are heterozygous for
this allele (HbSA) compared to those homozygous for
the normal version of the allele (HbAA). HbS has been
selected for in populations exposed to the human malar-
ia parasites (most probably Plasmodium falciparum),
however, humans who are homozygous for this allele
(HbSS) suffer from a lethal disease known as sickle cell
anemia and often die before reaching reproductive age,
thereby preventing the HbS allele reaching fixation. By
contrast, null mutations in the Duffy receptor (required
for invasion of red blood cells by the malaria parasite
Plasmodium vivax) have no apparent fitness cost, and
thus directional selection has driven these to fixation in
West Africa.

Possible Case

Definition

A case classified as probable in an outbreak usually has
fewer of the typical clinical features of the disease than
a probable case.
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Postcode Lottery

� Postcode Prescribing

Postcode Prescribing

Synonyms

Postcode lottery

Definition

The term postcode prescribing refers to regional varia-
tions of prescription patterns. As a consequence of post-
code prescribing, access to therapeutic procedures and
pharmaceuticals depends on place of residence instead
of other criteria such as clinical effectiveness or � cost–
effectiveness.

Post-Coital Contraception

� Emergency Contraception

Postexposition Prophylaxis

Synonyms

Postexposure prophylaxis

Definition

Post exposition prophylaxis is the administration of
specific � antibodies against a particular pathogen the
individual is not immune to. The aim of this post expo-
sure measure is to prevent the infected person from
becoming ill. To be successful, it is important to give
the immune globulins as soon as possible after the con-
tact with the pathogens.

Postexposition Prophylaxis (PEP)
in HIV-Infection

Synonyms

Postexposure prophylaxis in HIV-infection; Prophylac-
tic measures following HIV-exposition

Definition

After contact with potentially infectious material, vari-
ous measures are indicated. On the one hand, there are
general procedures, like disinfection or squeezing out
the wound after a needle stitch injury; on the other hand,
a specific antiviral therapy may be necessary for some
weeks. Medicinal postexposure prophylaxis has to be
started within 48 hours. Directly after contact with con-
taminated material, infection can only be ruled out by
identification of the virus itself (by PCR). As antibodies
are not present at that point in time, the HIV-test will
be negative. Nevertheless, in the case of professional
exposition, the individual might need proof that his or
her HIV-status was negative at the time of the accident
as evidence in a possible lawsuit.

Postexposure Prophylaxis

� Post Exposition Prophylaxis

Postexposure Prophylaxis in
HIV-Infection

� Postexposition Prophylaxis (PEP) in HIV-Infection

Post Hoc Test

� Fisher LSD

Postmarketing Investigation of Drugs

Definition

Postmarketing investigation of the effects of a drug
is undertaken at the stage when the drug is general-
ly available on the market. It includes an active post-
marketing surveillance system, which is essential for
registration of any drug adverse effects. Besides that,
evaluation of these effects is possible through several
types of observational epidemiological studies, espe-
cially � case-control studies.
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Post Primary Tuberculosis

Synonyms

Reactivation tuberculosis; Adult tuberculosis

Definition

Post primary tuberculosis is the reactivation of old foci
with a following outbreak of the disease. Primarily, the
lungs are concerned; other organs become involved less
frequently. In most cases, the reason for the reactivation
is a decline in the status of personal health, especially
an impairment of the immune system.

Post-traumatic Stress Disorder (PTSD)

Definition

Psychological damage that develops after a traumatic
experience as a delayed reaction to the trauma.
PTSD arises as a delayed or protracted response to
a stressful event or situation (of either brief or long
duration) of an exceptionally threatening or catastroph-
ic nature, which is likely to cause pervasive � dis-
tress in almost anyone. Predisposing factors, such as
personality traits (e. g. compulsive, asthenic) or previ-
ous history of neurotic illness, may lower the thresh-
old for the development of the syndrome or aggra-
vate its course, but they are neither necessary nor suffi-
cient to explain its occurrence. Typical features include
episodes of repeated reliving of the trauma in intrusive
memories (“flashbacks”), dreams or nightmares, occur-
ring against the persisting background of a sense of
“numbness” and emotional blunting, detachment from
other people, unresponsiveness to surroundings, anhe-
donia, and avoidance of activities and situations remi-
niscent of the trauma. There is usually a state of auto-
nomic hyperarousal with hypervigilance, an enhanced
startle reaction, and insomnia. Anxiety and depression
are commonly associated with the above symptoms and
signs, and suicidal ideation is also common. The onset
follows the trauma with a latency period that may range
from a few weeks to months. The course is fluctuating
but recovery can be expected in the majority of cases.

Potable Water

Synonyms

Drinking water

Definition

Potable water is water intended for human consump-
tion and others domestic purposes including personal
hygiene, which must be safe without any significant risk
to health over a lifetime of consumption.

Cross-References

� Drinking Water

Pott’s Disease

� Morbus Koch (Koch’s Disease)

Poverty Line

Synonyms

Poverty threshold

Definition

Worldwide the definition and calculation of poverty
lines are controversial. The World Bank fixes the abso-
lute (extreme) poverty line at 1 US-Dollar per person
per day. According to this criterion, the poverty line is
an income limit and below this limit the purchase of
vitally necessary resources is no longer possible for an
individual; such an individual is then classified as poor.
Relative poverty (risk) lines however refer to a statis-
tical standard for a society (e. g. the average or mean
income). Thus, since 2001 the Member States of the EU
have classified an individual with less than 60% of the
average of an equivalent net monthly income as poor,
i. e. a per capita-income modified according to relevant
necessity aspects. This applies to a single-person house-
hold or to the senior person of a large household. In
order to avoid any confusion or distorted interpretation,
the top and the bottom 10% of the income are not taken
into account. In Germany, the relative poverty line was
at 856 EURO/month/person in 2004. The poverty lines
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are fixed in concordance with standard political criteria
as they cannot be proved or justified without prejudice.

Poverty Threshold

� Poverty Line

Power

Definition

The power is the probability of detecting a treatment
effect of a given magnitude when a treatment effect of
at least that magnitude truly exists. For a true treatment
effect of a given magnitude, power is the probability
of avoiding type-II-error, and is generally defined as
(1 −β), where β is the probability of a type-II-error
(false-negative). In hypothesis testing, β is the proba-
bility of concluding incorrectly that an intervention is
not effective when it has true effect.

Power Analysis

Synonyms

Statistical power analysis; Sample size estimation

Definition

Performing power analysis and sample size estimation
is an important aspect of experimental design. Software
for Power Analysis is a comprehensive, general pur-
pose tool of computer programs aiding the planning of
research studies so that the sample size is appropriate
for the objectives of the study. It also provides a wide
variety of tools for analyzing all aspects of statistical
power and sample size calculation. In some power anal-
ysis software programs, a number of graphical and ana-
lytical tools are available to enable precise evaluation
of the factors affecting power and sample size in many
of the most commonly encountered statistical analyses.
This information can be crucial to the design of a study
that is cost-effective and scientifically useful.

PPP

� Public-Private Partnership
� Purchasing Power Parity

Pragmatic Aspect of the Information

Definition

The pragmatic aspect of the information refers to the
value of the information, the media that carries it, the
resolution and precision that it was written with, and
the quantity in which it was produced, transferred and
received.

Pragmatic Trial

Definition

In contrast to controlled explanatory clinical trials,
which aim to maximize the internal validity by rig-
orous control of all variables except the intervention,
pragmatic trials seek to maximize external validity and
to achieve a large degree of generalizability of the
results. Elements that distinguish pragmatic trials from
controlled clinical trials are, for example, wider inclu-
sion and exclusion criteria and a less strict blinding of
patients or physicians.

Prayer-Singers

� Indigenous Health Care Services

Preadmission Review

Definition

In the context of � managed care, a preadmission
review is the practice of reviewing claims for � in-
patient admission before the patient enters the hospital.
The objective is to assure in advance that the admis-
sion is medically necessary. If there is no preadmission
review carried out or it is not accepted by the insur-
er, the insurer can, depending upon contract provisions,
deny or pay reduced benefits for the admission.

Prebiotics

Definition

Prebiotics are special indigestible substances which
enhance the growth of bifiobacteria and possibly oth-
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er microorganisms. They lead to a positive health effect
in the intestine.

Precautionary Principle

Definition

The precautionary principle implies that when an activ-
ity raises a reasonable suspicion of causing harm to the
environment or human health, though there is no scien-
tific evidence, precautionary measures should be taken
just as if proofs of its damage actually existed.

Precede-Proceed Model

Definition

The precede–proceed health promotion planning mod-
el proposes a clear understanding of the social, epi-
demiological, behavioral, environmental, educational,
organizational, administrative, and policy aspects of
a problem area during the needs assessment or planning
stage; for evaluation, there is a distinction between pro-
cess evaluation, impact evaluation and outcome evalua-
tion. Precede (Acronym for Predisposing, Reinforcing,
and Enabling Constructs in Educational Diagnosis and
Evaluation) outlines a diagnostic planning process to
assist in the development of targeted and focused public
health programs. Proceed (Acronym for Policy, Regula-
tory, and Organizational Constructs in Educational and
Environmental Development) guides the implementa-
tion and evaluation of the programs designed using pre-
cede.

Preciseness

Synonyms

Accuracy

Definition

Accuracy is the extent to which a measurement or
an estimate based on measurements agrees with the
true value. Accuracy is distinguished from precision,
because a measurement can represent a true value with-
out details. For example a temperature of 37.5 °C is

accurate, but is not precise if a more refined thermome-
ter registers a temperature of 37.543 °C.

Precision

Definition

Precision is the quality of being sharply defined. One
measure of precision is the number of distinguishable
alternatives from which a measurement was selected,
sometimes indicated by the number of significant digits
in the measurement. If it is expressed numerically, per-
son’s height could be stated to the nearest millimeter.
Precision does not imply � accuracy. A measurement
can be precise but inaccurate. For example a faulty ther-
mometer records the body temperature to be 36.67 °C
when it is 37.10 °C.
In statistics, precision is defined as the inverse of the
variance of a measurement or estimate.
Precision refers to the consistency of repeated results.
Minor differences among repeated measures means
that the measurement of precision is larger. Preci-
sion is quantified by � measures of dispersion (vari-
ance, � standard deviation, coefficient of variation)
and � confidence intervals. These measures are called
imprecision measures, as higher variation means less
precision. High precision is necessary for high � accu-
racy, but the reverse does not hold. Despite high preci-
sion and low variability of results, � accuracy may be
low because of significant systematic error.
In statistical estimations, precision is the variation of an
estimate of the true population value (parameter value)
which is measured by the standard error of estimate.

Precision Attachment

Definition

An interlocking device, one component of which is
fixed to an abutment or abutments (matrix), and the oth-
er (patrix) is integrated into a removable dental prosthe-
sis in order to retain it.
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Preclinical Phase of Disease

Synonyms

Presymptomatic phase of disease

Definition

The natural history of disease consists of preclinical
and clinical phases of disease. The period from the
pathologic onset of disease to the development of the
first symptoms and/or signs of disease is the preclinical
phase. During the preclinical stage of disease, it is pos-
sible to detect the disease by using available � screen-
ing tests. The period in which the symptoms develop is
the clinical phase of disease.

Prediction

Definition

A prediction is a rigorous (often quantitative) state-
ment forecasting what will happen under specific condi-
tions. Statistical regression models are frequently used
to both describe the behavior of something, and pre-
dict its future behavior. Prediction methods based on
objective mathematical and statistical calculations are
called quantitative prediction methods, while methods
based on expert opinions are called qualitative pre-
diction methods. The first group includes, from the
simplest methods to the most complicated, the Box–
Jenkins methodology, fuzzy logic and neural networks,
etc. The second group includes, for example, the Delphi
method.

Predictive Toxicology

Definition

Predictive toxicology can use genomics, � proteomics
or � metabolomics information from known toxicants
to predict the toxicological class of an unknown agent.
Genomics assays and single nucleotide � polymor-
phisms can also be integrated to generate predictive
models that are used to predict toxicological respons-
es to specific agents. Prevention of environmental-

ly-induced cancers is a health issue of unquestion-
able importance. Obtaining empirical evidence from
animal-model based bioassays is costly and extreme-
ly time-intensive. This has resulted in an urgent need
for carcinogenicity models that could generate reliable
toxicity predictions for chemicals. These models would
also enable low cost identification of hazardous chem-
icals and refine and reduce the reliance on the use of
large number of laboratory animals.

Predictive Value

Definition

Predictive value describes the prognostic power of a test
result and depends on � penetrance and frequency of
the disease. It is defined as the portion of clinically
affected persons among all individuals tested positive
for the � mutation (positive predictive value) or the por-
tion of non-affected (healthy) persons among all indi-
viduals tested negative for the mutation, respectively
(negative predictive value).

Predictive Value Positive
of a Surveillance System

Definition

Predictive value positive (PVP) is defined as the propor-
tion of persons identified as case-patients who actually
have the condition being monitored through the surveil-
lance system. Calculating the PVP requires confirma-
tion of all cases.
A low PVP means that non-cases are being investigat-
ed and there may be false positive reports of epidemics.
This can lead to costly investigations and unnecessary
interventions. On the other hand, a surveillance system
with high PVP leads to less unnecessary and inappro-
priate expenditure of resources.
Sensitivity and PVP are inversely related. The balance
between high sensitivity (assuring that almost all cas-
es are identified) and high PVP (few false positive are
identified) must be based on the level of importance
accorded to identifying all cases (e. g. for rabies, or
spinal cord injuries).
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Pre-Eclampsia

Definition

Pre-eclampsia is one of the most common serious med-
ical complications during pregnancy that is defined by
the presence of the following symptoms: hypertension
(high blood pressure of more than 140/90 taken at 2
time points 6 hours apart), presence of proteinuria (pro-
tein levels of 300 mg or more in urine) and edema
(swelling, especially of hands and feet). It is incur-
able and has serious consequences for the health of the
mother and baby and the only treatment is delivery of
the baby, which depending on the gestational age, could
have severe health consequences for the baby. The pres-
ence of hypertension without proteinuria is referred to
as pregnancy induced hypertension.

Pre-Employment Health Examinations

Definition

Pre-employment health examinations are carried out
prior to employment if the job entails health hazards
or if it involves special health requirements. In most
countries there are legal regulations on the provision of
such health examinations in situations where workers
are exposed to specific hazardous substances or physi-
cal agents involving special risk.

Preferred Risk Selection

Synonyms

Cherry-picking; Cream-skimming

Definition

Traditionally the term refers to selection that occurs
because health insurers prefer low-risk enrollees to
high-risk enrollees within the same risk group. Pre-
ferred risk selection may occur even if health insurers
are required to accept all enrollees.

Pregnancy

Synonyms

Maternity; Gestation

Definition

Pregnancy is the state of carrying a developing embryo
or fetus within the female body. This condition can
be indicated by positive results on an over-the-counter
urine test, and confirmed through a blood test, ultra-
sound, detection of fetal heartbeat, or an X-ray. Preg-
nancy lasts for about nine months, measured from the
date of the woman’s last menstrual period. It is con-
ventionally divided into three trimesters, each roughly
three months long.

Cross-References

� Gravidity

Pregnancy Loss

� Abortion

Pre-Implantory Blastocysts

Synonyms

Morula

Definition

A fertilized oocyte, termed zygote, starts to divide and
proliferate, thereby giving rise to a blastocyst. A blas-
tocyst is an early embryo not yet implanted into the
uterus, containing 8 to 32 cells. At day five to six of
embryogenesis, the blastocyst adheres to the mucosa of
the uterus and penetrates in the second week of preg-
nancy. After implantation, the primitive cells differenti-
ate into the trophoblast and embryoblast, the latter giv-
ing rise to the organism. ESC are isolated from blasto-
cysts which have not yet adhered to the uterus’ mucosa.
ESC are omnipotent, being able to give rise to cells
from embryo- and trophoblast.

Prejudice

Synonyms

Favoritism; Inclination; One-sidedness; Bias



P

Presbyacusis 1129

Definition

There may be systematic underestimation or overesti-
mation of the true value of an attribute bias. For exam-
ple, prejudice in questionnaire data may occur from
a variety of other factors, including choice of words,
sentence structure, and the sequence of questions.
It represents either human choices or any other factors
beside the treatments being tested that affect a study’s
results. Clinical trials use many methods to avoid bias,
because biased results may be missleading.
Prejudice is basically an affective and cognitive
response. It leads to social � discrimination, the behav-
ioral reaction. Prejudice yields emotional responses
(e. g., fear) to stigmatized groups and involves a gen-
erally negative component.

Preliminary Injunction

Synonyms

Provisional injunction; Interim injunction

Definition

The term depicts a preliminary but nevertheless binding
court order, which is regularly issued in urgent matters.
With preliminary injunctions, courts order, prohibit, or
allow acts or conditions that are relevant in the particu-
lar case in order to assure a claim or right for the time
being until a regular court judgment of the lawsuit has
been given.

Premolar

Definition

The premolars – eight in all – are located in pairs on
each side of the upper and lower jaw, behind the canines
and in front of the molars.

Pre-placement Health Examinations

Definition

Pre-placement health examinations are carried out
when work tasks or working conditions essentially
change; after periods of illness affecting the employ-
ee’s work ability; when an employee may have deficient

work capacity; when an employee is to be transferred to
a high-risk place. These kinds of medical examinations
are similar to pre-employment health examinations, but
not exactly the same. In most countries there are legal
regulations on the provision of such health examina-
tions.

Preponderance

Synonyms

Prevalence

Definition

The ponderance of a disease is defined as the total num-
ber of cases of a given disease in a specified population
at a specified time. It also may be defines as the ratio
of the number of cases of a disease present in a statis-
tical population at a specified time and the number of
individuals in the population at that specified time.

Cross-References

� Prevalence

Prepsychotic Schizophrenia

� Schizotypal Disorder

Presbyacusis

Definition

Presbyacusis is hearing loss in elderly people. It is the
most common cause for hearing loss in people over
55. The hearing loss comes on gradually, often over
several years. Loss of hearing sensitivity due to aging
occurs mainly at the higher audiometric frequencies and
is bilateral and usually symmetrical. An affected person
has difficulty using the telephone or following a conver-
sation in a group. Presbyacusis is caused by a degener-
ation of nerve hair cells in the cochlea as a part of the
aging process. The severity of hearing loss varies from
person to person of the same age but most people do not
go completely deaf.
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Presence of Microorganisms

Synonyms

Colonization of microorganisms

Definition

Colonization is a term used to denote the presence of
microorganisms in certain regions of the body which do
not cause the symptoms of an infectious disease. Such
colonization, does not require systemic antibiotic ther-
apy. However, when multiresistant germs are present,
elimination might be useful in order to avoid spread of
the pathogens to hospital staff or other patients.

Preservation of Food

Synonyms

Conservation of food

Definition

Various physical and chemical methods can be used
to lengthen the shelf life of food. These methods can
prevent the foodstuff from rotting due to the influence
of light, humidity, chemical reactions or microorgan-
isms (bacteria, fungi). Physical methods include ther-
mic treatment (like cooling, freezing, pasteurization
and sterilization), withdrawal of water by drying or
freeze-drying as well as radiant exposure (UV light,
electron radiation, X-ray, gamma radiation). Chemical
methods of preservation are smoking, salting, pickling,
leavening and the addition of conserving agents. An
alcoholic content of > 14% has a conserving effect as
well. Among other things, sorbic acid (E200) and its
salts (potassium sorbate E202), benzoic acid (E210)
and sulphites (E221–E228) are compounds used as food
preservatives.

Presumptive Therapy of Malaria

� Self-Therapy of Malaria

Presymptomatic Phase of Disease

� Preclinical Phase of Disease

Preterm Delivery (PTD)

Synonyms

Premature birth

Definition

Preterm delivery is the birth of an infant before 37
weeks gestation, occurring in about 10% of births.

Prevalence

Synonyms

Disease frequency, measures

Definition

Prevalence is used in � epidemiology. It refers to the
total number of people affected by a certain condition
at a given point in time. It can be given as a total num-
ber, or as a percentage (referred to the total population),
or as a ratio referred to 1,000/10,000/100,000 (e. g. the
prevalence in town of lung cancer is 478 patients, which
is equal to. It encompasses the number of all new and
old cases of this disease.

Prevention

� Health Campaigns

Prevention and Health Promotion
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Introduction

Most health professionals as well as medical profes-
sionals will have formed their own opinions about the
meaning and pretensions of prevention and health pro-
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motion. There is some confusion about the precise
interpretation of these two interrelated concepts since
they can have a multitude of meanings and underlying
philosophies. This chapter intends to clarify these con-
ceptual uncertainties.
Accordingly, this chapter aims to discuss the input that
human behavior has on health and illness. More par-
ticularly, the authors of each essay will consider how
health might be promoted and disease prevented by the
cautious application of health strategies in different set-
tings.
First, prevention and health promotion are basically
understood as two different public health science strate-
gies. Prevention is essentially a medical action that
deals with the individual or risk groups as well as the
observance of physical health. In contrast with this,
health promotion is concerned with the whole popula-
tion in its daily life and not only selected individuals or
groups (von Troschke 2004).
The differences between those two concepts have been
worked out comprehensively by Badura (1992): Health
promotion and prevention stand for two completely dif-
ferent conceptions of health care policy. The term pre-
vention derives from the social hygienic discussion of
the 19th century, at a time when, due to industrializa-
tion and urbanization, social problems were large, the
medical treatment of diseases was still underdeveloped,
and the detection and containment of contagious dis-
eases was considered as predominant. In contrast with
prevention, the idea of health promotion is still very
new and was introduced to the discussion on health pol-
icy and science issues by the European World Health
Organization (WHO) office and Aaron Antonovsky, an
Israeli sociologist and stress researcher.
Health promotion aims to increase the means of self-
determination for all people and their state of health in
order to enable them to strengthen their health situa-
tion [Ottawa Charta 1986]. The WHO definition clear-
ly places its emphasis on the term self-determination;
it also focuses on self-reliance as well as self-help of
individuals and groups, and participation and political
influence (. . . ). In that context, the emphasis is placed
on the promotion of health – the salutogenetic approach
in contrast to the pathogenetic approach of prevention
research (. . . ). The idea of health promotion is unspe-
cific, whereas the idea of prevention is health specific,
i. e. oriented on the International Classification of Dis-
eases (ICD). Prevention starts with well-defined medi-

cal end-points and works back to identify possible risk
factors.
Health promotion applies to living conditions of human
beings. The point is to activate biological, mental, and
social resistibility and safety factors as well as to set up
living conditions that allow positive thoughts and feel-
ings and which permit an optimal amount of physical
strain and relief.
To summarize in only one sentence: prevention can be
seen as reduction of risks whereas health promotion can
be seen as increase of resources (Waller 2006).

Prevention

The most well known prevention act in public health in
the past can be illustrated by the persistent effort of Dr
John Snow (1813–1858) to determine how cholera was
spread and the statistical mapping methods he initiat-
ed. Snow is a legendary figure in the history of public
health, epidemiology, and anesthesiology.
The background for the public health act of Snow was
the Asiatic cholera epidemic in the summer of 1854 in
England. Whenever cholera broke out, nothing whatso-
ever was done to contain it, and it rampaged through
industrial cities leaving tens of thousands dead. Snow
had recently published a report speculating that it was
spread by contaminated water – an idea that was dis-
missed by the authorities and the rest of the medical
profession.
The number of fatal attacks and the death rate in Soho
(the surrounding area of Broad Street) was more than
double that for the rest of London. That it did not rise
even higher was thanks only to JSnow. His previous
research had convinced him that cholera, which, as he
had noted, “always commences with disturbances of the
functions of the alimentary canal”, was spread by a poi-
son passed from victim to victim through sewage-taint-
ed water.
He patrolled the district, interviewing the families of the
victims. His research led him to a pump on the corner
of Broad Street and Cambridge Street, at the epicenter
of the epidemic. “I found”, he wrote afterwards, “that
nearly all the deaths had taken place within a short dis-
tance of the pump”. Snow took a sample of water from
the pump, and, as he was convinced that this was the
source of infection, he took his findings to the Board
of Guardians of St. James’s Parish, in whose parish the
pump fell. Though they were reluctant to believe him,
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Prevention and Health Promotion, Figure 1 The Broad Street Pump
(Source: English, 1990)

they agreed to remove the pump handle as an experi-
ment. When they did so, the spread of cholera dramati-
cally stopped (Summers 1989).
Even though the findings of Snow were not accepted
as a reason for the cholera epidemic (because of dif-
ferent unsolved deaths), his intervention to avoid fur-
ther spread of cholera was the first documented public
health act in (disease) prevention.
Prevention may be divided into several subdisciplines.
In this field, we will take a close look at: � preven-
tion primary, � prevention, secondary, � prevention,
tertiary, and � prevention, starting points, as well as
� intervention concepts in prevention and � interven-
tion strategies in prevention.

Primary Prevention

Primary prevention (� prevention, primary) is a health
management strategy that aims at prevention of the
onset of clinical risk factors or even preclinical changes
(US Preventive Services Task Force 1996). Primary
prevention encompasses measures to reduce risk behav-
ior or risk factors for disease (e. g. action on smoking to
prevent lung cancer and coronary heart disease) and to
reduce the risk of acquiring a pathogen (e. g. immuniza-
tions).
Measures of primary prevention can act on several lev-
els: individual behavior on one hand and wider socio-
ecological conditions on the other. The latter form the

context for individual behavior and encompass impor-
tant determinants of health. Traditionally health edu-
cation is one of the main instruments of the behav-
ioral approach. Regarding the target group of preven-
tion measures, a population strategy targeting the whole
population or large subgroups of it and a high risk strat-
egy in which efforts are focused on those deemed most
likely to develop disease can be distinguished.
Against a background of increasing demand for
evidence-based practice, this lack of evidence may put
primary prevention at a disadvantage in resource allo-
cation decisions. The development of quality manage-
ment and good quality criteria for primary prevention
interventions are one attempt to address this issue.

Secondary Prevention

Secondary prevention (� prevention, secondary) is
a health management strategy that aims at the identi-
fication and treatment of asymptomatic persons who
have already developed risk factors or preclinical dis-
ease but in whom the condition has not become clinical-
ly apparent (US Preventive Services Task Force 1996).
Secondary prevention aims at the early detection and
treatment of a condition with superior cure rates com-
pared with the treatment of clinically apparent cas-
es.
Secondary prevention relies on early and reliable iden-
tification of cases, and swift, effective, and acceptable
treatment. Regarding the identification of cases, two
strategies need to be distinguished: screening and case
finding. While screening is the testing of a population
or population subgroup within a program, case finding
relates to the identification of cases within routine sys-
tems of health care delivery.
Although great progress has been made towards the
identification of meaningful measures of secondary pre-
vention, their implementation frequently fails in prac-
tice. Causes can be attributed to the patient (the target
person), the provider, and the payer (the health care sys-
tem).

Tertiary Prevention

Tertiary prevention (� prevention, tertiary) is a health-
care strategy that aims to prevent the progression of dis-
ease, to alleviate symptoms, and to prevent subsequent
disability after initial clinical diagnosis. Tertiary pre-
vention may simply be the treatment of an already diag-
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nosed health condition and thus overlaps with medical
care. Aims of tertiary prevention vary with the status
of the health condition. The outcome of acute illness or
injury depends not only on the provision of appropriate
medical and surgical care, but also on the early recogni-
tion of patients’ needs with respect to functioning. The
main characteristic of tertiary prevention is the coordi-
nated, multidisciplinary team approach for evaluation
and intervention. Typically, this team consists of physi-
cians, nurses, physical therapists, occupational thera-
pists, speech therapists, clinical psychologists, social
workers, and others. Patient and family/caregivers are
involved as closely as possible in decision making and
planning.

Starting Points of Prevention

Starting points for prevention are basic ideas for preven-
tive efforts. They form the foundation for the develop-
ment of the concept and the strategy of a preventive pro-
gram or intervention. Numerous starting points for pre-
ventive initiatives exist. They can be classified accord-
ing to different criteria, e. g. according to the risks, dis-
eases, and/or conditions tackled (priorities); the indi-
viduals or populations addressed (target groups); or
according to the theory underpinning the initiative and
general strategies chosen (theoretical concept).
Focusing on risks to health or significant health issues
and diseases is an effective starting point for prevention.
With regard to the target group, there are two start-
ing points for preventive efforts. The first is to seek
to reduce risks in the entire population regardless of
each individual’s level of risk and potential benefits
(population-based strategy). The second is to focus the
intervention on the people likely to benefit, or bene-
fit most, from it (individual-based or high-risk strate-
gy).
Different psychological, sociological, and socio-eco-
logical theories and models have emerged within recent
decades that can serve as starting points for design-
ing a preventive intervention. The classic preventive
intervention aims to change individual health behavior
and can draw upon several different change theories.
With the development and worldwide acceptance of the
health promotion concept since the 1980s, the role of
environmental support for actions and conditions of liv-
ing has gained increasing importance in the field of pre-
vention.

Intervention Concepts

An intervention concept is a scheme for the different
elements and activities that are required to achieve the
intended outcome of a program. A concept is usually
developed in the beginning of a health promotion and
prevention activity, and it maps out detailed steps that
have to be taken to design, implement, and evaluate
a prevention program. A concept usually encompasses
the whole program cycle: analysis, strategy, implemen-
tation, evaluation, and sustainability.
Several frameworks for a systematic planning process
in prevention and health promotion have been devel-
oped since the 1980s. The models for intervention con-
cepts are procedural resources that map the path from
recognition of a need or problem to the identification of
a solution. They are designed to enhance quality man-
agement of health promotion and prevention programs,
but cannot provide off the shelf solutions.

Intervention Strategies

In health promotion and prevention activities, strategies
are a set of decisions and actions that determine the
long-term performance of an intervention. An interven-
tion strategy is usually an umbrella plan encompass-
ing a number of smaller plans and elements targeted
at a defined population in order to prevent a specific
health problem. An intervention’s strategy aims to reach
a target group in order to initiate and effect changes
in their ideas and preventive behavior. As health liter-
acy is a necessary condition for preventive behavior,
health education and information form an essential part
of almost any preventive intervention. Communication
of health-related facts and promotion of the intended
preventive behavior are thus important strategic aspects
of an intervention.
In health promotion and prevention, the process of
establishing a system’s ability to perform or produce
desired outcomes is known as “capacity-building”.
Therefore, in addition to mapping out strategies in order
to reach the target group, planners of an intervention
also need to build the necessary infrastructure and prob-
lem-solving capabilities.

Health Promotion

The concept of health promotion is not clearly defined:
it has a variety of meanings and is thus used to describe
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a number of different activities. In the beginning of
the 1980s, as “health promotion” acquired wider preva-
lence, several different individuals and organizations
provided their own definitions. The term was selectively
interpreted, and as a result of this, every stakeholder set
up their own agendas, philosophies, and constructions
of reality. In general, health promotion is described as
a process or an activity directed towards enabling peo-
ple to take action. Correspondingly, health promotion
is not something that is done on or to people; it is
done with people, either as individuals or as groups
(Nutbeam 2001). For this purpose, behavioral health
approaches are used with individuals in relation to per-
sonal health behavior and in relation to compliance with
health care interventions. Lalonde (1974) described in
the “Health Field Concept” that health behavior is obvi-
ously one of the key determinants of health and disease.
This simple model of a health territory characterizes
four main inputs to individual health:

• Lifestyle and behavior
• Health, social, and other service provision
• Socio-economic and physical environment
• Biological processes.

Three of these inputs are involved in health promotion.
Health promotion advertises health in the quest of influ-
encing lifestyle, health services, and, furthermore, the
environment. Apart from some passing consideration
for genetic counseling, the ‘inherited’ aspects of health
receive little attention (Tones 2003).
In the context of the determination of health, health
promotion comprises actions directed toward changing
both the determinants within the more immediate con-
trol of individuals, such as individual health behaviors,
and those outside the immediate control of individuals,
such as social, economic, and environmental conditions
that influence health.
As well as prevention, health promotion may be divided
into several other subdisciplines. To explain the nature
and demands of health promotion more specifically, the
� Ottawa charta will be considered closely as the fun-
damental description of the term “health promotion”.
Contemplation of � health goals, the � actors and mod-
els of health promotion, and the � fields of action
of health promotion will be continuously discussed.
Besides this, the principles of � health education,
� motivation, and � sustainability will be described. To
have a complete view of health promotion, it is neces-

sary to present the � models of evaluation, the � set-
tings, and the � target groups.

Ottawa Charta

The core elements, aims, and goals, as well as the prin-
ciples of health promotion were first summarized in the
Ottawa Charta in November 1986 at the 1st Internation-
al Conference on Health Promotion in Ottawa, held by
the Canadian Public Health Association in collabora-
tion with the WHO. It was directed as a basic program
for governmental and non-governmental actors. Essen-
tial terms of health promotion were first defined and
characterized in this Charta.
The development of the Ottawa Charta was based on
a resolution of the World Health Assembly in Geneva
in 1977. The assembly aimed at enabling health for all
in order to allow all citizens to have the possibility of
leading a productive and social life. This goal became
a general goal, “Health for all”, in the declaration of the
International Conference on Primary Health Care and is
still considered a primary goal. The Charta was trans-
lated into many languages and disseminated widely in
the 1980s.
Further differentiation of the above-mentioned terms on
health promotion took place at the successor confer-
ences in Adelaide (Australia) in 1986 and Sundsvall
(Sweden) in 1991, at the 4th International Confer-
ence on Health Promotion (New Players for a New
Era: Leading Health Promotion into the 21st Centu-
ry) in Jakarta in 1997, at the 5th International Confer-
ence on Health Promotion (Health Promotion: Bridg-
ing the Equity Gap) held in Mexico City in 2000, and
the 6th International Conference on Health Promotion
(Bangkok-Charta for Health promotion in a globalized
world) held in Bangkok in 2006.

Health Promotion – Fields of Action

The Ottawa Charta is the key document in health pro-
motion and it describes both fields of action in health
promotion and basic strategies of health promotion.
These basic strategies are advocated to create essen-
tial conditions for health in general, enabling all peo-
ple to achieve their full health potential and mediating
between the different interests of society in the pursuit
of health. These strategies are supported by five priority
action areas as outlined in the Ottawa Charta for health
promotion:
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• to build healthy public policy,
• create supportive environments,
• strengthen community action,
• develop personal skills, and
• reorient health services.
According to the understanding of the WHO, health
promotion describes the concepts of analyzing and
increasing the resources and potential for health on all
policy and social levels. This led to identification of
the above-mentioned five important fields of action in
health promotion. The fields of action were also con-
firmed at the 4th International Conference on Health
Promotion, which took place in Jakarta in 1997, 11
years after the Ottawa conference. Furthermore, most
elements and terms of the Ottawa Charta, like health
policies, were added. In particular, the contents of the
Ottawa Charta were developed into new priorities in the
following fields:
• promote social responsibility for health,
• increase investments for health development,
• expand partnerships for health promotion,
• increase community capacity and empower the indi-

vidual, and
• secure an infrastructure for health promotion.

Health Goals

Health goals arose in the reorientation of health pol-
icy with new aims in health promotion and disease
prevention in the mid 1970s. Health goals are gen-
eral statements of intent and aspiration, intended to
reflect the values of the community in general, and the
health sector in particular, regarding a healthy society.
The achievement of health goals is supported by using
health targets to define a change in the health status
of a population that can be reasonably expected with-
in a defined time period. On the basis of firm evidence,
health goals are used for creating recommendations and
cataloging measures to be undertaken in special sectors
and population groups.
The WHO advocated the development of health goals
and adopted its first worldwide program of health goals
at the conference of Alma Ata. This program was fol-
lowed by the European program with the title “Health
for all 2000” in 1984. It encompassed 38 health goals
amongst other general goals like “for better health” or
“for promoting healthy life styles”. It was also agreed
to measure the attainment of health goals regularly and

to publish the results of these measurements. Therefore,
65 indicators were developed for measurement purpos-
es. In the course of time, health goals underwent further
development in 1991; after that, the program was trans-
ferred into the health goal program “Health for all in
21st century – health 21”.

Actors of Health Promotion

The conception and implementation of the complex aim
“health promotion” demands the collaborative work of
many actors, not only those in the medical field but also
representatives from numerous societal sectors. Acting
on the creation of health promotion is the responsibility
of political decision markers at both national and inter-
national levels. This acting includes regulations and
measures by law as well as sustainable funding for con-
tinuous and long-term support of flexible mediating and
advising structures in health promotion. Actors come
from governmental and non-governmental sectors, the
education and welfare system, and the work environ-
ment as well as the health care system.

Models of Health Promotion

Models or theories in health promotion are systemati-
cally built and validated constructs with clearly defined
and interconnected concepts covering a wide range of
phenomena related to health behaviors or health con-
ditions. The best-known and most often applied health
promoting models have four different orientations: the
first, from the 1930s–1950s, examined health behav-
iors and behavior changes by focusing solely on the
individual and her/his characteristics. While these the-
ories substantially contributed to the understanding of
human health practices, the attention to and the inclu-
sion of the broader environmental and socio-economic
context led to a second generation of theories that focus
also on the influence and competence of a communi-
ty, or “setting”, in which individuals live, work, play,
and learn. These theories might also include the indi-
vidual as one focus of intervention, but they additional-
ly address issues beyond the control of the individual,
such as the increased availability of supporting devices
(e. g. provision of condoms free of charge or a health
center in the neighborhood).
A third group of theories clusters around raising aware-
ness and transmitting knowledge through communi-
cation and action-motivation. Here, the targets might
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be individuals, (risk) groups, communities, or even
whole nations, addressed by mass communication cam-
paigns or social marketing strategies (e. g. BZgA’s HIV-
prevention campaign “Mach’s mit”). A fourth group
of theories focuses on the analysis of organization-
al structures and structural change mechanisms and
their health impact by means of general policy or
“healthy public policy” development (Nutbeam and
Harris 2004).
Many projects have been conducted successfully with-
out theory – solely based on experience or intuition.
However, the likelihood of success and effectiveness
has been proven to be higher when the conceptualiza-
tion had been theory-led.

Health Education

Health education plays a significant role in health pro-
motion and represents one principle of the implemen-
tation of intervention strategies of primary, secondary,
and tertiary prevention. Health education deals with
mediating health information that influences social,
economic, or environmental related determinants of
healthy lifestyles and health promoting behavior. The
regional European office of the WHO aims to strength-
en knowledge and experience of individuals on health
and illness and the organism and its functions, as well
as disease prevention. It emphasizes strengthening of
knowledge and experience of individuals regarding the
utilization of health services and understanding of the
functions of these services. The objective of these
efforts is to give the individuals responsibility for their
health and the ability to use the offerings of health care
systems. Furthermore, the idea of health education is
based on the principle of human rights, allowing people
to gather complete information in the field of health and
illness.

Motivation

In psychology, motivation refers to the initiation, direc-
tion, intensity, and persistence of behavior, as well as
being the desire and willingness to do something. Moti-
vation in the sense of health promotion and disease pre-
vention means the willingness of individuals to partic-
ipate in health promotion interventions and to imple-
ment the recommendations of health promotion in dai-
ly life. Motivation is an essential element required for
individuals to follow the suggestions of health pro-

motion campaigns. Motivation for participating in and
implementation of health promotion issues is generated
by health education.

Sustainability

The term was originally applied to natural resource sit-
uations in a long-term perspective. In general, sustain-
ability represents the concept of meeting the needs of
the present without compromising the ability of future
generations to meet their needs (Brundtland Commis-
sion). Today, it applies to many disciplines, including
economic development, the environment, food produc-
tion, energy, and social organization.
Sustainability refers to doing something while con-
sidering the long-term consequences. Today’s deci-
sions are made under consideration of sustaining activi-
ties into the long-term future. Sustainable development
includes two key concepts: the concept of “needs”, in
particular the essential needs of the world’s poor, to
which overriding priority should be given; and the idea
of limitations imposed by the state of technology and
social organization on the environment’s ability to meet
present and future needs.
Sustainable development does not focus solely on envi-
ronmental issues. More broadly, sustainable develop-
ment policies encompass three general policy areas:
economics, the environment, and society. It incorpo-
rates many elements, and all sectors, including the
health sector, which must contribute to achieve sus-
tainable development. Human beings are at the cen-
ter of sustainable development. Sustainable develop-
ment refers to the use of resources, direction of invest-
ments, orientation of technological development, and
institutional development in ways that ensure current
development and use of resources do not compromise
the health and well-being of future generations. In
the context of health promotion and disease preven-
tion, sustainability is considered to be the realization
of sustainable health through development of a healthy
environment and the support of health-conscious deci-
sions of individuals. The current health program of
the WHO is “Health 21” and is connected with the
program on sustainable development of “agenda 21”.
Health promotion intervention can be classified as sus-
tainable if effects are achieved after the project’s end
and developed processes have a continued and lasting
effect.
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Models of Evaluation

In terms of health promotion, evaluation contributes to
both consideration of a project’s course (implementa-
tion of empowerment or participation) and results at the
end of the project. It depicts a basic element of quality
assurance and contributes to the success and the sustain-
ability of a health promotion intervention. Evaluation is
therefore an essential part of each intervention. Surveil-
lance of goal attainment, formulation of reachable and
observable goals, definition of target groups, documen-
tation, legitimization, and improvement of the project’s
course are fundamental elements of evaluation. Evalu-
ation helps in the understanding of the causes of suc-
cess or failure of a project and gives valuable contribu-
tions to strengthen the interventions idea. Planning of
an intervention and evaluation of a project are close-
ly connected. Essentially, evaluation is using diverse
methodology approaches that include qualitative meth-
ods and quantitative methods (e. g. case studies, survey
research, statistical analysis, and model building). It is
estimated that more than 100 approaches for evaluation
measures exist. The principal approaches are outlined
in the essay on evaluation models.

Settings

Settings are places or social conditions in which
humans spend a huge part of their lives and which
have a great influence on their health. Working condi-
tions, leisure areas, and schools depict typical settings
for individuals. The concept of health promotion that is
described in the Ottawa Charta emphasized the impor-
tance of settings in which interventions are carried out.
Moreover, the Ottawa Charta demanded the creation of
health promoting settings in one of its area of activi-
ty, “create supportive environments”. Regarding health
promoting activities, the setting also describes a well-
defined social environment that is needed for analyzing,
defining, and implementing health promotion interven-
tions. In this context, individuals belong to various set-
tings and are influenced by various settings. The set-
ting approach in primary prevention and health promo-
tion, which was first put forward by the WHO (WHO
1986), denotes a systemic intervention that aims to
change structures and processes in a setting, rendering
it more conducive to health. The formulation of the set-
ting approach was an important step in the development
of health promotion activities. Examples of settings are

numerous and there are widespread programs and inter-
ventions, mainly initiated by the WHO.

Target Group

Target groups are an important element of all health
education and information measures in health promo-
tion and disease prevention. A clear and well thought-
out definition of the group at which an intervention is
targeted is an important condition for formulating real-
istic objectives and for reaching those objectives as well
as for reaching the group itself. Strategies and mea-
sures have to correspond to the lifestyles of the target
groups if lasting individual or structural changes are to
be achieved.
If the health behavior and living conditions of target
groups will be changed and improved sustainably in set-
tings, strategies have to be geared to the way of life of
the target groups. Settings also have to be defined in
this context. Target-group orientated work is regarded
as standard in health promotion activities since a lack
of it is associated with an undifferentiated and ineffi-
cient appeal of the intervention to all people. In order to
evaluate the attainability of target groups, projects in the
field of health promotion are characterized with respect
to the participants and recipients.

Summary

The term “health” means, in its plain form, the absence
of disease. In the first definition, the WHO outlined
health as the state of complete physical, emotional, and
social well-being, not merely the absence of disease or
infirmity. In further definitions, this was extended and
additional fundamental terms were integrated: intel-
lectual, environmental, and spiritual health. The well-
balanced interplay of all named components is finally
established on the principle of self-responsibility.
Health promotion and prevention provide the pathway
or process to achieve this balance. As the introduction
explained, a pointed and clear distinction between (dis-
ease) prevention and health promotion should be made.
Disease prevention focuses on protecting as many peo-
ple as possible from all consequences of a threat to
health. In contrast, health promotion consists of the
development of lifestyle habits that healthy individu-
als and communities can adopt to preserve and increase
their state of well-being. The final aim is to optimize
the health status.
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Prevention of Insect Stitches

� Prophylaxis of Insect Bites

Prevention of Mental Disorders

Definition

Prevention of mental disorders has as its target the
reduction of symptoms, incidence, prevalence, recur-

rence of mental disorders, or the risk condition for
a mental illness, preventing or delaying recurrences and
also decreasing the impact of illness in the affected
person, their families and the society and ultimately
of mental disorders. It uses mental health promotion
strategies as one of the means to achieve these goals.
Prevention of mental disorders can be considered as one
of the aims and outcomes of a broader mental health
promotion strategy.

Prevention of Occupational Diseases

Definition

Prevention of � occupational diseases includes policies
and actions to eliminate or reduce occupational � risk
factors, thus reducing or eliminating occupational dis-
eases and injuries, work-related diseases and premature
deaths. Several levels of prevention are defined. Pri-
mordial prevention includes elimination of any predis-
posing risk factor, for example substitution of asbestos
with another less harmful substance in the produc-
tion process. Primary prevention includes protection
from exposure to an occupational factor, e. g. enclosed
machinery that does not allow spread of solvents or
use of adequate protective equipment. Secondary pre-
vention includes the use of screening tests, for exam-
ple detection of early signs of occupational exposures
and symptoms during the preventive check-ups. Ter-
tiary prevention includes interventions aimed at slow-
ing the progress of already established occupational or
� work-related disease.
Coping with the demands of prevention is difficult with-
out appropriate legislation and regulation and a central-
ly directed articulation of the process and work instruc-
tions.

Prevention of Oral Diseases
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Synonyms

Prophylaxis

Definition

In dentistry, prevention is any activity by which an indi-
vidual avoids the development of an � oral disease or
condition (primary prevention), diagnoses oral diseases
at an early stage or prevents its reoccurance (secondary
prevention), and improves or maintains a person’s func-
tional status (tertiary prevention).
Prevention can be directed to all individuals (i. e.
the whole population), sections of the population (for
example school children), or the individual patient. Pre-
vention can include measures for all people indepen-
dent of their individual risk (mass prevention) or mea-
sures only for high risk groups.

Basic Characteristics

Background

Oral diseases are the most prevalent noncommunicable
chronic diseases (NCDs). From a dental public health
point of view the following oral diseases are relevant:
� dental caries, � periodontal diseases, dental trauma
and oral cancer, because these diseases are linked to
common, preventable (modifiable) and lifestyle relat-
ed risk factors (e. g. unhealthy diet, tobacco use, risky
lifestyle; Daly 2002). The burden of oral diseases for
the individual patient (pain, limited functioning and
appearance) and the society (treatment costs) is sub-
stantial. It is therefore beyond dispute to prevent these
conditions.
The majority of oral diseases do not cause life-threat-
ening conditions. It was therefore difficult in the past
to implement dental prevention in the health care sys-
tem. Current research has shown that oral diseases have
a considerable impact on oral health related quality of
life. In the western world, the loss of teeth (caused
by caries, periodontal diseases, dental trauma or oth-
er reasons) has a wide range of psycho-social conse-
quences for the affected individuals (eg. problems with
finding a job or partner). This is also the case for sub-
jects with severe orthodontic problems or oral cancer
with their disfiguring consequences. This made it easi-
er to establish measures for the prevention of oral dis-
eases.

Measures of Primary Prevention

Primary prevention focuses on maintaining good habits.
The most important measures of primary prevention for
oral diseases are:
• tooth brushing based on the practical experience that

� plaque-free teeth do not or less frequently develop
caries or periodontal diseases. The positive effect of
tooth brushing for oral health is evidence-based.

• use of fluorides. There are more than 10 systemat-
ic reviews/meta-analyses in the Cochrane Library
(The Cochrane Collaboration) about the caries-pre-
ventive effect of fluoridation. Fluorides can be given
as topical (tooth paste, varnish, mouth rinses) and/or
systemic preparations (tablets, salt, water). Current
research has shown that the caries-preventive effect
of fluoride is mainly attributed to the effects on dem-
ineralization/ remineralization at the tooth oral fluids
interface (ten Cate 1999).

• healthy diet. The relationship between sugar-rich
diet and oral health is well-known. All programs to
improve diet (i. e. to reduce fat or sugar) automati-
cally help to improve oral heath.

• � fissure sealants in children and teenagers in order
to prevent the development of dental caries in pits
and fissures of � permanent teeth.

• consultations for pregnant women to improve the
knowledge regarding oral health of their children.

• safety precautions to reduce the risk of dental
and maxillofacial trauma or to reduce the result-
ing sequelae: using seat-belts in cars, gum-shields
in dangerous sport, Dentosafe® (boxes for shortterm
storage of fully avulsed teeth) in ambulances and
first-aid kits etc.

• campaigns against tobacco and alcohol consumption
to reduce the risk of oral cancer.

Measures of Secondary Prevention

Screening, early detection, and early treatment of oral
diseases are the most important focus areas of sec-
ondary prevention:
• yearly dental check up in the dental office or in the

dental public health service (this allows to screen the
population for early stages of oral diseases: white
spots, bleeding gum, precancerous changes of oral
mucosa etc.),

• special diagnostic and therapeutic procedures in risk
groups and prescription of tailored preventive mea-
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sures for example in subjects with juvenile pro-
gressive periodontal diseases or immunosupressed
patients,

• treatment of early disease stages (for example treat-
ment of baby teeth caries to prevent caries develop-
ment in the permanent dentition, sealants and pre-
ventive fillings in dark-colored pits and fissures to
prevent more extended tooth decay),

• treatment of malpositions of teeth for example to
reduce the risk of dental trauma in protruded front
teeth.

• early treatment of dental trauma because prognosis
depends on time between accident and treatment.

Measures of Tertiary Prevention

Tertiary prevention includes all measures for oral reha-
bilitation. This includes fillings of decayed teeth, the
treatment of periodontal diseases, the replacement of
lost teeth (� dentures, implants), and the complex treat-
ment of oral cancer. The recall period for the patient
depends on the individual risk situation and the disease
progress.

Limitations of Dental Prevention

Even optimal prevention cannot completely avoid the
development of oral diseases. Only the extent and
severity of these diseases can be reduced. In addition
to specific risk factors like bad oral hygiene, sugar-
rich diet, no fluoridation or heavy smoking further
factors are included in the etiology of oral diseases
(systemic illnesses, habits). Tooth loss caused by dia-
betes mellitus associated periodontitis can serve as
an example. Other examples are tooth decay caused
by parafunctional habits (bruxism), nutritional disor-
ders (bulimia) or genetics (amelogenesis imperfecta).
However, the major part of oral diseases is lifestyle-
related. Furthermore, prevention has to be free of any
risks for the individual to reach a wide acceptance of
preventive measures (for example avoidance of den-
tal fluorosis by supervised use of systemic fluorida-
tion).

Implications for the Health Care System

Effective dental prevention requires sufficient structural
and political conditions:

• political support for a “healthy environment”,
• wide acceptance of preventive measures in the soci-

ety,
• sufficient financial and personnel resources,
• cooperation between all members of the health care

system (dentists, dental public health service, health
insurances etc.),

• more competences in the dental education to prevent
oral diseases (Plasschaert 2004)

• implementation of dentist’s knowledge in the educa-
tional system,

• implementation of an incentive scheme within the
dental care system focusing on preventing instead of
treating oral diseases.

Conclusion

In most of the cases prevention of oral diseases does not
lengthen life, but improves oral health related quality
of life for large parts of the population and may reduce
socially determined inequalities. Finally, it should be
born in mind that prevention of oral diseases always
has a positive effect on general health and vice versa all
measures to improve general health also improve oral
conditions.

Cross-References

� Complete Removable Dental Prosthesis
� Dental Caries
� Dental Plaque
� Dental Sealant
� Fissure Sealing
� Oral Diseases
� Periodontal Diseases
� Permanent Teeth

References

Daly B, Watt R, Batchelor P, Treasure E (2002) Essential Dental
Public Health. University Press, Oxford

Plasschaert AJM, Holbrook WP, Delap E, Martinez C,
Walmsley AD (2004) Profile and Competences for the
European Dentist. http://adee.dental.tcd.ie/ec/repository/
EJDEProfile---final---formatted-for-web-.pdf

ten Cate JM (1999) Current concepts on the theories of the mech-
anism of action of fluoride. Acta Odontol Scand 57:325–329

The Cochrane Collaboration http://www.thecochranelibrary.org

http://adee.dental.tcd.ie/ec/repository/EJDEProfile---final---formatted-for-web-.pdf
http://adee.dental.tcd.ie/ec/repository/EJDEProfile---final---formatted-for-web-.pdf
http://www.thecochranelibrary.org


P

Prevention, Primary 1141

Prevention Paradox

Definition

Primary prevention involves two strategies that are
often complementary. It can focus on the whole pop-
ulation with the aim to reduce average risk of particular
disease (population strategy), or on people at high risk
as a result of particular exposure (the high-risk indi-
vidual strategy). The major advantage of the popula-
tion strategy is that it does not require identification of
the high-risk group and its main disadvantage is that it
offers little benefit to individuals because their absolute
risks of disease are quite low. In other words a preven-
tive measure that brings large benefits to the community
but may offer little to most participating persons. This
phenomenon is known as prevention paradox.
For example, most people will wear seat-belts while
driving for their entire life without being involved in
a crash. The widespread wearing of seat-belts has pro-
duced benefits to many societies but little benefit to
most individuals.

Prevention, Primary
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Definition

Primary prevention is the health management strate-
gy that aims at the prevention of the onset of clinical
risk factors or even preclinical changes (U.S. Preven-
tive Services Task Force 1996). The term prevention is
derived from the latin verb “praevenire” which means
“coming before”. It denotes that something is effec-
tively done before a targeted condition has evolved.
Primary prevention encompasses measures to reduce
risk behavior or risk factors for disease (e. g. action on
smoking to prevent lung cancer and coronary heart dis-
ease) and to reduce the risk for acquiring a pathogen,
respectively (e. g. immunizations). In contrast, sec-
ondary prevention (�prevention, secondary) aims at the
identification and treatment of asymptomatic persons
who have already developed risk factors or preclinical

disease but in whom the condition has not yet become
clinically apparent. Tertiary prevention (� prevention,
tertiary) refers to an intervention that aims to miti-
gate health consequences of a clinical disease (Com-
mission on Chronic Illness 1957). Primary prevention
can include elements of, but is distinct from � health
promotion, which is “the process of enabling people
to increase control over, and to improve, their health”
(WHO 1986). The latter process, which is character-
ized by � participation and � empowerment, � advo-
cacy, � enablement and � mediation is not restricted to
a specific phase of the health or disease history.

Basic Characteristics

Value of Primary Prevention

The particular value of primary in contrast to secondary
and tertiary prevention lies in the reduction of risk expo-
sure leading to a reduction of the number of episodes
of ill health over time and extension of the healthy life
span. There are a number of examples of successful pri-
mary prevention, e. g. immunization programs, breast
feeding or child safety car seats in childhood, regu-
lar physical activity and bicycle helmets in the gener-
al population, and pneumococcal vaccine or avoidance
of excess sun in high risk populations (U.S. Preven-
tive Services Task Force 1996). For clinicians and the
general population primary prevention often appears
as an abstract concept because it is directed towards
a healthy population. More difficulties are encountered
if the potential value of a primary intervention has to be
balanced against the interests of other societal or eco-
nomic sectors, including even the health sector: suc-
cessful primary prevention may be detrimental to the
economic interests of e. g. the tobacco or alcohol indus-
try and the distributors of their products.

Key Concepts of Primary Prevention

Behavioral Versus Contextual Approach Measures
of primary prevention can act on several levels: the indi-
vidual behavior on one hand and the wider socio-eco-
logical conditions on the other. The latter form the con-
text for individual behavior and encompass important
determinants of health. Some primary prevention mea-
sures also intervene on the individual biomedical level,
for example immunizations. Traditionally � health edu-
cation is one of the main instruments of the behavioral
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approach (e. g. a safe sex media campaign aiming to
change individual risk behaviors regarding HIV/AIDS),
whilst policy and legislative measures aiming to reduce
risks in the living environment belong to the mainstays
of the contextual approach (e. g. smoke protection laws
creating smoke free public places; introduction of com-
pulsory car seat belts).

Population Versus High Risk Strategy Regarding
the target group of prevention measures, a � popula-
tion strategy targeting the whole population or large
subgroups of it (e. g. all sexually active persons) and
a � high risk strategy in which efforts are focused on
those deemed most likely to develop disease, can be dis-
tinguished. The population strategy rests on the obser-
vation that many risk factors and risk behaviors (e. g.
blood pressure, smoking) exhibit a continuum of sever-
ity and associated risk and that the greatest benefit to
the community will be achieved by shifting the whole
curve (e. g. lower the blood pressure across the whole
population), even if this may offer only little benefit
to each participating individual (“prevention paradox”)
(Rose 1992). Issues with the high risk strategy are the
need to (easily) identify the target group and develop
interventions which are tailored to that particular group.
The high risk strategy falls mainly in the domain of sec-
ondary prevention (screening).

Setting Approach A � setting is a confined social
system with a certain set of conditions for and influ-
ences on health and the opportunity to shape these
conditions for a better health. The setting approach in
primary prevention and health promotion, which was
first put forward by the WHO (WHO 1986), denotes
a systemic intervention that aims to change structures
and processes in a setting rendering it more conducive
to health. This approach accounts for the contextu-
al nature of individual behavior, is non-discriminatory
(all individuals in a setting are reached) and has great
potential for a sustainable change in health related out-
comes through action on setting innate determinants
of health. Examples of settings include kindergartens,
schools, workplaces, hospitals, prisons, neighborhoods
and communities.

Primary Prevention and Health Promotion

Health promotion as a process can be found both within

and outside the confines of primary prevention. Accord-
ing to a World Health Organization definition, health
promotion is “the planned and managed process of
encouraging and assisting improvement in the health
of a population as distinct from the provision of health
care services” (WHO 1998). Health promotion over-
laps and complements prevention strategies aiming at
the sole reduction of risk factors. It has been suggest-
ed that the risk-reduction context of prevention relates
to both a reduction of risk factors and a strength-
ening of resources, while the context of the health
promotion process is predominantly resource-oriented
(Rosenbrock 2004). While health promotion is said to
encompass wide if not all domains of life, disease pre-
vention frequently is regarded as emanating from the
health sector only and dealing with risk factors and risk
behavior. It is important therefore to realize that dis-
ease prevention and health promotion are complemen-
tary activities towards the public health goal of “ensur-
ing conditions in which people can be healthy” (Insti-
tute of Medicine 1988).

Limitations and Challenges

The quest of primary prevention coexists and may be
in conflict with issues of personal choice and pref-
erences on an individual level, cultural stereotypes,
industrial interests, political power or democratic deci-
sion making to name but a few on a larger level. The
building up of an evidence-base, in particular for com-
plex contextual interventions with a long time hori-
zon (for potential benefits as well as damage), rep-
resents an ongoing methodological challenge. Against
a background of increasing demand for evidence-based
practice, this lack of evidence may put primary pre-
vention at a disadvantage in resource allocation deci-
sions. The development of quality management and
good quality criteria for primary prevention interven-
tions are one attempt to address this issue. Although
some primary prevention measures can be worthwhile
in monetary terms (e. g. small pox eradication), oth-
ers are not or may never be able to prove it, mak-
ing the economic argument for primary prevention
a dangerous one to embark on. Despite the sometimes
large costs and uncertain cost-effectiveness, preven-
tion is a primary public health obligation because it
prevents suffering and improves quality of life (Rose
1992).
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Sustainable Primary Prevention

Despite their profound impact and its great successes,
primary prevention activities are also subject to disap-
pointment. Health gain in populations requires health
promotion and disease prevention activities over years
and decades. Evidence-based activities at the base of
health promoting policies across sectors which shape
the social and physical environment in which people
live are potentially sustainable (Smith et al. 2006). Con-
sistent with this analysis, the Institute of Medicine has
issued recommendations (Institute of Medicine 2002)
which include:
• Overhaul of the Public Health Infrastructure and

competency building within and outside the Public
Health services

• Focus on sustainable change by support of ongoing
community engagement

• Recognition of communication as a critical core
competency including dialogue with the mass media

• Development of a research agenda and build up of
an evidence-base that will guide policy making

• Inclusion of age-appropriate preventive services into
insurance plans

Cross-References

� Advocacy
� Empowerment
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Synonyms

Early detection and treatment of diseases

Definition

Secondary prevention is the health management strat-
egy that aims at the identification and treatment of
asymptomatic persons who have already developed risk
factors or preclinical disease but in whom the condi-
tion has not become clinically apparent (U.S. Preven-
tive Services Task Force 1996). The term prevention is
derived from the latin verb “praevenire” which means
“coming before”. Its meaning is that something is effec-
tively done before a disease state evolves in order to
make this disease state impossible or less likely. Where-
as primary prevention refers to an intervention before
clinical risk factors or preclinical changes have evolved,
and tertiary prevention refers to an intervention that
aims to mitigate health consequences of a clinical dis-
ease, secondary prevention aims at the early detection
and treatment of a condition with superior cure rates
compared to the treatment of clinically apparent cases
(Commission on Chronic Illness 1957). Because of dif-
ficulties in the diagnosis of mental disorders, the Insti-
tute of Medicine redefined prevention for the mental

http://www.euro.who.int/AboutWHO/Policy/20010827_2
http://www.euro.who.int/AboutWHO/Policy/20010827_2
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health field and suggests the terms prevention, treat-
ment, and maintenance instead for its core activities
(Institute of Medicine 1994). In this terminology, pre-
vention is restricted to the classical concept of primary
prevention, while secondary prevention is part of the
activities treatment and maintenance and relates both to
the index condition and co-occurring disorders.

Basic Characteristics

Value of Secondary Prevention

There are a number of examples of successful sec-
ondary prevention, e. g. in early childhood screening for
inborn metabolic errors, vision and hearing screening in
the general population and especially in high risk pop-
ulations hemoglobin measurement, HIV and tuberculo-
sis testing (U.S. Preventive Services Task Force 1996).
Generally clinicians and the general population find it
easier to understand the value of secondary prevention
than that of primary prevention. This is easily under-
stood as secondary prevention is a less abstract con-
cept and requires many of the skills that clinicians are
trained for (and people are used to): screening, diag-
nostic work-up and therapeutic interventions. More dif-
ficulties are encountered if the potential value of a sec-
ondary intervention at the individual level of preclinical
disease has to be balanced against its value at a pop-
ulation level with a mix of healthy and diseased per-
sons. This affects the context and biometrical properties
of screening tests, questions of efficacy and effective-
ness and the allocation of resources under conditions of
restraint. An example is the discussion on which inborn
errors of metabolism should be included in screening
programs for newborns: while many conditions could
easily be tested for, only some can be treated and hence
are meaningful for secondary prevention. Care must be
taken not to put clinical enthusiasm over the best inter-
est of the patient or parent and their rights to know, but
also not to know.

Key Elements of Secondary Prevention

Secondary prevention relies on early and reliable iden-
tification of cases, and swift, effective and acceptable
treatment. Regarding the identification of cases two
strategies need to be distinguished: screening and case
finding. While � screening is the testing of a popula-
tion or population subgroup within a program, � case

Prevention, Secondary, Table 1 Wilson and Jungner criteria for
screening programs (1968)

Knowledge of disease: • The condition should be important.

• There must be a recognizable latent
or early symptomatic stage.

• Natural course of condition, including
development from latent to declared
disease, should be adequately
understood.

Knowledge of test: • Suitable test or examination.

• Test acceptable to population.

• Case finding should be continuous
(not just a “once and for all” project).

Treatment for disease: • Accepted treatment for patients with
recognized disease.

• Facilities for diagnosis and treatment
available.

• Agreed policy concerning whom to
treat as patients.

Cost considerations: • Costs of case finding (including
diagnosis and treatment of patients
diagnosed) economically balanced in
relation to possible expenditures on
medical care as whole.

finding relates to the identification of cases within rou-
tine systems of health care delivery, e. g. during a vis-
it at the doctor’s office for some related or unrelat-
ed cause. Classical criteria for meaningful screening
programs have been formulated by Wilson and Jungn-
er (1968), see Table 1. These have been extended to
account for developments in both science (e. g. genetic
testing) and society (e. g. consumer movement) (Goel
2001; UK National Screening Committee 2003). These
extensions include that
• all the cost-effective primary prevention interven-

tions should have been implemented as far as practi-
cable,

• if screening is for a mutation the program should be
acceptable to people identified as carriers and to oth-
er family members,

• there should be a plan for managing and monitoring
the screening programme and also an agreed set of
quality assurance standards,

• all other options for managing the condition should
have been considered (e. g. improving treatment,
providing other services), to ensure that no more cost
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effective intervention could be introduced or current
interventions increased within the resources avail-
able,

• evidence-based information, explaining the con-
sequences of testing, investigation and treatment,
should be made available to potential participants to
assist them in making an informed choice,

• the benefit from the screening programme should
outweigh the physical and psychological harm
(caused by the test, diagnostic procedures and treat-
ment).

Efficacy, Effectiveness, Side Effects

� Efficacy relates to the positive effects of prevention
programs that have been reported from studies, while
� effectiveness tries to make a statement to its perfor-
mance in routine care. Evidence bases have been devel-
oped in the context of the evidence-based medicine
movement (EBM) and health technology assessment
(HTA reports), e. g. by the � Cochrane Collabora-
tion (see www.cochrane.org), the National Institute for
Health and Clinical Excellence in the UK (� NICE,
www.nice.org.uk) or the U.S. Agency for Health care
Research and Quality (� AHRQ, www.ahrq.gov).
� Cost-effectiveness is an important aspect of the
economic evaluation of secondary prevention. To this
purpose, the effectiveness of prevention programs is
weighed against expenses and potential savings (Wild-
ner 2001; Drummond et al. 2005).
Screening can contribute to the reduction of the risk of
developing a disease, it cannot guarantee however pro-
tection. Moreover, adverse events of an inevitable min-
imum of false positive and false negative results have
been reported (Brett 2001). Psychological side effects
of false-positive rates of programs of secondary pre-
vention deserve careful consideration. In order to con-
tribute to the evidence base, the development of a cul-
ture of documentation and evaluation as part of sec-
ondary preventive service delivery is essential.

Barriers to Service Delivery

Although great progress has been made towards the
identification of meaningful measures of secondary pre-
vention, their implementation frequently fails in prac-
tice. Causes can be found at the side of the patient
resp. target persons, the provider, and the payer resp.
the health care system. Examples are to little or inad-

equately framed information of the target group (e. g.
inadequate language for migrant populations), counter-
productive activities or myths within the target group
(e. g. inadequate perception of the risk of side effects),
inadequate reimbursement and fragmentation of health
services (e. g. losses of clinical important information),
neglect of socially disadvantaged groups (e. g. losses to
follow-up), refusal to build necessary structures (e. g.
screening capacities) and deficits in medical training
with respect to preventive services (e. g. prioritization
of treatment).

Recommendations for Clinical Preventive Services

The U.S. Preventive Services Task Force has reflected
on its experience with successful secondary prevention
within clinical service delivery. Their principal findings
are (www.ahrq.gov/clinic/cpsix.htm):
• Interventions that address patients’ personal health

practices (behavior) are vitally important.
• The clinician and patient should share decision-

making.
• Clinicians should be selective in ordering tests and

providing preventive services.
• Clinicians must take every opportunity to deliver

preventive services, especially to persons with lim-
ited access to care.

• For some health problems, community-level inter-
ventions may be more effective than clinical preven-
tive services.

Cross-References

� AHRQ
� Case Finding
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� Cost-Effectiveness
� Effectiveness
� Efficacy
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� Screening

References

Brett J (2001) Women who are recalled for further investi-
gation for breast screening: psychological consequences 3
years after recall and factors affecting re-attendance. J Public
Health Med 23(4):292–300

Commission on Chronic Illness (1957) Chronic illness in the
United States vol 1. Harvard University Press, Cambridge

http://www.cochrane.org
http://www.nice.org.uk
http://www.ahrq.gov
http://www.ahrq.gov/clinic/cpsix.htm


1146 Prevention, Starting-Points

Drummond M, Sculpher MJ, Torrance GW (2005) Methods
for the Economic Evaluation of Health Care Programmes.
Oxford University Press, Oxford

Goel V (2001) Appraising organised screening programmes for
testing for genetic susceptibilty to cancer. BMJ 322:1174–8

Institute of Medicine (1994) Reducing risks for mental disor-
ders: Frontiers for preventive intervention research. National
Academy Press, Washington DC

UK National Screening Committee (2003) Criteria for appraising
the viability, effectiveness and appropriateness of a screening
programme. http://www.nsc.nhs.uk/uk_nsc/uk_nsc_ind.htm.
Accessed 9 Oct 2006

U.S. Preventive Services Task Force (1996) Guide to Clinical Pre-
ventive Services, 2nd ed. Williams & Wilkins, Baltimore

Wildner M (2003) Health economic issues of screening pro-
grammes. Eur J Pediatr (Suppl) 162(1):S5–S7

Wilson JMG, Jungner G (1968) Principles and Practice of Screen-
ing for Disease. WHO, Geneva

Prevention, Starting-Points

JULIKA LOSS

Institute for Health Care Sciences and Management in
Medicine, University of Bayreuth, Bayreuth, Germany
julika.loss@uni-bayreuth.de

Definition

Starting points for prevention are basic ideas for pre-
ventive efforts. They form the foundation for the devel-
opment of the concept and the � strategy of a preven-
tive program or intervention. Starting points encompass
general elementary decisions:
• what health issue the intervention should concentrate

on,
• what group or community the intervention should

target,
• what basic theory or model the intervention should

draw on.

Basic Characteristics

Before a preventive initiative is planned and developed,
some elementary decisions on the character of the inter-
vention have to be made. These decisions constitute
the general starting points. Numerous starting points
for preventive initiatives exist. They can be classified
according to different criteria, e. g. according to the
risks, diseases and/or conditions tackled (priorities), the
individuals or populations addressed (target groups), or

according to the theoretical underpinning and general
strategies chosen (theoretical concept).

Setting Priorities: Risks to Health, Diseases
and Conditions to be Prevented

Focusing on risks to health or significant health issues
and diseases is an effective starting point for preven-
tion. Epidemiology can provide the rationale and quan-
titative basis for decisions on preventive interventions
in individuals and communities.
In general, priority should be given to controlling those
risks that are well known, common, substantial and
wide-spread, and for which effective and acceptable
risk reduction strategies are available. When consider-
ing efforts in secondary prevention, e. g. � screening
tests, different criteria apply to the condition sought
and the screening test used. For example, there should
be an accepted treatment or useful intervention for
patients with the disease, there should be a latent or ear-
ly symptomatic stage, facilities for diagnosis and treat-
ment should be available etc.
The leading risk factors for developed countries are
tobacco consumption, high blood pressure, alcohol con-
sumption, high cholesterol, overweight and obesity, low
fruit and vegetable intake, physical inactivity, illicit
drugs and unsafe sex. This evidence, however, should
be only one input to the decision about the priority of an
intervention. For regional approaches, a needs assess-
ment in the target population can identify special local
concerns and risks which are more important than gen-
eral public health data.
For example, the starting point for the comprehen-
sive UK Government action plan “Saving Lives: Our
Healthier Nation”, which was launched in 1998 and
outlined the strategy to improve the nation’s general
health, was to concentrate on fighting the four “main
killers”. These biggest killers were defined as cancer,
coronary heart disease and stroke, accidents, and men-
tal illness. All of the Government’s policies, strategies
and interventions developed for “Our Healthier Nation”
draw on these four conditions that have been identified
as a starting point for the action plan.

Defining the Target Groups

With regard to the � target group, there are two start-
ing points for preventive efforts. The first is to seek
to reduce risks in the entire population regardless of

http://www.nsc.nhs.uk/uk_nsc/uk_nsc_ind.htm
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each individual’s level of risk and potential benefits
(population-based strategy). The second is to focus the
intervention on the people likely to benefit, or benefit
most, from it (individual-based or high-risk strategy).
The population-based approach aims to make healthy
behaviors or cancer screening behaviors a social norm,
or to reduce exposures, and thus lower the risk in the
entire population. Population-wide prevention applies
to everyone, is usually easy to put into practice,
and mostly consists of health education or legisla-
tion. Examples are the promotion of seat-belt use or
increased consumption of fruit and vegetables.
With the high-risk approach, a target group that bene-
fits most of the intervention is selected. For example,
one approach to promoting colorectal cancer screening
can be to primarily educate and motivate people who
are at higher risk to develop colorectal cancer, i. e. indi-
viduals aged 50 years or older, or with a family histo-
ry of colorectal cancer. Preventive measures for high-
risk individuals are usually more specific and complex
and sometimes require additional support and guidance.
Focusing on people who are more likely to benefit has
a significant impact on the health of a nation only when
there are large numbers of them.
Individual-based efforts that can be performed by
a clinician in a practice or hospital setting are also
referred to as “clinical prevention”. Clinical prevention
is aimed at individual patients and patient groups, and
includes screening, counseling, � immunization, and
� chemoprevention.
A key challenge is finding the right balance between
population-wide and high-risk approaches. Combina-
tions of these two starting points are likely to be the
best ways of improving health in many cases. For exam-
ple, a high-risk strategy for melanoma prevention might
seek to identify target individuals with three or more
risk factors (number of moles, blond or auburn hair,
and a family history of skin cancer) by asking prima-
ry health care professionals to provide special advice to
those persons. Simultaneously, a population-wide strat-
egy using � mass media communication would aim to
make sun protection a social norm, so that the whole
population is less exposed to risk.

Choosing a Theoretical Underpinning

Different psychological, sociological, and socio-eco-
logical theories and models have emerged within the

last decades that can serve as starting points to design
a preventive intervention. The classic preventive inter-
vention aims to change individual health behavior,
and can draw upon several different change theories.
With the development and worldwide acceptance of the
health promotion concept since the 1980s, the role of
environmental supports for actions and conditions of
living has gained increasing importance also in the field
of prevention.

Approaches to Behavior Change Theoretical back-
ground of most models that explain individual behav-
ior is the assumption that health behavior depends on
voluntary intentions, and that changing knowledge, atti-
tudes, beliefs, and social norms can help to change
intentions and behaviors. Three of the theories most
commonly cited in prevention literature and most often
used as starting point for interventions are outlined
below: the Health Belief Model, the Stages of Change,
and the Social Cognitive Theory.
The Health Belief Model attempts to explain and pre-
dict health behaviors by focusing on the attitudes and
beliefs of individuals. It was developed in the 1950s
by Becker et al. to explain the lack of public partic-
ipation in prevention and screening programs. They
assumed that people feared diseases, and that health
actions were motivated in relation to the degree of fear
(perceived threat) and expected fear-reduction potential
of actions and behavior (perceived benefits), as long as
that potential outweighed practical and psychological
obstacles to taking action (perceived barriers). Since
then, the model has been adapted to explore a vari-
ety of health behaviors, including screening and sex-
ual risk behaviors. A preventive intervention based on
the Health Belief Model model needs to target the indi-
vidual’s perception of the levels of susceptibility and
seriousness, and must also provide incentives to take
action and provide a clear course of action to accept-
able costs.
The Stages of Change Theory, developed by the psy-
chologists Prochaska and DiClemente in 1982, concep-
tualizes the process of change as entailing five stages:
1. precontemplation (no intention to change behavior

in the foreseeable future),
2. contemplation (awareness of a problem and serious-

ly thinking about overcoming it),
3. preparation for action (intention to take action in the

next month, history of failed action in the past year),
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4. action (modification of behavior, experiences, or
environment in order to overcome the problems),

5. maintenance (preventing relapse and consolidating
the gains attained during action).

The rationale behind “staging” people is to tailor pre-
ventive efforts to a person’s needs at his/her particu-
lar point in the change process. A variety of health-
related behaviors have been explored in populations
using the Stages of Change Theory, and the theory has
been applied in the development of countless preventive
interventions, such as smoking cessation, weight con-
trol efforts and mammography screening. For example,
the American Centers for Disease Control and Preven-
tion suggest the model as a starting point for HIV/AIDS
counseling at clinics, so the counseling provided will be
based on the client’s particular stage.
The Social CognitiveTheory was launched by Bandura
in 1986. According to this theory, a person’s individual
reality and behavior is formed by the interaction of the
environment and his or her cognitions. A key construct
of the theory is the concept of self-efficacy. Self-efficacy
refers to the confidence in one’s ability to behave in
such a way as to produce a desirable outcome. A per-
son with a high level of self-efficacy expects to succeed
and will persevere in an activity until the task is com-
pleted. A person with low self-efficacy anticipates fail-
ure and is less likely to persist in challenging activities.
Self-efficacy develops as a result of a person’s histo-
ry of achievement, from observations of successes and
failures of others, from the persuasion of others, and
from one’s own physiological state (such as nervous-
ness or anxiety). Bandura’s theory has been extremely
fruitful in developing techniques for promoting behav-
ior change, and has been applied to a wide range of
health problems, e. g. alcohol abuse or � immuniza-
tions. Focusing on self-efficacy can be an effective start-
ing point for preventive actions. Smoking cessation, for
example, has been one of the most common health-
related behaviors that self-efficacy has been linked to.
The concept is also used in lifeskills training, especially
for social and refusal skills in children and adolescents
with regard to drugs.

Approaches to Context and Environmental Change
Over recent decades, evidence of the need to tackle
the wider environmental and social issues that shape
individual choices but are beyond individuals’ control
has emerged. This socio-ecological vision of individual

change has been embraced by health promotion for two
decades since the � Ottawa charter, and it has influ-
enced preventive efforts as well. The starting point of
interventions based on this vision would be to focus on
creating supportive environments for health, by chang-
ing context and structure in order to facilitate preventive
behavior.
For example, providing health insurance coverage for
breast cancer screening, improving access to screening
facilities, and reducing waiting times for mammogra-
phies are structural changes that can positively influ-
ence utilization of � screening tests. In terms of the
prevention of childhood overweight and obesity, chang-
ing the school settings in ways that make the consump-
tion of unhealthy and fatty food more difficult for the
students can be very effective, e. g. by removing vend-
ing machines, preparing healthy breakfast in class, or
modifying the canteen menu. Classical environmental
approaches with positive preventive effects are reduc-
ing the exposition to environmental risk factors, e. g. by
improving air and water quality, food safety and safety
in traffic.

Cross-References

� Chemoprevention
� Health Strategy
� Immunization, Passive
� Mass Media
� Ottawa Charter
� Screening
� Target Group

References

Allan J, Barwick TA, Cashman S, et al (2004) Clinical preven-
tion and population health. Curriculum framework for health
professions. Am J Prev Med 27:471–476

Bandura A (1986) Social foundations of thought and action:
A social cognitive theory. Prentice-Hall, Englewood Cliffs,
New Jersey

Becker MH, Haefner DP, Karl DP, Kirscht SV, Maimann JP,
Rosenstock IM (1974) Selected psychosocial models and
correlates of individual health related behaviors. Med Care
15:27–46

Haglund B, Pettersson D, Finer D, Tillgren P (1996) Creat-
ing supportive environments for health: stories from the 3rd
International Conference on Health Promotion, Sundsvall,
Sweden. WHO, Genf

Naidoo J, Wills J (2000) Health Promotion – Foundations for
Practice, 2nd edn. Harcourt Publishers Ltd, London



P

Prevention, Tertiary 1149

Prochaska JO, DiClemente CC (1986) Towards a comprehen-
sive model of change. In: Miller U, Heather N (eds) Treating
Addictive Behaviors. Plenum Press, New York, pp 3–27

Smith RA (1999) Principles of successful cancer screening. Surg
Oncol Clin N Am 8:587–609

World Health Organization (WHO) (1986) The Ottawa Charter
for Health Promotion. WHO, Geneva

World Health Organization (WHO) (2002) The World Health
Report 2002: Reducing risks, promoting healthy life. WHO,
Geneva

Prevention, Tertiary

EVA GRILL1, JAN D. REINHARDT2,3,
GEROLD STUCKI1,2,4

1 Institute for Health and Rehabilitation Sciences,
Ludwig Maximilians Universität,
Munich, Germany

2 Swiss Paraplegic Research, Nottwil, Switzerland
3 Faculty of Humanities, University of Luzerne,

Luzerne, Switzerland
4 Department of Physical Medicine and Rehabilitation

Medicine, Ludwig Maximilians Universität, Munich,
Germany

eva.grill@med.uni-muenchen.de,
jan.reinhardt@paranet.ch,
gerold.stucki@med.uni-muenchen.de

Synonyms

Rehabilitation; Treatment; Care

Definition

Tertiary prevention is a healthcare strategy that aims to
prevent the progression of disease, to alleviate symp-
toms and to prevent subsequent disability after initial
clinical diagnosis. After an acute event tertiary preven-
tion interventions aim to reduce the risk of subsequent
events, to prevent complications, and to avoid nega-
tive consequences. In chronic disease, interventions are
designed to ease the consequences, such as preventing
the occurrence of skin lesions in bed-bound persons.
Tertiary prevention in fatal disease aims at the alle-
viation of symptoms. This definition, however, is not
as clear cut as it seems. In particular, the distinction
from secondary prevention is controversially discussed,
e. g. in cardiology. To avoid further ambiguity several
authors have recommended the redefinition of the ter-

minology or even to cease using the term tertiary pre-
vention. Moreover, tertiary prevention may simply be
the treatment of an already diagnosed health condition
and thus overlaps with � medical care.

Basic Characteristics

Tertiary Prevention and the Concept
of Functioning, Disability and Health

Tertiary prevention targets the consequences of a health
condition and in particular aims at the maintenance
or reestablishment of � functioning and the minimiza-
tion of � disability. An internationally accepted frame-
work and common terminology for the understanding
of functioning and disability has been provided by the
World Health Organisation (WHO) with its � interna-
tional classification of functioning, disability and health
(ICF) (World Health Organization 2001). According to
the ICF, functioning is an umbrella term encompass-
ing � body functions and � body structures as well as
� activities and � participation in society. Loss of func-
tioning and therefore onset of disability occurs when
an individual is impaired in body functions and struc-
tures, limited in carrying out activities such as carry-
ing objects, or restricted in social participation such as
having a job. Functioning and disability are influenced
not only by the health condition, but also by � environ-
mental factors such as technologies or societal attitudes,
and � personal factors such as coping styles or health
related behavior. Functioning and disability are univer-
sal experiences, i. e. everyone may experience disability
at a certain point in his or her life e. g. due to a health
condition or with aging. Moreover, two individuals of
the same age with the same health condition can sub-
stantially differ in their level of functioning, depending
on degrees of bodily impairment, activity limitations
and participation restrictions as well as the influence
of environmental and personal factors (Stucki 2005).
Thus, tertiary prevention aims at the functioning of an
individual in the context of his or her environment in
conjunction with personal factors.

Value and Timing
of Tertiary Prevention Interventions

The goals of tertiary prevention vary with the status of
the health condition. The outcome of acute illness or
injury depends not only on the provision of appropriate
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medical and surgical care, but also on the early recog-
nition of patients’ needs with respect to functioning.
Patient groups such as the elderly, people with a chron-
ic condition and people already experiencing disability
may even have an increased risk of additional loss in
functioning. The goals of tertiary preventive interven-
tion in the acute situation are to maintain and restore
functioning, to prevent disability and to avoid the need
for long-term care (Stucki, Stier-Jarmer et al. 2005). To
give an example, patients in the acute hospital may be
encouraged to regain mobility with the help of walking
aides, or to participate in exercises in order to enhance
muscle strength.
In chronic conditions, tertiary prevention strategies are
to be applied as early as possible in order to halt pro-
gression of the disease process, to maintain or to min-
imize the loss in functioning, to facilitate recovery and
to promote independence. The ultimate goal is to pre-
vent disability becoming permanent (Pope and Tarlov
1991).
In health conditions with potentially fatal prognoses
such as cancer or progressive neurological disease,
medical and rehabilitative management may not lead
to recovery. However, tertiary prevention is neverthe-
less of major importance to alleviate symptoms and
to enhance participation and quality of life. To give
an example, progressive muscular degradation in amy-
otrophic lateral sclerosis leads to irreversible respirato-
ry failure. Appropriate tertiary preventive interventions
aim at the support of respiratory function and preven-
tion of pneumonia.

Main Issues of Tertiary Prevention

Symptom Control An acute and chronic health con-
dition entails a wide array of primary and secondary
symptoms and complications on the level of body struc-
tures and functions. In spinal cord injury, for exam-
ple, lesions are associated with various dysfunctions
of the nervous system and metabolic changes which in
turn may cause e. g. urinary tract infections, respiratory
infections, osteoporosis and insulin resistance (Biering-
Sorensen, Scheuringer et al. 2006). These symptoms
are often perilous and exert negative effects on func-
tioning, including participation and quality of life.
Thus, tertiary prevention tries to understand how these
symptoms are affected by and affect other biomedical

and psychosocial factors, and how they can be reduced
or controlled.

Health Maintenance Despite the good survival
prospects of certain acute diseases or injuries, health
maintenance may require a significant effort. In spinal
cord injury, for example, premature death is associated
with level and severity of injury as well as with sec-
ondary complications and � co-morbidity like diabetes
mellitus and cardiac disease, but also with unhealthy
lifestyles like smoking or physical inactivity, and poor
economic status and participation (Krause, Devivo et al.
2004). To give another example, there is substantial evi-
dence that increased mortality in patients with acquired
brain injury persists even after the main event has been
survived (Shavelle, Strauss et al. 2001).

Participation Human functioning and disability can
be described as experiences of people with a health con-
dition in the context of their resources, e. g. their per-
sonal abilities to cope with disease, and in the interac-
tion with the environment (Stucki 2005). Against this
background, participation is the societal aspect of func-
tioning (World Health Organization 2001). Participa-
tion is a basic need of people with a health condi-
tion and of major importance to society. Tertiary pre-
vention in chronic disease therefore ultimately aims at
the maintenance or restoration of participation in major
life areas, such as intimate relationships or work. In
doing so, tertiary prevention strategies not only address
the disease process but equally provide a facilitating
environment and try to develop the performance of
individuals in the interaction with their environment.
Appropriate means, e. g. to support employability, may
include the use of specially designed devices or the pro-
vision of adequate transport services.

Key Elements of Tertiary Prevention and
Recommendations for Service Delivery

The main characteristic of tertiary prevention is the
coordinated, � multidisciplinary team approach for
evaluation and intervention. Typically, this team con-
sists of physicians, nurses, physical therapists, occu-
pational therapists, speech therapists, clinical psychol-
ogists, social workers, and others. Patient and fami-
ly/caregivers are to be involved as closely as possible
in decision making and planning.
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Recent clinical practice guidelines, e. g. for early post-
acute and post-acute stroke care, emphasize the follow-
ing essential key points (Duncan, Zorowitz et al. 2005):
• early assessment and intervention
• standardized evaluations
• � evidence-based interventions grounded on func-

tioning goals
• care provided by an experienced � rehabilitation

team
• patient, family and caregiver as part of the rehabili-

tation team
• patient and family education
• utilization of community resources for community

reintegration
• ongoing medical management of � risk factors and

co-morbidities

Effectiveness of Tertiary Prevention

The � effectiveness of tertiary prevention is assessed by
human functioning and rehabilitation research. Since
tertiary prevention interventions are extremely multi-
faceted, research aims not only towards single interven-
tion products and procedures but also on the efficacy,
effectiveness and efficiency of intervention programs
and policies including health services organization, plus
delivery and financing (Brandt and Pope 1997). There is
a large body of evidence for the effectiveness of timely
tertiary prevention. Appropriate rehabilitation manage-
ment decreases mortality, dependency and hospitaliza-
tion rates. Protocols to standardize tertiary preventive
measures and follow-up (� disease management) have
been developed for many chronic conditions. There are
numerous groups who review the literature on medical
treatment in order to advise clinicians on the optimal
way to treat chronic conditions.

Barriers to Service Delivery

Although there is no doubt about the potential effica-
cy and effectiveness of tertiary prevention, its imple-
mentation often fails in clinical practice. This may have
several underlying causes. Firstly, reimbursement sys-
tems are mainly based on diagnosis, not on functioning,
resulting in inadequate funding of services aimed at the
prevention of disability. Secondly, health care delivery
is fragmented with little collaboration between the dif-
ferent service providers. Thirdly, the relative effective-
ness of different interventions is often unclear, making

it difficult to decide on those which are most appropri-
ate. As interventions are typically a team effort of sev-
eral health professional groups and related professions
aiming at a multitude of functioning aspects, difficul-
ties occur regarding the agreement upon the selection of
� outcome measures as well as the planning and real-
ization of � randomized controlled trials and � obser-
vational studies.

Cross-References

� Activity
� Body Function
� Body Structure
� Co-morbidity
� Disability
� Disease Management
� Effectiveness
� Environmental Factors
� Evidence-Based
� Functioning
� International Classificationof Functioning, Disability

and Health (ICF)
� Medical Care
� Multidisciplinary
� Observational Studies
� Outcome Measure
� Participation
� Personal Factors
� Randomized Controlled Trials
� Rehabilitation
� Risk Factor
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Preventive Medicine

� Health Care
� Public Health

Preventive Screening

� Disease Screening Practices

Preventive Services

Definition

Preventive services constitute the core of � health
services. They include primary prevention services
(counseling and immunization), which are interven-
tions undertaken before the onset of disease; secondary
prevention services, such as screening tests and exam-
inations for early detection, eradication and control
of diseases; and tertiary prevention services, which
involve treatment and counseling (rehabilitation) for
symptomatic diseases to prevent progression and devel-
opment of complications.

Primaquine

Definition

Primaquine is derived from the alkaloids of the bark of
the South American cinchona tree (quinine and quini-
dine). In cases of infections with Plasmodia ovale and

P. vivax, parasites can remain dormant in the liver (so-
called ‘hypnozoites’). As primaquine impairs the cellu-
lar function of the parasites, this substance should be
administered to prevent relapses. Treatment lasts for 14
days. Side effects are gastrointestinal symptoms, like
a loss of appetite, nausea, vomiting or stomach ache.
Prior to the administration of primaquine, a deficiency
of glucose-6-phosphat-dehydrogenase has to be exclud-
ed, as hemolysis would otherwise occur.

Primary Care
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Synonyms

General practice

Definition

There is no single definition of primary care. In gen-
eral, it can be described as the provision of integrat-
ed, comprehensive, and accessible health care services
by physicians who are responsible for addressing the
majority of an individual’s health care needs that are not
performed on an emergency basis. Except for emergen-
cies, the primary care practitioner is the enrollee’s first
point of contact with the health care system and devel-
ops a partnership with his or her patients in the context
of the community and the family.

Basic Characteristics

History and Context of Primary Care

One of the key institutions that influenced thinking
about primary care was the World Health Organiza-
tion (WHO). Although primary care was already men-
tioned in several publications, especially in the Anglo-
American countries, the definition that was developed
by the WHO at the International Conference on Pri-
mary Health Care in 1978 enhanced interest in primary
care on an international level. Yet, the definition was not
interpreted similarly by each country due to differences
in industrialization, philosophy of government, health
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care services, and wealth. Thus, one key issue around
primary care in those days was the fact that it was con-
sidered differently throughout the world. In different
studies, primary care was interpreted as, for example,
“whatever a certain group of health care providers did”,
“a set of activities”, “a level of care or setting”, “a set of
attributes”, or “an organizational strategy”. This result-
ed in a refined definition by the Institute of Medicine
of the United States, which is close to the definition
stated above. This refined definition clearly stated pri-
mary care as a function to which health care profes-
sionals contribute by using their expertise and skills.
The objectives of primary health care are to achieve
a high quality of care and desired � health outcome,
to ensure high levels of patient satisfaction, and to use
the resources efficiently. As many countries are facing
increasing health care costs, primary care is seen as
one key element for an affordable, effective, and sus-
tainable health care system. Within managed care, the
focus was put on the cost containment element of pri-
mary care, with the primary care physician acting as
a gatekeeper. This gatekeeper role sometimes contra-
dicts with the objectives of establishing trusting rela-
tionships with patients and balancing between the best
interests of patients and the best interests of those work-
ing in the health care system.

Primary Care Delivery

Different forms of primary care delivery evolved
depending on the health care system and other contex-
tual factors in the respective country. In general, health
care systems can be differentiated into systems that are
based on primary care, and systems and that are often
more hospital based. In many of the primary care based
systems, like in the UK or the Netherlands, the primary
care physician, in most cases a � general practitioner, is
in a gate-keeping role as he or she can refer the patient
to the � secondary care system of specialists and hos-
pitals. This is different in pluralistic systems like Ger-
many and France where access to general practitioners
and medical specialists exists in parallel, although this
is about to change in the German statutory health sys-
tem where ~ 90% of Germans are health insured.
The provision of primary care is performed by physi-
cians who are educated and trained for delivering com-
prehensive first contact and continuing care for persons
with any undiagnosed sign or symptom. The responsi-

bilities of primary care physicians include health pro-
motion, disease prevention, health maintenance, coun-
seling, patient education, and diagnosis and treatment
of acute and chronic illnesses in various health care
settings. The primary care physician often collaborates
with other health professionals and utilizes consulta-
tion or referral whenever appropriate. The primary care
physician is a generalist physician or general practition-
er who is based in the community as opposed to the
hospital in most countries. However, in the recent past
there has been a tendency towards offering more prima-
ry care oriented responses at emergency departments
as well. This is driven by the fact that a large number
of patients attend hospital emergency departments with
minor injuries and conditions that would have been suit-
ed to the capabilities and facilities of a primary care
setup.
Primary care physicians often work in partnerships of
different sizes and have a different number of employ-
ees to provide clinical and non-clinical support. The
size and composition of those general practice part-
nerships differs significantly between countries. In the
UK, only around 10% of practices are single-handed
practices, whereas in the Netherlands, around 54% are
solo practitioners. Reasons for the increase of larger
teams instead of solo practice are a desired improve-
ment in quality in combination with constraining costs
by utilizing � economies of scale and � economies of
scope.

Public Health Elements Within Primary Care

As primary care physicians are often located in the
community or—when based in the hospital—at least
have to remain connected with the community, they can
play a vital role in addressing some of the future health
problems. Some examples for those future health issues
that are currently the focus of public health efforts are
the aging society, the resulting burden of � degenera-
tive diseases, high-risk behavior of many individuals,
unhealthy habits, high rates of population growth, and
increasing poverty in large parts of the world. Public
health aims at preventing diseases, prolonging life, and
promoting health in the society. Traditionally, the pri-
mary care physician’s perspective is restricted to the
care of his or her individual patients and there is a focus
on medical interventions and care of the sick, with pre-
vention playing only a minor role. To bridge the gap
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between primary health care and public health, across-
the-board cooperation seems inevitable. This could pro-
duce better results and more value for the individual
as well as for the community. As general practitioners
also live in the area where they have their practice in
many cases, they also get insights about the communi-
ty from their patients. This qualitative information, in
combination with the patients’ registration data, could
be used by public health doctors for their epidemiolog-
ical research and health care planning. By collecting
and assessing community information received from
different general practitioners, the public health doctors
could also support the primary care physicians.

Conclusion

Due to differing health care systems across the world
and the different evolutionary stages of these systems,
each country has a distinct setup of primary care and
faces different challenges within this context. As pri-
mary care is one key element of each health care sys-
tem, it is usually affected by all major policy changes
within the health care system. However, there are also
overarching topics that apply on an international level.
Modern health care systems aim at being safe, effec-
tive, efficient, patient-centered, and equitable. As pri-
mary care is an essential part of each health care sys-
tem, those objectives are most relevant for primary care.
To improve primary care further, it has to be developed
and enhanced to be an integral part of each health care
system, especially when they are still evolving.

Cross-References

� Degenerative Diseases
� Economies of Scale
� Economies of Scope
� General Practitioner
� Health Outcomes
� Secondary Care

References

Bower P, Sibbald B (2004) The health care team. In: Jones R,
Britten N, Culpepper L, Gass D, Grol R, Mant D, Silagy C
(eds) Oxford Textbook of Primary Medical Care. Oxford
University Press, Oxford, pp 14–19

Dale J (2004) Primary care in the emergency department. In:
Jones R, Britten N, Culpepper L, Gass D, Grol R, Mant D,
Silagy C (eds) Oxford Textbook of Primary Medical Care.
Oxford University Press, Oxford, pp 22–26

Dowell T, Neal R (2000) Vision and change in primary care: past,
present and future. In: Tovey P (ed) Contemporary Prima-
ry Care: The Challenges of Change. Open University Press,
Buckingham, pp 9–25

Green LA, Phillips Jr. RL, Fryer GE (2004) The nature of primary
medical care. In: Jones R, Britten N, Culpepper L, Gass D,
Grol R, Mant D, Silagy C (eds) Oxford Textbook of Primary
Medical Care. Oxford University Press, Oxford, pp 3–10

London I (2004) From general practice to primary care. In:
Jones R, Britten N, Culpepper L, Gass D, Grol R, Mant D,
Silagy C (eds) Oxford Textbook of Primary Medical Care.
Oxford University Press, Oxford, pp 10–14

van der Zee J, Boerma WGW, Kroneman MW (2004) Health
care systems: understanding the stages of development. In:
Jones R, Britten N, Culpepper L, Gass D, Grol R, Mant D,
Silagy C (eds) Oxford Textbook of Primary Medical Care.
Oxford University Press, Oxford, pp 51–55

van Ree JW (2004) The role of primary are in public health. In:
Jones R, Britten N, Culpepper L, Gass D, Grol R, Mant D,
Silagy C (eds) Oxford Textbook of Primary Medical Care.
Oxford University Press, Oxford, pp 43–47

Primary Care Case Management
(PCCM) (U.S.)

Definition

In the US, Primary Care Case management (PCCM) is
the most prevalent form of running � medicaid � dis-
ease management programs that lies between tradition-
al � fee-for-service payment of providers and risk-
based managed care of � health maintenance organi-
zations (HMOs). Under PCCM, patients choose a Pri-
mary Care Provider (PCP) who coordinates their health
care services, provides preventive health care services
and acts as a gatekeeper to expensive specialty ser-
vices. They include among others primary care physi-
cians, clinics and group practices. PCPs are generally
paid on a fee-for-service basis and receive compensa-
tion for their case management tasks. Medicaid offers
PCPs professional education programs, medical treat-
ment guidelines and other support systems.

Primary Care Information System

Definition

A primary care information system is an � information
system for processing � data, information and knowl-
edge in the context of primary health care. Primary
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care systems are used for keeping electronic patient
records, organization of administration, financial activ-
ities, reporting, statistics, and research. They have been
developed in countries with strong primary health care
systems, such as the Netherlands, Great Britain and
Scandinavian countries.

Primary Care Physician

� General Practitioner

Primary Complex of Tuberculosis

Synonyms

Tubercle

Definition

Within 6 weeks of infection a so-called primary com-
plex of tuberculosis develops as an infection of the site
of entry and local lymph nodes. As these inflammatory
foci are surrounded by the cells of the body’s defense
mechanism (macrophages), rounded nodules (“tuber-
cles”) appear. Within the tissues calcifications devel-
op and can be seen on X-ray. Inside these encapsulat-
ed areas mycobacteria can remain dormant for several
years.

Primary Dental Care

Definition

Primary dental care is provided by dentists or dental
auxiliaries who have the first contact with a patient
demanding dental treatment or care. These first contacts
occur in a dentist’s office, in dental clinics, public den-
tal services, dental wards of the hospitals, in universities
or in home visits. About 90% of the demands for den-
tal treatment can be met by the primary care provider.
These include treatment of acute and chronic oral ill-
nesses, preventive care and oral health education for all
ages and both sexes.

Primary Dentition

Definition

The primary dentition comprises 20 milk (baby) teeth,
which are replaced by 32 permanent teeth.

Primary Health Care

Synonyms

Universally accessible care

Definition

Primary health care is concept of health care that was
introduced after an international conference in Alma
Ata in 1978 organized by the World Health Organiza-
tion and the UNICEF.
The Alma Ata conference defined primary health care
as follows:
“Primary health care is essential health care based on
practical, scientifically sound and socially acceptable
methods and technology made universally accessible to
individuals and families in the community through their
full participation and at a cost that the community and
the country can afford to maintain at every stage of their
development in the spirit of self-determination”.
WHO member countries accepted primary health care
as the key to achieve the goal of “Health for all”.
Basic principles of primary health care include equi-
table distribution, community participation, intersec-
toral cooperation and appropriate technology. Health
services must be accessible to all irrespective of their
ability to pay and regardless of place they live (urban,
rural). Community must participate in planning, imple-
mentation and maintenance of health services. Cooper-
ation with other sectors such as agriculture, food, indus-
try, education, communication is needed for success-
ful provision of health services. Appropriate technol-
ogy means primarily technology that is scientifically
approved, affordable and adaptable to local needs.

Primary Patient Data

Definition

Primary patient data are those obtained from the orig-
inal data source – all documentation in the patient’s
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health record, as well as hospital reports, daily ward
census etc. Primary data are usually detailed, poorly
structured, incomplete and inaccurate.

Primary Research

Definition

In primary research, data are collected specifically for
the study at hand. Data can be obtained by the investi-
gator either observing the subject or phenomenon being
studied or communicating directly or indirectly with the
subject.

Primitive

� Indigenous

Principal

� Employer

Principal Component Analysis

Definition

A statistic dimensionality reduction technique that
chooses new coordinate systems for the data so that the
first axis will have the largest variance, the second axis
the second largest, to capture the greatest variance in
the model with the fewest axes. This is used in gene
expression analysis to determine which characteristics
of gene expression are important to divide genes into
significant groups.
Principal component analysis is an advanced statistical
method for examining the relationships among a set of
variables without identifying a specific response vari-
able. It explains as much variability (expressed by their
correlation or covariances) as possible in terms of a few
linear combinations (principal components) of the vari-
ables. This technique is often used when there are large
numbers of variables, and there is a need to reduce them
to a smaller number of variable combinations by com-
bining similar variables (ones that contain much the
same information). It is a linear dimensionality reduc-
tion technique, which identifies orthogonal directions

of maximum variance in the original data, and projects
the data into a lower-dimensionality space formed of
a sub-set of the highest-variance components. Principal
component analysis of qualitative data is a synonym for
correspondence analysis.

Principle of Equal Treatment

� Equality

Principle of Equivalence

Definition

The principle of equivalence is employed in private
� health insurances to calculate the premiums. Each
person insured contributes according to his or her indi-
vidual risk profile determined by age, sex and � health
status. The premium is in this sense equivalent to the
individual risk situation. In contrast to the principle
of equivalence, there is the � principle of solidarity
employed by social insurances. Contributions in social
insurances represent the same percentage of the income
and all contributors receive the same provisions of
health care.

Principle of Fair Treatment

Synonyms

Equity

Definition

The principle of fair treatment is about “fairness”. Fair-
ness and being equal are not necessarily the same
things. Inequality can be fair if there are differences in
need, or differences in contribution, effort or deserve.
Scarcity is – the same as for efficiency – the reason
why equity is interesting. If resources were not scarce,
it would be fair for people to consume as much as they
want or need of any particular commodity, including
health care. However, because of scarcity, we have to
judge what a fair allocation might be.
Equity is the principle of being fair to all persons, with
reference to a defined and recognized set of values.
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Cross-References

� Equity

Principles of Genetics

� Genetic Principles and Genetic Variations

Principle of Solidarity

Definition

The principle of solidarity is employed in social
� health insurances to calculate the contributions of the
insured. Each person insured pays the same percent-
age of its income into the health insurance; children
and unemployed family members are typically free of
any contribution. The principle of solidarity balances
the different economic situations of its members as
they all receive the same kind of treatment. This prin-
ciple is the major point of difference between social
health insurances and private health insurances. Private
health insurers calculate their premiums according to
the � principle of equivalence taking into account only
the individual risk situation without considering any
economic aspects.

Privacy

Synonyms

Confidentiality; Data protection; Private sphere protec-
tion

Definition

Privacy refers to the right of the individual to do certain
things without anyone seeing or interfering. In a public
health context, it refers to the right of the individual to
control the disclosure of personal information. In many
countries it is now regulated by specific laws. It is based
on the principle of � autonomy and it is meant to pro-
tect the individual’s right over his own personal infor-
mation. In public health practice it brings about ethical
conflicts when such information would be needed for
programs aimed at protecting the common good.
Privacy is a human right of individuals and aims to pro-
tect their personal sphere. The Universal Declaration of

Human Rights states, “no one shall be subjected to arbi-
trary interference with his privacy”. The privacy right
allows a person to control, limit or exclude others from
access to his private personal sphere and to information
about this sphere.

Privacy Rights

Definition

Privacy rights in health care describe the right of each
patient that all information concerning his health is kept
confidential by all providers of health care. In most
countries providers of health care, i. e. physicians, lab-
oratories, etc, are not allowed to disclose medical infor-
mation to a third party unless the patient has explicitly
granted access. Privacy rights protect patients against
discrimination on the grounds of certain medical condi-
tions in the workplace or in other areas of society.

Private Health Insurance

Synonyms

Voluntary health insurance

Definition

Private health insurance calculates actuarially fair pre-
miums. Three functions of private health insurance can
be distinguished: alternative, supplementary, and com-
plementary or double-cover private health insurance. In
many countries, private health insurance is regulated
heavily in order to avoid problems of � adverse selec-
tion and to obtain comprehensive coverage. In these
cases, the borderline between private health insurance
and � social health insurance becomes blurred.

Private Health Insurance, Alternative

Definition

Private health insurance schemes may be the only sys-
tem of coverage available for some part of the popula-
tion. Private health insurance thus performs the function
of an alternative to � social health insurance.
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Private Health Insurance, Complementary

Synonyms

Double-cover private health insurance

Definition

Individuals who are entitled to benefits elsewhere may
purchase complementary private health insurance that
covers at least partly the same benefits.

Private Health Insurance, Supplementary

Definition

Supplementary private health insurance schemes offer
coverage for services not covered or not completely
covered elsewhere.

Private Law

Synonyms

Civil law

Definition

Private law consists of the legal rules that govern the
individual rights and legal relationships between legal
subjects on the assumption of a co-equal interrelation.
Private law typically governs the relationship between
two individuals when concluding a contract (e. g., a pur-
chase agreement). In addition, private law is also appli-
cable if an administrative agency enters into a legal
relationship with individuals and other private subjects
on the premise of a co-equal relationship (e. g., agree-
ment on the purchase of office materials). As particular
areas, private law includes the law of obligations (which
includes contracts and tort law), the law of property, the
law of succession and family law.

Private Sphere Protection

� Privacy

Probability

Definition

Probability is the measure of how likely an event
is – a quantitative description of the likely occur-
rence of a particular event. Probability is convention-
ally expressed on a scale of zero to one. A rare event
has a probability close to zero. A very common event
has a probability close to one. The classical definition
of probability states that probability is shared equally
between all the possible outcomes and works well for
situations with only a finite number of equally likely
outcomes. Frequentists defines that the probability of
an event is its relative frequency over time. This implies
that the probability can be determined only by repeat-
ed trials in which the observed result converges to the
underlying probability in the long run. Subjectivists,
also known as Bayesians, give the notion of probability
a subjective status by regarding it as a measure of the
degree of belief of the individual assessing the uncer-
tainty of a particular situation. In biostatistics, the term
probability is most frequently used to describe the like-
lihood that an event will or will not happen, the degree
of certainty regarding the relationship of two or more
variables and the level of confidence that what you think
is real actually is real.

Probable Case

Definition

A case classified as probable in an outbreak usually has
the typical clinical features of the disease but does not
have laboratory confirmation.

Probiotics

Definition

Probiotics are defined as living microorganisms which,
if present in sufficient amounts in the intestine, have
a positive effect.
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Problem Behavior

Definition

A set of co-occurring behaviors in adolescence that is
associated with a common set of precursors and a com-
mon set of later life outcomes. The problem behaviors
include substance use (alcohol, tobacco, marijuana, and
other drug use), risky sexual behavior (early adolescent
sexual initiation, multiple sexual partners, non-condom
use), problems at school (e. g. truancy, school drop-out,
fighting), and problems in the community (e. g. gun vio-
lence, gang participation).

Process Evaluation

� Formative Evaluation

Prodromal Schizophrenia

� Schizotypal Disorder

Product Evaluation

� Summative Evaluation

Professional Care Giving

Definition

When treatment or care for a medical, psychological
or other problem is provided by a paid professional
(e. g. physician, nurses, therapist, social worker) versus
a family member.

Professional Ethics

Definition

Professional ethics is concerned with the ethical dimen-
sions of a specific profession, including the develop-
ment of a code of conduct for the health professionals
themselves. More and more, the professional ethics of
different countries conform to universally accepted val-
ues.

Prognosis

Definition

It is generally accepted that prognosis can be regard-
ed as a set of outcomes and their associated probabil-
ities following the occurrence of some defining event
or diagnosis that can be a symptom, sign, test result or
disease. Prognostic factors are those which are associ-
ated with outcomes, and come in many varieties, such
as clinical signs, symptoms, test results, medications,
demographic factors, or lifestyle behaviors. For acute
diseases, prognosis is usually expressed as a case fatal-
ity ratio and for chronic diseases, as a probability of
survival.

Program Evaluation

� Summative Evaluation

Program Planning

� Intervention Concepts in Prevention

Projections

� Prospects for the Future

Prolonged or Preterm Rupture
of Membranes (PROM)

Definition

Premature (before 37 weeks) or prolonged rupture of
membranes refers to cases where the amniotic mem-
branes of a pregnant women rupture before labor con-
tractions begin.

Promotion of Mental Health

ISABEL HACH

Klinik für Psychiatrie und Psychotherapie,
Klinikum Nürnberg-Nord, Nürnberg, Germany
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Definition

Activities of mental health promotion imply the cre-
ation of individual, social and environmental living
conditions that enable optimal psychological and psy-
chophysiological development. Such initiatives involve
individuals in the process of achieving positive mental
health, enhancing quality of life and narrowing the gap
in health expectancy between countries and groups.

Basic Characteristics

Introduction

Mental disorders are highly prevalent, their treatment is
expensive and the lost quality of life of their sufferers
is enormous. Hence, successful � prevention of men-
tal disorders is urgently required. Recent reports focus-
ing on prevention research (e. g., WHO 2004) showed
a strong endorsement of the need for continued explo-
ration of the interface between
• potentially modifiable biological and psychosocial

risk and protective factors,
• outcome prevention research focused on risk reduc-

tion, and
• broader collaboration among scientific disciplines

and the dissemination of existing approaches.

Risk Factors and Protective Factors

Prevention of mental ill health and promotion of men-
tal health address individual, family, community, and
social determinants of mental health by reducing risk
factors and strengthening protective factors. For chil-
dren and adolescents schools are crucial settings for
prevention procedures, accordingly for adults work-
places, because people spent large parts of their time
in those places. Brown and Sturgeon (2005) named dif-
ferent risk factors as well as protective factors that are
relevant in mental health (see Table 1).
Noteworthingly, showing different risk factors has not
automatically and directly, the consequence of suffer-
ing from a mental illness during lifetime. Risk factors
also can indirectly influence the environmental circum-
stances of their sufferers and, so, advantage the onset of
a mental disorder.
Taking all identified risk factors into account, there are
biological, emotional, behavioral, cognitive, interper-
sonal or related to the family context determinants that
have an impact on mental health. This impact might

be stronger during sensitive periods across the life span
(e. g. early childhood, see Tables 2 and 3).

Prevention Strategies and Prevention Research

� Universal prevention strategies (i. e. macro strategies)
can improve mental health and reduce the risk of men-
tal disorders. There are some successful major macro-
strategies, for example, improving nutrition (most suc-
cessful was the combination of improving nutrition
with counseling and psychosocial care); improving
housing; improving access to education (low levels of
education tend to be more prevalent in women, espe-
cially in South Asia and sub-Saharan Africa), reduc-
ing economic insecurity; strengthening community net-
works (e. g. Community that Cares, CtC programs,
which have been successfully implemented in several
hundred communities of the USA); multimodal school
programs (e. g., Seattle Social Development Project);
and reducing the harm from addictive substances (tax
increases can reduce the incidence and prevalence of
nicotin and alcohol abuse and of related medical illness,
e. g., liver disease) (WHO 2004).
However, universal strategies need much more
resources and are often less effective than selective
and indicated prevention programs. Therefore, recent
programs focused mainly on � selective prevention
or � indicated prevention. The NHI recommends that
attention be paid to smaller, focused, and intensive
longitudinal prevention studies, informed by basic
research. For selective prevention, a target popula-
tion (showing a higher risk for mental disorders than
the average) has to be identified. The home-visiting-
program (i. e., two-year period of home visits by trained
nurses) represents a very successful selective preven-
tion program. Impoverished adolescents pregnant for
the first time were the target population at risk. Ran-
domized controlled trials showed benefits for the new-
borns in reducing low birth weight (increase of up
to 400 grams), a 75% reduction in preterm delivery,
more than a two-fold reduction in emergency visits and
a significant reduction in child abuse among unmar-
ried teens. Both children (higher IQ scores than control
group, less likely to have problems with alcohol or
drugs at the age of 15 years) and their mothers (e. g.,
increased employment) did benefit from the interven-
tion. Families were better off financially. Last, the
reduced government’s costs for such families com-
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Risk factors Protective factors

Access to drugs and alcohol
Displacement
Isolation and alienation
Lack of education, transport, housing
Neighborhood disorganization
Peer rejection
Poor social circumstances
Poor nutrition
Poverty
Racial injustice and discrimination
Social disadvantage
Urbanization
Violence and delinquency
War
Work stress
Unemployment

Empowerment
Ethnic minorities integration
Positive interpersonal interactions
Social participation
Social responsibility and tolerance
Social services
Social support and community networks

Promotion of Mental Health, Preven-
tion of Mental Illness, Table 1 Risk
factors and protective factors in mental
health

Promotion of Mental Health, Prevention of Mental Illness, Table 2 Risk factors for mental health

Biological Low birth weight, perinatal complications, neurochemical imbalance, physical illness or organic
handicaps, sensory disabilities

Emotional Low self-esteem, emotional immaturity and dyscontrol

Cognitive and behavioral Academic failure, scholastic demoralization, reading disability, attention deficits, poor work skills

Interpersonal Social incompetence, loneliness, isolation, communication deviance

Related to the family and environment Parental mental illness (incl. substance abuse); child abuse and neglect; early pregnancies; family
conflict or family disorganization; low socioeconomic status; exposure to aggression, violence, and
trauma; personal loss-bereavement

Promotion of Mental Health, Prevention of Mental Illness, Table 3 Protective factors for mental health

Psychological constitution Autonomy, feelings of security, literacy, intelligence

Emotional skills Problem-solving skills, sufficient stress management, adaptability, pro-social-behavior

Related to the family and environment Social support of family and friends, good parenting, early cognitive stimulation, positive
parent-child-interaction, social and conflict management skills, socioemotional growth

pensated for the program’s cost (Brown and Sturgeon
2005). However, the translation of this very successful
program did not work. Olds et al. (1999) tried to repli-
cate the program using paraprofessionals (instead of
trained nurses) in a large effectiveness trial but found
less dramatic and less significant results. The authors
pointed out that the nurses have to be the key to the
effort of the program. Another successful program was
“First step”, a school multimodal program for children
at risk (Walker et al. 1998).
The difference between selective prevention programs
and indicative prevention is fluent. Existing studies
often do not use standardized instruments to distin-
guish between subclinical and clinical symptoms, as

Durlac and Wells in an analysis of 130 studies showed.
The authors found out that behavioral and cognitive-
behavior programs for children with subclinical disor-
ders (i. e., target group for indicative prevention) appear
as effective as psychotherapy for children with estab-
lished problems (i. e., secondary prevention) and more
effective than attempts to prevent adolescent smoking,
alcohol use, and delinquency (i. e., universal preven-
tion).
To optimize prevention research, a new emphasis is
needed on prevention effectiveness trials, prevention
services, and costeffectiveness of preventive strategies.
Research on relapse prevention and naturally occurring
prevention is of high importance as well.
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Cross-References

� Indicated Prevention of Mental Disorders
� Prevention of Mental Disorders
� Selective Prevention of Mental Disorders
� Universal Prevention of Mental Disorders
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Promotion of Oral Health

� Oral Health Promotion

Propagated Outbreak

� Person-to-Person Transmission Outbreak

Prophylactic Measures Following
HIV-Exposition

� Postexposition Prophylaxis (PEP) in HIV-Infection

Prophylactic Therapy of Malaria

� Malaria Chemoprophylaxis

Prophylaxis of Insect Bites

Synonyms

Prevention of insect bites; Prophylaxis of insect stitch-
es; Prevention of insect stitches

Definition

To avoid insect bites, covering clothing should be
worn, that means, longs trousers, long sleeves, socks
and closed shoes. Light colors should be preferred as
mosquitoes are attracted by dark colors. In areas at
risk of insect bites, exposed and uncovered parts of
the body should be treated with repellents (diethyltolu-
amid, DEET). As many mosquito species are night-
active, going out of doors cannot be recommended in
the evening and at night. In tropical regions people
should sleep under a mosquito net, the protective effect
of which can be increased by an impregnation with 1%
permethrin. It is important that the mosquito net does
not have any holes, it should be kept close and the
entrance parts should overlap sufficiently in order to
prevent the insects from entering. As mosquitoes can
also bite through the net, it must not rest directly on the
skin. The net has to be carefully tucked under the mat-
tress to avoid it slipping out due to movements during
sleep.

Cross-References

� Tropical Diseases and Travel Medicine

Prophylaxis of Oral Diseases

� Prevention of Oral Diseases

Proportion

Definition

A proportion is the � ratio of the absolute frequen-
cy (x) of a unit of observation that possesses a certain
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specific characteristic (belonging to a specific category
or class interval) and the total number (n) of units of
observations: p = x/n. This relative frequency can be
expressed as a percentage: p(%) = x/n · 100. A propor-
tion is a type of ratio in which the numerator is a com-
ponent of the denominator. Proportions can be inter-
preted as the equivalent of � probability, because one
of the definitions of probability (empirical probability)
is based on relative frequencies. Proportion, like proba-
bility, always has values between zero and one.

Proportion of Agreement

Definition

Proportion of � agreement represents the simple pro-
portion of an identical measurement made by two or
more raters or measurement procedures for categorical
data, such as diagnosis. In contrast to � kappa coef-
ficient, simple proportion of agreement can be mis-
leading because it does not take into consideration the
amount of inter-rater agreement expected by chance.

Proportional Hazard Regression

� Cox Proportional Hazards Regression

Proportional Mortality Ratio (PMR)

Definition

Ratio calculated in a method analogous to that for SMR
but when, in each age group, the population size is re-
placed by the number of all-cause deaths. Thus, the
rates are replaced by the proportions of all deaths due
to the cause of interest.

Propositus = Client

� Consulter in Genetic Counseling

Prospective Budgets

Definition

Prospective budgets are a method of financing hospitals
based on historical spending. According to historic bud-
gets and the specific functions of a hospital, prospective
budgets are annually established to reimburse hospitals
for the treatment of their patients. Prospective budgets
do generally not incorporate incentives for the hospi-
tal to spend less than the budget fixed before. Under
the persisting financial constraints in the hospital sector,
many countries changed during the last 20 years their
financing method for hospitals towards � per-case pay-
ments based on � Diagnosis Related Groups (DRGs).

Prospects for the Future
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Synonyms

Projections

Definition

Projections of future developments

Basic Characteristics

The human and material damage caused by many dis-
asters can be reduced if adequate measures are taken
(� disaster response; � mitigation strategies; � recov-
ery strategies). Alone, extension of the temporal hori-
zon of forecasts of extreme events (e. g. floods and
droughts); improvements in their accuracy and relia-
bility; and progress in warning, its dissemination and
penetration, and response to warnings (� health warn-
ing systems) could save many lives and considerably
reduce human suffering and material damage. Changes
in the risk of natural disasters (� hazards, natural)
depend on the population, economic growth and the
quality of the preparedness system.
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However, humankind will never be free of natural disas-
ters generated by extreme geophysical (climatic, hydro-
logical, seismological, volcanic) events and disasters
caused by man (� hazards, technological). Potentially,
the most disastrous event could be collapse of a large
man-made infrastructure object, such as a large dam
break, jeopardizing people living downstream. In some
areas, population density in the vicinity of the river
downstream from large dams is high (including large
cities).
The September 11 tragedy (opening a new, post-9/11
era in security precautions) unveiled the possibility of
emergence of new man-made disasters – “innovative”
and inhuman acts of violence, aimed at massive killing,
where maximizing the number of anonymous fatali-
ties is the terrorists’ target. This was also the terrorists’
objective behind the use of the deadly sarin nerve gas
in the Tokyo subway, and the bombs in the Madrid and
London transportation systems.
Possible causes of hypothetical future disasters are:
a gigantic asteroid colliding with the planet Earth,
a mega-tsunami (the record consequences of the tragic
event of 26 December 2004 are not the absolute lim-
it and can be exceeded), and global climate change,
which – in the long-term – may severely and adverse-
ly affect the life support system in many areas. Climate
change itself can indeed generate a disaster. Ultimate
changes due to the finite Sun’s lifetime are expected
but not in the time scale of human perception (of the
order of billions of years). Changes in solar activity
and in parameters of the trajectory of Earth’s movement
around the Sun generate climate changes at large time
scales (e. g., many thousands of millennia – like glacia-
tion periods). In the past, sudden climate change, e. g.
induced by the fall of a large meteorite or strong vol-
cano eruption, caused severe effects such as extinction
of the dinosaurs or – more recently – hunger during and
after “the year without summer” (1816), respectively.
There is an increasing body of evidence regarding the
ongoing planetary climate change (global warming)
that is attributable to human activities, such as the
rising emission of � greenhouse gases (carbon diox-
ide, methane, nitrous oxide, etc) leading to buildup of
greenhouse gases in the atmosphere and enhancement
of the � greenhouse effect, and land-use changes (e. g.
deforestation in tropical areas). The global climate sys-
tem has been driven out of the stable, natural variability
mode. Consequently, every single year from the peri-

od 1997–2006 made it to the list of ten warmest years
globally in the global instrumental temperature obser-
vation records, which date back to 1860. Future warm-
ing depends on scenarios of socio-economic develop-
ment and on the mitigation policy (curbing the green-
house gas emissions). Projected temperature changes
differ regionally, being model- and scenario-specific,
with a global mean temperature for 2100 predicted to
be 1.0 to 6.3°C higher than 1980–1999. Article 2 of
the United Nations Framework Convention on Climate
Change (UNFCCC) defines international policy efforts
in terms of avoidance of a level of greenhouse gas con-
centrations beyond which there is “dangerous interfer-
ence with the climate system”.
There have been ongoing changes in other climate-
related variables, such as precipitation (growth in some
areas, decreases in other areas of the Globe), river flow,
glacier extent, and sea level. The area of the Globe’s
surface with very wet or very dry status has been
increasing and the water cycle has accelerated. Vari-
ous extreme events are expected to change in magnitude
and/or frequency and location with global warming. In
some cases, significant trends have been observed in
recent decades.
In many areas, an increase in intense precipitation has
been observed, which can be translated into increased
flood hazard. Even stronger changes are projected for
the future.
The Intergovernmental Panel on Climate Change
(IPCC) Third Assessment Report identified five “rea-
sons for concern” about climate change, whose serious-
ness increases with global warming (Table 1).
Any regional increases in climate extremes (storms,
floods, cyclones, droughts, etc.) associated with climate
change are likely to cause physical damage, popula-
tion displacement, and adverse effects on food produc-
tion and freshwater availability and quality. Adverse
health effects would increase, particularly the risks of
infectious disease epidemics in developing countries.
Already at present, diarrheal diseases attributable to
unsafe water and lack of basic sanitation cause numer-
ous (nearly 2 million) deaths a year worldwide. The
projected increase in frequency and severity of droughts
would exacerbate the situation. Malnutrition affects
every third human, dwarfing most other diseases. The
increased risk of extreme events caused by climate
change is likely to worsen the situation and exert an
adverse human health impact.

http://en.wikipedia.org/wiki/Asteroid
http://en.wikipedia.org/wiki/Megatsunami
http://en.wikipedia.org/wiki/Global_warming
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Prospects for the Future, Table 1 Reasons for concern related to projected climate change

Reason for Concern Specification

Unique and Threatened Systems Warming harms several such systems, in particular coral reefs, glaciers, and polar ecosystems,
some of which are already adversely affected by the temperature increase to date.

Extreme Events The frequency and magnitude of many extreme climate-related events (e. g., heat waves,
intense precipitation, and tropical cyclones) are likely to increase.

Distribution of Impacts Developing countries are more vulnerable to climate change than developed countries. Even a small
warming has negative impacts on some regions (many developing countries), while large warming
would have negative impacts on most regions.

Aggregate Impacts Due to a small warming, most people of the Globe are likely to be adversely affected. For large
warming, the impacts are likely to be negative in all metrics.

Large-Scale Singularities Climate change may trigger large-scale singularities, such as deglaciation of the Greenland ice sheets
and the West Antarctica Ice Sheet (WAIS), and slowdown of thermohaline circulation.

The 2003 European heat wave killed many thousands
of people, showing that even developed countries may
not be adequately prepared to cope with extreme heat.
There were 10 days with temperatures over 35°C in
Paris, and mortality in the time period from 1 to 20
August increased by 55%, as compared with earlier
years. Occurrence of a heat wave as extreme as the
one in Europe in August 2003 would be unlikely in the
absence of anthropogenic climate change. An individ-
ual extreme event, such as extreme flood or heat wave,
cannot be directly attributed to climate change. How-
ever, the probability of an extreme event of a given
intensity (magnitude) is likely to increase in the future.
Hence, these excess deaths, caused by heat wave, can be
linked to climate change. An increase in the frequency
or intensity of heat waves in the future, warming, cli-
mate will increase the heat-caused risk of mortality and
morbidity, particularly in older age groups (sick people,
lonely people) and among the urban poor.
Potentially disastrous effects can be caused by trans-
mission of infectious diseases. Despite modern health
care, a re-emergence of � tuberculosis has been
observed and there is ubiquitous occurrence of the
� HIV/AIDS pandemic. Even if the consequences so
far have not been disastrous, recent emergence of avian
influenza (virus H5N1) and Severe Acute Respiratory
Syndrome (� SARS), with confirmed cases of infec-
tions (and deaths), quarantine, and material losses, have
raised considerable concern. Globalization and human
mobility in the global village have led to connectivi-
ty between remote regions and continents at unprece-
dented levels. While in the past, the incubation peri-
od (between exposure to a pathogen and the develop-

ment of disease symptoms) was substantially shorter
than a long-distance journey, now, with contemporary
air speeds, travel times are shorter. If H5N1 mutates
into a virus that can be transmitted among humans, it
can be disseminated worldwide with potentially rav-
aging effects, leaving no place on Earth potentially safe
from emerging infectious disease.

Cross-References

� Disaster Response
� Hazards, Natural
� Hazards, Technological
� Health Warning Systems
� HIV/AIDS
� Mitigation Strategies
� Recovery Strategies
� SARS
� Tuberculosis
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Protease-Inhibitors (PI)

Synonyms

Drugs to treat AIDS; AIDS-therapeutics; Anti-HIV me-
dications; Antiretroviral medications

Definition

Protease-inhibitors (PI) interfere with the production of
infectious viral particles. Due to their short plasma half-
life they have to be taken thrice daily. By combination
with ritonavir (RTV, Norvir™) the plasma half-life can
be lengthened, which is why ritonavir is called a “boost-
er”. Ritonavir is only licensed as a booster. Available
protease-inhibitors are nelfinavir (NFV, VIRACEPT®),
amprenavir (APV, Agenerase®), indinavir (IDV,
CRIXIVAN®), saquinavir (SQV, FORTOVASE®,
INVIRASE®), lopinavir/ritonavir (LPV/RTV-booster,
Kaletra®), atazanavir (ATV, REYATAZ®), fosampre-
navir (FPV, Telzir®) and tipranavir/r (TPV, Aptivirus®).
Long-term treatment with protease-inhibitors has a neg-
ative influence on fat metabolism.

Protection Motivation Theory

Definition

Protection motivation theory has originally been pro-
posed to provide conceptual clarity to the understand-
ing of fear appeals. Later the theory has been extended
to a more general theory of persuasive communication,
with an emphasis on the cognitive processes mediat-
ing behavioral change. It describes coping with health
threat as the result of two appraisal processes: a process
of threat appraisal and a process of coping appraisal,
in which the behavioral options to diminish the threat
are evaluated. The appraisal of the health threat and
the appraisal of the coping responses may result in
the intention to perform adaptive responses (protection
motivation) or may lead to maladaptive responses i. e.
not participating in breast cancer screening.

Protein Folding Problem

Definition

The prediction of the tertiary three-dimensional struc-
ture of a protein from the primary sequence of amino
acids in a protein. This unsolved problem derived its
complexity from the large number of possible configu-
rations each bond angle can have.

Proteome

Definition

Two possible definitions. The complete proteome is the
complete set of proteins that can be produced by one or
a group of cells. This is more related to the static char-
acteristic of genome. The cellular proteome is the set of
proteins that is present in the cell at a specific time point
under a specific environmental condition. This is more
related to the dynamic nature of the � transcriptome.

Proteomics

Definition

Proteomics is the collective study of protein products.
Proteomics also includes the study of the structure and

http://unfccc.int/resource/docs/publications/handbook.pdf
http://unfccc.int/resource/docs/publications/handbook.pdf
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function of proteins, including the way proteins func-
tion and interact. Using high throughput technologies,
such as PAGE followed by mass spectrometry, thou-
sands of proteins can be resolved and identified in a sin-
gle experiment.

Protozoa

Synonyms

Single-celled eukaryotes; Unicellular organisms

Cross-References

� Zoonotic and Parasitic Infections

Provider

Definition

The term provider refers to a hospital, licensed health
care professional, or group of hospitals of health
care professionals that provide health care services to
patients. Providers may also include medical supply
firms and vendors of durable medical equipment.

Provider Fatigue

Definition

The daily demands of critical care nursing, including
psychosocial stressors, heavy patient workloads, and
noxious sensory stimuli make healthcare staff partic-
ularly vulnerable to fatigue, and subsequently to acci-
dents and errors. The study of health care provider
fatigue is therefore of crucial importance to the promo-
tion of safe patient care environments.

Providing

� Social/Emotional Support

Providing of Dental Care/Oral Health Care

� Delivery of Dental Care

Provisional Injunction

� Preliminary Injunction

Provision of Dental Care/Oral Health Care

� Delivery of Dental Care

Pruritus

� Itching

Pseudo-Croup

� Spasmodic Croup

Pseudoneurotic Schizophrenia

� Schizotypal Disorder

Pseudopsychopathic Schizophrenia

� Schizotypal Disorder

Pseudorubella

� Erythema subitum

Psychiatric Sociology

� Social Psychiatry

Psychiatry

Definition

Psychiatry is the medical specialty that addresses the
prevention, diagnosis, and treatment of mental illness
and substance use disorders. There is usually exten-
sive training required after medical school to become
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a psychiatrist, especially for further sub-specializations
like adolescent psychiatry, geriatric psychiatry, foren-
sic psychiatry, psychopharmacology, or psychoanaly-
sis. The psychiatrist is in most cases the best-qualified
physician to differentiate between physical and psycho-
logical causes of both mental and physical distress.

Psychoeducational Intervention

Definition

A psychoeducational intervention is an intervention,
often for families with a chronic illness or disabled
member, which provides education, skills training and
emotional support for individuals and/or family mem-
bers.

Psychogenic Loss of Appetite

Synonyms

Pica in adults

Definition

Psychogenic loss of appetite is characterized by a loss
of appetite due to stressful events.

Cross-References

� Eating Disorders

Psychogenic Overeating

� Eating Disorders
� Overeating Associated with Other Psychological

Disturbances

Psychogenic Vomiting

� Eating Disorders
� Vomiting Associated with Other Psychological

Disturbances

Psychological Distress
and Palliative Care

Synonyms

Spiritual concerns

Definition

Alleviation of psychological distress in patients receiv-
ing end stage care is the key to effective palliative care;
a safe way has to be found to address the individual’s
physical and/or psychological problems. While some
patients want to explore their psychological or spiritual
problems, some do not, so it is essential to determine
patients’, partners’ and families’ wishes regarding this
type of help. Alleviating psychological distress is com-
plex in end stage care as hospice and palliative care
requires interdisciplinary teams consisting of physi-
cians, registered nurses, hospice chaplains, social work-
ers, physiotherapists, occupational therapists, compli-
mentary therapists, volunteers and, most importantly,
the family. Furthermore, home health care aides, volun-
teers from the community, housekeepers, family mem-
bers and volunteers, are crucial to the palliative care
system. Anyone of the members of this extensive team,
let alone the patient, may find themselves under severe
emotional and physical stress whilst being involved in
palliative care.

Psychoneuroimmunology

Synonyms

Neuro-endocrine immune-network

Definition

Psychoneuroimmunology studies the interaction of
behavioral, neural, and endocrine factors and the func-
tioning of the immune system. The premise is that
a patient’s mental state influences diseases and heal-
ing. The term psychoneuroimmunology was coined by
Robert Ader, a researcher in the Department of Psy-
chiatry at the University of Rochester Medical Center
in Rochester, New York. In the 1970s, studies by Ader
and other researchers opened up new understandings of
how experiences such as stress and anxiety can affect
a person’s immune system.

http://www.healthline.com/adamcontent/stress-and_anxiety
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Psychosis

Synonyms

Psychotic disorders; Dementia praecox; Auditory hal-
lucinations; Thought disturbances; Distorted thinking

Definition

A cluster of psychotic phenomena that occur during or
following psychoactive substance use but that are not
explained on the basis of � acute intoxication alone
and do not form part of a � withdrawal state. Psychotic
disorders are characterized by hallucinations (typically
auditory, but often in more than one sensory modality),
perceptual distortions, delusions (often of a paranoid or
persecutory nature), psychomotor disturbances (excite-
ment or stupor), and an abnormal affect, which may
range from intense fear to ecstasy. The sensorium is
usually clear but some degree of clouding of conscious-
ness, though not severe confusion, may be present.

Cross-References

� Substance Induced Disorders

Cross-References

� Psychotic Disorders

Psychosocial Development

Synonyms

Psychosocial maturation; Psychosocial transition

Definition

Psychosocial development includes the ability of the
adolescent to seek and/or gain social acceptance and
integration from peers and adults.

Psychosocial Maturation

� Psychosocial Development

Psychosocial Transition

� Psychosocial Development

Psychosocial Work Environment

Definition

A psychosocial environment is defined as the socio-
structural range of opportunities that is available to an
individual person to meet his or her needs of well-
being, productivity, and positive self-experience, in par-
ticular self-efficacy and self-esteem. With respect to
work, this environment concerns central features such
as fair employment conditions, skill and career develop-
ment, adequate demands, and safety measures. Theoret-
ical models are being developed to identify health-pro-
moting or health-adverse components of a psychoso-
cial work environment. Widely tested examples are the
demand-control model and the effort-reward imbalance
model.

Psychostimulants

Synonyms

Stimulants

Definition

Stimulants are psychotropics which enhance brain
activity and in turn increase alertness, attention and
energy. Historically, psychostimulants were used to
treat a variety of ailments (e. g. asthma, obesity). Now,
they are prescribed for the treatment of only a few
diseases, especially narcolepsy and attention deficit
hyperactivity disorder. Drugs such as caffeine and
amphetamines belong to this category, too.

Psychotic Disorders

UWE RUHL

Institut für Psychologie, Universität Göttingen,
Göttingen, Germany
uruhl@uni-goettingen.de

Synonyms

Dementia praecox; Auditory hallucinations; Thought
disturbances; Distorted thinking; Psychosis
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Definition

� Schizophrenia, � schizotypal disorder, and persis-
tent � delusional disorders are classified, according to
ICD-10, as schizophrenic or psychotic disorders. The
psychotic disorders are characterized in general by fun-
damental and characteristic distortions of thinking and
perception, and affects that are inappropriate or blunt-
ed. Clear consciousness and intellectual capacity are
usually maintained although certain cognitive deficits
may evolve over the course of time. The most impor-
tant psychopathological phenomena include “positive
symptoms”, for example, thought insertion or with-
drawal; delusional perception and delusions of control;
influence or passivity; hearing internal, hallucinatory
voices commenting or discussing the patient in the third
person; assigning unusual significance or meaning to
normal events or holding fixed false personal beliefs
(� delusions); and “negative symptoms” (i. e., reduc-
tion in the range and intensity of emotional expression,
poverty of speech, and reduction, difficulty, or inabil-
ity to initiate and persist in goal-directed behavior).
� Schizoaffective disorders are characterized by both
schizophrenic and affective symptoms.

Basic Characteristics

Introduction

The German psychiatrist Emil Kraepelin was the
first person to catalog the symptoms of schizophre-
nia in the late 19th century (Andreasen 1997). Ini-
tially, Kraepelin named schizophrenia “dementia prae-
cox”. Eugen Bleuler introduced the term schizophre-
nia in 1911. Multiple interactions are involved in the
causation of schizophrenia. Genetic risk factors (the
risk of schizophrenia in first-degree relatives of peo-
ple with schizophrenia is 10%) interact with environ-
mental exposures (e. g., fetal hypoxia, obstetric compli-
cations, season of birth [individuals born in the win-
ter half-year are significantly more often affected by
schizophrenias than individuals born in the summer
half-year], stress in daily life, cannabis use). There
is still a discussion over whether the use of cannabis
increases the risk of schizophrenias or, vice versa, if the
use of cannabis is an attempt to therapy the first symp-
toms of schizophrenic disorders. Early onset of illness,
family history of schizophrenic disorders, and promi-
nent negative symptoms are suggestive of poor progno-
sis, whereas an acute stress-related onset of schizophre-

nias, higher social class, better premorbid social devel-
opment, and no history of cannabis use are associated
with a better course of the illness (Kelly et al. 2001).
The onset of psychosis is associated with increased risk
of suicidal behavioral or aggression.

Epidemiology

The lifetime prevalence rate of schizophrenic disor-
ders is estimated to be about 1 percent (e. g., Jablensky
1995). According to Wittchen and Jacobi (2005), the
12-month-prevalence of psychotic disorders in Euro-
pean countries is 2.6% (women: 2.5%, men: 2.6%).
Hallucinatory and delusional symptoms, especially,
� illusions, show a much higher prevalence in the gen-
eral population than manifest psychotic disorders (10–
15%, Johns and van Os 2001).

Pathophysiology/Etiology

Schizophrenia affects men and woman with equal fre-
quency. Up to date research has failed to uncover any
definite causes. Psychological theories attribute unfa-
vorable social and emotional experiences (i. e. double-
bind/expressed emotion); biological theories prefer to
see schizophrenia as a physical disease of the nervous
system. Schizophrenia may be associated with chemi-
cal defects or physical abnormality of the brain.

Consequences

Onset of psychotic disorders typically occurs during
young adulthood, although earlier and later onset does
occur as well. Onset may be abrupt or gradual, but most
people experience some early signs, such as increas-
ing social withdrawal, loss of interest, unusual behav-
ior, or decreases in functioning prior to the beginning
of active positive symptoms. The course of psychotic
disorders can be continuous, episodic with progressive
or stable deficit, or there can be one or more episodes
with complete or incomplete remission. However, full
recovery is unusual. According to the World Health
Report (2001), schizophrenia causes a high degree of
disability and is listed as one of the leading causes
of lost disability adjusted life years (DALYs). Early
onset of schizophrenic disorders (i. e., prior to 25 years
of age) is associated with more gradual development
of symptoms, more prominent negative symptoms, and
more neuropsychological problems (Basso et al. 1997;
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Symonds et al. 1997). Patients with schizophrenia have
lower rates of employment, marriage, and indepen-
dent living than other people. Patients suffering from
schizophrenias have a 10% risk of suicide. Psychotic
disorders are often associated with comorbid substance
use disorders. The burden of psychotic disorders affects
not only patients but also their families. Distress and
changes in the relationship between family members
and the psychotic patient during acute phases of illness
are a particular burden on relatives (Lauber et al. 2003).

Treatment

Although some patients with psychotic disorders can
be treated as outpatients, acutely disorganized psychot-
ic people frequently need hospitalization in order to
be stabilized. In the acute stage, a person suffering
from a psychotic disorder is treated with antipsychot-
ic medication. Antipsychotics are used to diminish the
positive symptoms of schizophrenia and help organize
the person’s thinking and, therefore, his/her behavior.
Antipsychotics do not change the patient’s personality.
Antipsychotic maintenance medications have repeated-
ly been shown to prevent relapses. Novel antipsychot-
ic medications are associated with fewer extrapyrami-
dal adverse effects and are probably more effective in
treating the negative symptoms and cognitive impair-
ment of schizophrenia than conventional antipsychot-
ic agents are. Antipsychotics may be associated with
weight gain, thus, nutritional counseling and increased
physical activity can be helpful for the patients and
increase their compliance.
Patient education is another important part of treatment.
It includes teaching about the importance of medication
compliance, abstinence from alcohol and other drugs of
abuse, and the recognition of early signs of a decom-
pensation (e. g., insomnia or increased irritability). Psy-
chosocial interventions help patients and their families
to cope with the illness and reduce relapse rates (i. e.
expressed emotion concept). Rehabilitation can support
the reintegration of patients into the community.
Many types of psychotherapy, including individual,
group, and family therapy, may be used at some point
in the illness to help support the person suffering from
a psychotic disorder.

Cross-References

� Delusion

� Delusional Disorder
� Hallucination
� Illusion
� Schizoaffective Disorder
� Schizophrenia
� Schizotypal Disorder
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Pubertal Maturation

Synonyms

Sexual maturation; Sexual maturity

Definition

Pubertal maturation describes physical development to
the state when sexual reproduction first becomes pos-
sible (sexual maturity). This includes further develop-
ment of reproductive organs and development of sec-
ondary sexual characteristics such as breast develop-
ment in girls, genital development in boys, and pubic
hair in both.
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Pubic Lice

Synonyms

Pediculosis pubis

Definition

Most frequently, pubic lice are transmitted during sex-
ual intercourse; infection is also possible if clothing,
towels or bedlinen are shared. Pubic lice primarily live
in pubic hair, but they can also be found in the hair
of the armpit or the head, in beards, eyebrows or eye-
lashes. The parasites, which feed on blood, are specific
to humans; outside their hosts they usually die within
24 hours. At the site of the bite, little blue-gray spots
and strong itching occur. Due to scratching, inflamma-
tion of the skin and bacterial superinfection can ensue.
To cure the infection, local treatment is necessary, using
lindane, pyrethrum or permethrin. Clothing and bedli-
nen should be washed at a temperature of at least 60°C.
Lice, eggs and nymphs can be killed by freezing or by
keeping clothing or other articles in plastic bags for
a couple of days.

Cross-References

� Sexually Transmitted Diseases

Publication Bias

Definition

Publication bias is the tendency on the parts of inves-
tigators, reviewers, and editors to submit or accept
manuscripts for publication based on the direction or
strength of the study findings. Publication bias is the
tendency to produce results that appear significant,
because negative or near neutral results are almost nev-
er published. Prevention of publication bias is important
both from the scientific perspective (complete dissemi-
nation of knowledge), and from the perspective of those
who combine results from a number of similar studies
(� Meta-Analysis). If treatment decisions are based on
the published literature, then the literature must include
all available data that is of acceptable quality.

Public e-Health

Definition

Public � e-health is the use of the � Internet by public
health organizations and departments to provide � pub-
lic health services. Public health services have a great
role in health promotion and prevention, adoption of
healthy life styles, prevention of non-communicable
diseases, and environmental protection, etc.

Public Health

Synonyms

Preventive medicine; Community medicine; Hygiene

Definition

Public health is field of medicine and hygiene deal-
ing with the prevention of disease and the promotion
of health. It encompasses different fields primarily epi-
demiology, hygiene, biostatistics and social medicine.
Public health is one of the efforts organized by society
to protect, promote, and restore the people’s health, the
goals being to reduce the amount of disease, premature
death, and disease-produced discomfort and disability
in the population. It is the combination of sciences,
skills, and beliefs that is directed to the maintenance
and improvement of the health of all the people through
collective or social actions. Public health is thus a social
institution, a discipline, and a practice.

Public Health Advocacy

� Advocacy

Public Health Agencies

� Public Health Departments

Public Health Dentistry

� Outline of Dental Public Health
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Synonyms

Public health agencies

Definitions

Public health is the art of applying science in the context
of politics in order to reduce inequalities in health while
ensuring the best health for the greatest number (WHO
1998). A more specific definition is that public health
is the organization and analysis of medical knowledge
in such a way that it may be utilized by society in the
making of decisions regarding health related questions
(Forsetlund 2001).
Public health departments are organizational units with-
in the public health infrastructure that perform public
health goals. Public health departments are dependent
upon public funding and are delegated public author-
ity by a government body to provide preventive func-
tions. These characteristics are crucial to the definition
of public health agencies, since they distinguish them
from private organizations that may perform similar
health promotion and prevention functions.

Basic Characteristics

Public Health Infrastructure and Functions

The � infrastructure of public health is the underly-
ing foundation that supports the planning, delivery, and
evaluation of public health activities and practices. The
three components of basic public health infrastructure
are: 1) the workforce (� workforce in public health) –
professionals and public health agencies, 2) informa-
tion and data systems – systems that monitor disease
and enable efficient communication among public and
private health organizations, the media, and the public,
and 3) the organizational capacity – the consortium of
local and state public health departments and private
partners (CDC 2001).

The main function of public health is to address the
determinants of health in a community, protect a popu-
lation’s health, and treat disease (WHO 2003a).
Since � functions of public health represent public
goods, it is in the best interest of governments to ensure
the provision of these essential functions, not necessar-
ily implementing and financing them on the state level,
but providing an approach for intersectorial action with
other public health partners.
Public health practitioners collaborate with other mem-
bers of the health team and with several other pro-
fessional groups in the community, and thus hold an
important position in the local decision-making pro-
cess. The evidence-based health care approach implies
that decisions should be based on a systematic appraisal
of the best available evidence, combined with an assess-
ment of existing resources and values in society.
In 1988, the Institute of Medicine suggested three core
functions for public health:
1. surveillance functions (� public health surveillance)

that detect and monitor disease and injury patterns
(assessment – figuring out what the important health
problems are),

2. developing policies that promote health, and prevent
disease and disability (policy development – decid-
ing what to do),

3. ensuring that data-driven interventions address the
health issues identified through assessment activities
(assurance – doing it well, or making sure someone
else does it well).

These core functions were further delineated into more
specific essential services (� essential public health ser-
vices; � public health services; � health information)
(Institute of Medicine 1988).

Public Health Law

The recognition that public health protection requires
the positive intervention of the law is not new. Even the
earliest known civilizations founded their public health
activities, such as enforcing sanitation codes, regulat-
ing the food supply, and caring for the sick, on some
kind of law – either religious beliefs or civil author-
ities. Even today, public health departments depend
on the laws that establish their offices, provide their
authority, and support them financially (Goodman et
al. 2003). It is impossible to deny the fact that law
is essential to public health, because it is a tool of
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social ordering, which in turn affects the well-being of
individuals and communities (� law in public health;
� ethics).
The relationship between public health and law is cer-
tainly interdependent. Law can be a powerful mech-
anism for changing the course of public health. It
is expected that strict legislations on smoking and
cigarette marketing will lead to a decrease in the inci-
dence of smoking-related diseases and thus support
public health in many populations. However, law can
create barriers to public health, such as in cases where
the law protects the interest of industries and places
economic interests above health. On the other hand, law
depends on public health. Since public health is among
the most ancient of all administrative agencies, its poli-
cy was used as a model for the organization and devel-
opment of many bureaucratic organizations and admin-
istrative law.
Public health law can be seen as the authority and
responsibility of the government to prevent disease
and promote the population’s health, at the same time
respecting the rights of the person’s privacy and prop-
erty, as well as the rights of all groups in the soci-
ety (Gostin 2000). Public health authorities traditional-
ly have a variety of powers to regulate persons, profes-
sionals, and businesses in order to safeguard the com-
mon good in a well-regulated society:
a. Regulation of persons – in order to prevent trans-

mission of communicable diseases, public health
authorities have the power to compel individuals to
submit to testing or medical examination, especially
in certain occupations, such as food handlers, nurses,
or teachers. Compulsory immunization or isolation
and quarantine of persons with infectious diseases
are other examples of public health policies that put
public health above individual autonomy and priva-
cy.

b. Regulation of professions and businesses – public
health authorities have the power to control licensure
for a profession, occupation, or business of choice,
thus limiting the person’s liberty and the use of his
property, while at the same time protecting public
interests for health, safety, and welfare. Similarly,
public health laws may prohibit public facilities that
pose a significant threat to health, such as factories
producing air pollution, activities emitting exces-
sive noise, and wastes contaminating water or soil
(Goodman et al. 2003).

Current Operational Problems
in Public Health Departments

Public health departments use information collected
from surveys and reports collected within a commu-
nity. Some diseases are regularly reported to public
health departments, such as the occurrence of infec-
tious diseases, cancer, cardiovascular diseases, dia-
betes, injuries, etc.; while health related issues (smok-
ing patterns, alcohol consumption, physical exercise,
dietary habits, etc.) are collected by conducting national
health surveys. Public health departments use these sets
of information for the production of statistical informa-
tion on the health status of the community, which in
turn is used by the government to assist in formulating,
monitoring, and evaluating health politics in the provi-
sion of health care services (WHO 2003b).
Public health departments are facing various barriers in
their work, which can be summarized as:
• Problems with workforce – lack of formal training of

public health professionals. These individual skills
are described as � core public health competencies,
and � core legal public health competencies;

• Financial problems – limited or unstable funding due
to low priority among policy makers in general;

• Problems with information technology – limited use
of advanced technology such as electronic informa-
tion systems and telecommunication;

• Organizational problems – lack of knowledge
and organizational capacity to respond to public
health threats, e. g. ecological changes, bioterrorism
attacks;

• Problems with � data quality – incomplete and inac-
curate data collection, lack of standards for report-
ing statistical data, and dysfunctional reporting pro-
cedures (US Department of Health and Human Ser-
vices 1997; WHO 2003b; Baker et al. 2005).

Challenges for the Future

Many public health authorities suggest that some
changes in public health priorities must be made in
order to meet the health challenges we are facing at
present:
1. Institutional changes – strengthening the govern-

mental public health infrastructure that forms the
backbone of the public health system is of prime
importance. Furthermore, a rational health system
organized toward primary health care must be insti-
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tutionalized, and systems of accountability must be
developed to assure the quality and availability of
public health services. New intersectoral partner-
ships are needed, and communication within the
public health system must be established (e. g.,
among all levels of the governmental public health
infrastructure and between public health profession-
als and community members). Public health depart-
ments must engage more health professionals, who
need to be well educated and properly trained in this
field.

2. Adopting a population health approach that consid-
ers the multiple determinants of health: elimination
of health disparities (better access to health care),
focusing on longer lifetime and healthy lifestyles,
fighting non-communicable diseases through inter-
vention regarding risk factors, protection of the envi-
ronment, and preparedness to respond to emerging
infectious threats such as new diseases, bioterrorist
attacks, and resistance to antibiotics. Public health
must promote good mental health in communities;
and help to reduce violence in society through inter-
ventions in schools, workplaces, and communities,
and the use of mass media (Koplan 2000; Institute
of Medicine 2002; Kirch 2004).

Conclusion

We are living in a period of major transitions in
the health of populations. On one hand, accelerat-
ed economic growth and technological advances have
enhanced health and life expectancy in many popu-
lations. On the other hand, the erosion of social and
environmental conditions has led to impairment of the
health of many populations. The scope of contempo-
rary public health must therefore encompass a reduc-
tion in social and health inequalities and strive for
health-sustaining environments. The goal to make peo-
ple live longer and healthier than before should be used
as a base point for establishment of a modern public
health system. Further research is required to focus on
the needs of policy and practice in order to make public
health services more effective in providing health to the
community.

Cross-References

� Core Legal Public Health Competencies
� Core Public Health Competencies

� Data Quality
� Essential Public Health Services
� Ethics
� Functions of Public Health
� Health Information
� Infrastructure of Public Health
� Law in Public Health
� Local Health Departments
� Local Public Health Agency (LPHA)
� Public Health Informatics
� Public Health Services
� Public Health Surveillance
� Workforce in Public Health
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Introduction

For centuries humans have known that heredity affects
health (Adams 1886). In the 1850s Gregor Mendel sys-
tematically studied the genetic transmission of observ-
able traits in sweet peas and described different modes
of inheritance for traits as the product of the trans-
mission of � alleles from parent to offspring (Mendel
1866). Based on Mendel’s experiments the distinction
between genotype and � phenotype was established.
Several decades later, � deoxyribonucleic acid (DNA)
was characterized as the medium in which � genet-
ic information is encoded. The development of recom-
binant DNA technologies in the early 1970s facilitat-
ed studies on the functionality and structure of genetic
information. The Human Genome Project (HGP) was
initiated in 1986 to map the human � genome to the
nucleotide level and has attained 99% completion by
2003. The HGP has sequenced approximately three
billion base pairs and identified approximately 30,000
genes (The National Human Genome Sequencing Con-
sortium 2003).
Except for monozygotic twins, each person’s genome
is unique. The International HapMap Project is an ini-
tiative to identify genetic similarities and differences in
human beings. Its goal is to identify genes that affect
health, disease, and individual responses to medica-
tions and environmental factors. The initiative start-
ed in October 2002 and already contained informa-
tion on about six million � single nucleotide poly-
morphisms (SNPs) in March 2006 (The International
HapMap Consortium 2003).
This short historical overview highlights that genet-
ics is among the most rapidly emerging fields in sci-
ence. Whereas genetics is the study of single genes
and their effects, genomics is the study of the func-
tions and interactions of all the genes in the genome.

The science of genomics, which was established about
15 years ago, applies not only to monogenetic condi-
tions, most of which are rare, but also to common dis-
orders, which typically are caused by interactions of
multiple genes and environmental factors (Guttmacher
2002). For decades, genetics played a large role in the
health of few individual patients, but was less impor-
tant at the general population level. Today, we are about
to enter a transition period in which specific genetic
knowledge is becoming critical to the delivery of effec-
tive health care for everyone. Therefore, every public
health professional will soon need to understand the
concept of genetic variability, its interactions with the
environment, and its implications for patient care and
population health.
We are about to enter an era in which the individu-
al patient’s genome will help determine the optimal
approach to medical care (Guttmacher 2002). In key
public health tasks and disciplines, such as prevention,
risk assessment, � epidemiology, and environmental
health issues related to genetics, already play a central
role and are likely to gain even more impact in the near
future.
In the following key aspects of the discipline of public
health genetics will be outlined. More detailed infor-
mation on these issues is provided in the corresponding
essays.

Genetic Principles

DNA is the basic molecule in which genetic informa-
tion is encoded. Individual DNA units, or nucleotides,
consist of one of four nucleic acids [Adenine (A),
Cytosine (C), Thymine (T), or Guanine (G)] bound to
a molecule of the ringed sugar 2′-deoxyribose. These
nucleotides are in turn bound to one another by cova-
lent bonds between phosphate groups attached to the
5′ and 3′ positions of the ribose sugar backbone, and
form a strand, going from 5′ to 3′. Each nucleic acid
has an affinity for another nucleic acid (A for T, G for
C, and vice versa), and aligns with another strand which
has a ‘reverse complement’ of the sequence of the first
strand. This double-strand relaxes to a low-energy state
wherein the DNA coils and forms a double-helix.
Genes are sections of functional units of double-helical
DNA strands. Alternative forms of a gene are termed
alleles. Individuals who possess two different alleles of
a particular gene (one inherited from each parent) are
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called heterozygote, whereas homozygote refers to hav-
ing two identical alleles of a particular gene.
Long continuous DNA strands are referred to as � chro-
mosomes. Chromosomes contain hundreds to thou-
sands of genes plus non-functional DNA sequences.
The human genome consists of 22 unique autosomal
chromosomes plus two X chromosomes in females and
one copy each of an X and Y chromosome in males,
respectively. Somatic cells are termed diploid, because
they have two homologue copies of each chromosome
(46 chromosomes). Germ cells are termed haploid as
they only have one copy of each chromosome.
Each cell undergoes a cellular cycle of DNA and
cell duplication. Within each cellular cycle the whole
DNA is duplicated (replication), transcribed into sin-
gle-stranded ribonucleic acid (RNA) (� transcription),
and translated into polypeptide chains (� translation).
At the end of each cellular cycle each diploid somatic
cell divides into two diploid daughter cells (� mitosis).
In somatic cells identical copies of the chromosomes
are made before cell division. In germ cells, howev-
er, DNA sequences are exchanged along the arms of
homologous chromosomes (recombination, crossing-
over). The division of germ cells (� meiosis) consists
of two sets of cell division: firstly, the diploid cell gives
rise to two diploid daughter cells, secondly, the two
diploid daughter cells each produce two haploid daugh-
ter cells with only one copy of a homologous chromo-
some in each cell. � genetic principles and genetic vari-
ations.

Genetic Variations

It is a basic genetic principle that cells use DNA to
encode RNA, and RNA to encode proteins. Thus, errors
in any of the processes with which DNA and/or RNA
is involved may alter the type, functionality, and/or the
amount of protein products produced by cells.
Large-scale alterations such as chromosomal abnor-
malities are rare. Chromosomal abnormalities usual-
ly cause severe diseases or are lethal. Potential causes
include non-disjunction (the failure of chromosomes to
separate during cell division), or anaphase lagging (the
loss of chromosomes during cell division). The result-
ing chromosomal number abnormalities affect all genes
on the affected chromosomes, and thus can lead to
multi-symptom syndromes, such as Down’s syndrome
(Trisomy-21). Other chromosomal abnormalities can

include chromosomal rearrangements such as translo-
cations, large-scale insertions and deletions, or inver-
sions of chromosomal arms. These changes can result
in errors of � recombination.
Smaller-scale variations include local changes to the
genomic sequence such as � polymorphisms and
� mutations. Polymorphisms are common variants of
particular segments of DNA. Mutations are by defini-
tion infrequent, and can often be redefined to be poly-
morphisms if they achieve sufficient frequency in the
population. Small-scale variations are much more fre-
quent than chromosomal abnormalities. They may have
a protective or a pathologic role in the expression of
diseases. The former variations are referred to as gain-
of-function mutations. However, as approximately 95%
of DNA is noncoding, mutations at most points in the
genome are unlikely to have any effect (silent muta-
tion).
Single nucleotide polymorphisms (SNPs) are variations
where a single nucleotide in the genome may differ
from individual to individual. Single changes in the
nucleic acid at a particular position may have effects
on zero or one amino acid encoded, whereas SNP
insertion/deletion polymorphisms may shift the entire
sequence of amino acids encoded by the DNA radically
by changing the frame of reference in which the coding
information is read.
Monogenic diseases are caused by a mutation in a sin-
gle gene. However, it has to be considered that a muta-
tion in a recent generation can either have been passed
down to an individual, or can have occurred during the
lifetime of the affected individual. Somatic cell muta-
tions, due to errors in replication or DNA alterations
by external stimuli, can be lethal and preclude trans-
mission by affecting individuals’ reproductive health;
similarly, germline transmissions may affect a person’s
offspring without affecting the individual himself.
Genetic defects may be inherited defects or accidental-
ly created changes arising from cells that are aging or
are exposed to environmental factors such as radiation,
chemicals, and some toxic pollutants. � genetic princi-
ples and genetic variations.

Molecular Technologies to Detect Genetic Variations

A basic understanding of molecular techniques is nec-
essary to envision potential applications of genetics
and genomics in public health. Since the develop-
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ment of recombinant DNA technologies in the early
1970s molecular technologies have quickly emerged
as a central field of biomedical research. Polymerase
chain reaction (PCR) and related technologies facilitate
studies on both the functionality and the structure of
DNA.
PCR was developed in the 1980s by Kary B. Mullis,
who was awarded the 1993 Nobel Prize in chemistry
for his work. PCR is an in vitro technique for ampli-
fying defined DNA sequences by separating the DNA
into two strands and incubating it with oligonucleotide
primers and DNA polymerase. It can copy a specific
sequence of DNA up to one billion times. Advantages
of this universally applicable method are its robustness,
specificity, and sensitivity. Slightest traces of DNA can
be detected and made available for diagnostic purposes.
Restriction Fragment Length Polymorphism (RFLP) is
a common technique to recognize and cut DNA specifi-
cally at a defined sequence of nucleotides. Applications
for RFLP include the detection of known SNPs and
mutations. As a result of mutations restriction sites may
either be lost or additional restriction sites may emerge.
Thus, in the case of a mutation, the length of the DNA
fragments produced will differ from the wild type frag-
ments. Other popular methods to detect known SNPs,
mutations, and/or polymorphisms include 5′ nuclease
assay and melting curve analysis. In contrast to RFLP,
the latter methods may not only be used for detection of
certain mutations but also for allelic differentiation.
� DNA microarrays (DNA chip technology) allow
the simultaneous analysis of many known DNA alter-
ations such as heterozygous base-pair polymorphisms
or mutations, insertions, and deletions (Strachan 2004).
Dideoxynucleotide sequencing is an elaborated method
to detect unknown mutations. DNA sequencing
enabled initiatives like the HGP; the basic princi-
ple being sequencing DNA after amplification by
PCR. This technique utilizes DNA polymerase, the
four deoxynucleotide-triphosphates (dNTPs) and fluo-
rescing dideoxynucleotide-triphospates (ddNTPs). The
ddNTPs compete with dNTP and terminate DNA chain
elongation. Gel electrophoresis can be used to separate
the fragments by size and the base at the end of each
fragment can be identified by laser light stimulation.
After combining the fragment sizes the DNA sequence
can be read digitally (Strachan 2004). � molecular tech-
nologies to detect genetic variations

Bioinformatics

In response to the ascertainment of huge amounts of
biological data, computer scientists and biologists col-
laborated in creating a new discipline named � bioin-
formatics. Besides modern molecular technologies
elaborated computational tools and algorithms facili-
tated the genomic revolution. The main aims of bioin-
formatics include: acquisition, storage, and manage-
ment of large-scale biologic data; development of algo-
rithms and computational tools to analyze and classify
the data; integration of the data to make conclusions
and predictions. Within the last decades huge databases
have been established for proteomic, genomic, phylo-
genetic, chemical, structural, phenotypical, functional,
ontological, and transcriptomic information.
In sequence analysis, bioinformatics is applied to exe-
cute the alignment and comparison of DNA sequences.
In transcriptomics, another new discipline, computa-
tional tools are used to measure gene expression on
a large-scale. A large set of different algorithms has
been developed to analyze these expression data.
With the availability of large amounts of information
at all levels, biological research is no longer confined
to experimental methods based on single genes. The
new challenge is to consolidate, integrate, evaluate,
and obtain data from established sources to generate
hypotheses or produce a set of targets that can then be
validated and investigated using experimental methods.
With more available computation resources and data,
researcher can now start to think of genes and pro-
teins in relation to a vast network of interactions with-
in the genome and think more in terms of pathways
and systems. Just like biotechnological advances such
as PCR have revolutionized biology, future biological
research will be intimately involved with bioinformat-
ics databases, tools, and analyses.

Genetic Epidemiology

� Genetic epidemiology may be defined as the study
of the joint action of genetic and environmental fac-
tors in disease causation and their patterns of inheri-
tance in families (Thomas 2004). Like all other disci-
plines contributing to public health genetics, the field
of genetic epidemiology is still quite young. It came
up in the second half of the 20th century evolving
from the disciplines of epidemiology and (population)
genetics. Whereas genetics dismisses the environment
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as noise and epidemiology dismisses genes as an unnec-
essary and unfamiliar complication, genetic epidemi-
ology treats both as legitimate contributors to disease
(Thomas 2004).
Until the 1970s, etiological studies of human disease
were carried out in terms of latent � genotypes through
statistical analysis of family data. Investigations per-
taining to the genetic basis of human diseases have been
confined to simple Mendelian diseases which, for the
most part, did not involve environmental effects.
As emphasis shifted from Mendelian to complex disor-
ders such as coronary heart disease, hypertension, and
diabetes, population geneticists faced new challenges
because familial effects were no longer entirely genetic.
Within the past decades elaborated methods of data
analysis have been developed to identify genes involved
in specific conditions, their variation within the popula-
tion and across populations, and their interaction with
each other and with environmental factors. Principle
study types include aggregation analysis, segregation
analysis, linkage analysis, and association analysis.
Aggregation studies frequently are the first step if
a genetic etiology of a disease is hypothesized. Aggre-
gation studies explore whether the disease (phenotype)
tends to be observed in families more than would
be expected by chance alone. Appropriate designs for
aggregation studies include case-control comparison,
migrant studies, twin studies, and adoption studies.
The next step is to determine whether the pattern of dis-
ease among relatives is compatible with their genotype.
Segregation studies examine how alleles at a gene seg-
regate from parents to children. Studies of the families
of a population-based sample of cases are appropriate
for this purpose.
If a genetic etiology appears likely due to the result
of aggregation and segregation studies, linkage analy-
sis is frequently the next step in determining the causal
gene(s). Linkage analysis examines whether a trait
locus and a genetic marker co-segregate within fami-
lies. Usually, blood samples are collected from infor-
mative members of multiple case families and geno-
typed for markers at known locations. Beginning with
a widely spaced array of markers scattered over the
whole genome, the region of the presumably causal
gene is further narrowed down. This process is fre-
quently termed genome scan.
Frequently, the linked region contains many potential-
ly relevant genes for the disease under study. Asso-

ciation studies are used to compare the genotypes
between cases and controls and thus to test hypothe-
ses about whether certain genes are actually associat-
ed with disease occurrence. However, even if a certain
gene appears to be associated with the disease under
investigation, the observed association is not necessari-
ly causal (Thomas 2004).
The same genes may express differently in different
environments and the environmental effect may vary
with the person’s genotype; this is known as gene-envi-
ronment interaction. In industrialized societies most
conditions with high prevalence, e. g. obesity, chronic
heart disease, � diabetes mellitus type II, cancer, atopic
eczema, and depression have a � multifactorial etiol-
ogy, i. e. are caused by interactions of multiple genes
and environmental factors. Genetic variations in mul-
tifactorial disorders may have a protective or a patho-
logic role in the expression of diseases (Guttmacher
2002).
In the field of genetic epidemiology different study
designs have been applied to test interactive effects
like gene–environment interaction. Partial-collection
designs (e. g. case-only, partial case–control, case–
parent trio studies) have been suggested to efficiently
study hypotheses regarding gene–environment interac-
tion. However, common problems in genetic epidemi-
ology studies, including gene–environment correlation
in the population, population mixture, and genotyp-
ing error, may reduce the validity of partial-collection
designs. Therefore, the case–control design appears to
be the best choice to study gene-environment interac-
tion (Liu et al. 2004).

Population Genetics and Human Health

The human genome is made up of approximately
three billion nucleotides that code for all the macro-
molecules necessary for human life. � Population
genetics involves the study of allele frequencies with-
in a population and the attempt to explain the given
distributions through the forces of � natural selection,
genetic drift, mutation and population expansion, con-
traction, and migration. The requirement for any pop-
ulation genetics based study is the ability to character-
ize and quantify the level of genetic diversity. The pro-
gression of DNA sequencing to a high throughput eas-
ily attainable technology has allowed ever increasing
amounts of SNPs and micro-satellites to be analyzed,
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producing genome wide maps of sequence variability
at a population level.
The principle of evolution is positive selection. There-
fore, the identification of novel loci under apparent
selection offers the potential to highlight genes of sig-
nificance to human health for subsequent molecular and
epidemiological investigation.
In frequency based analysis, observed patterns of allele
frequencies in a population are compared with predict-
ed frequencies under the � neutral theory of evolu-
tion, which states that changes in allele frequency with-
in a population exclusively occur through stochastic
events. For example, polymorphisms within chemokine
receptor 5 (CCR5), which encodes a receptor used as an
invasion ligand by HIV-1 are associated with reduced
� susceptibility to HIV-1. In non-African populations,
these polymorphisms are at higher frequencies than
would be expected under neutrality. Interestingly, the
apparent age of the CCR5 mutations predates the emer-
gence of HIV-1 and a more ancient pathogen may have
shaped allelic diversity at this locus (Bamshad 2002).
It is important to note that the populations under study
need not be composed of human beings in order to iden-
tify genes of direct importance to human health. For
many pathogens the strongest driving forces for selec-
tion are the host immune response and chemothera-
peutic drugs. The study of major human pathogens at
the population genetics level has provided important
information concerning the genetic determinants of vir-
ulence/pathogenicity, epidemiology, and emergence of
drug resistance in these organisms.
With the increase in high throughput and decrease in
costs potentially offered by new sequencing platforms,
coupled with the rapid development of statistical frame-
works to analyze these results the future offers a greater
potential to screen the human and pathogen genome
for signatures of selection. With the rapid bioinfor-
matics analysis of loci under apparent selection these
approaches will offer an increasingly powerful molec-
ular tool box to complement other approaches such as
molecular epidemiology that attempt to understand the
genetic basis of human disease. � population genetics
and human health

Genetic Susceptibility of the Individual

The genetic make-up of an organism determines the
individual irritability to environmental factors and thus

the risk of certain diseases. Genetic variants may lead to
an increased or decreased susceptibility to external fac-
tors. It is these genetic variations that have made evolu-
tion possible.
Because of the contribution of multiple genetic factors
in most conditions, some of which have major effects
and others have modulatory effects, the identification of
susceptibility genes is frequently complex. For exam-
ple, the genetic basis of type 2 diabetes is quite a com-
plex, which may evolve into different outcomes of the
disease. Atherosclerosis and retinopathy, for instance,
are complications of type 2 diabetes that arise from
different genes. Environmental factors, such as nutri-
tion and physical inactivity contribute to the disease
complexity and consequences like obesity and insulin
resistance. Another important example where genetic
susceptibility determines the individual risk of disease
after a defined exposure is lung cancer from cigarette
smoking. One of the cellular processes explaining the
inter-individual difference in risk of lung cancer from
smoking is DNA repair capacity. Genetic susceptibility
also determines the individual’s risk to experience harm
caused by chronic low-level exposures like air/water
pollutants or radiation.
Markers of disease susceptibility are now being increas-
ingly used in the assessment of risk factors among
individuals and populations. Detailed knowledge of
biomarkers for disease susceptibility may have high
relevance for public health, as it may enhance effec-
tive primary prevention programs among particularly
vulnerable subgroups. Susceptibility markers can be
grouped into three categories (Suk 2002):
• Chemical alterations by enzymes leading to

a decrease or an increase in the ability of the chemi-
cal to interact with DNA, RNA or proteins.

• Genetic differences of DNA repair capacity sec-
ondary to environmental insult.

• Pre-existing hereditary defects.
Some diseases have common genetic determinants. For
example, the apolipoprotein E epsilon-4 (APO E-e4)
genotype is associated with an increased risk for both
Alzheimer’s disease and coronary heart disease (Rien-
zo 2005).
Genetic susceptibility to � asthma is attributable to
multiple genes interacting with one another and the
environment. Present findings indicate that genes near
a major locus regulating serum IgE levels on chromo-
some 5q cause susceptibility to asthma (Bleecker et al.
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1997). People with this kind of gene are also more sus-
ceptible to the effects of ozone and other air pollutants.
In the future, early � genetic susceptibility testing
might serve as a major public health tool to avoid dis-
eases and dramatically prevent morbidity and mortality.

Pharmacogenomics and Toxicogenomics

Pharmacogenomics and toxicogenomics are related
fields applying new evidence from ongoing human
genome sequencing initiatives.
Although the terms � pharmacogenetics and � phar-
macogenomics are frequently used as synonyms, there
are by definition distinct differences.
Pharmacogenetics focuses primarily on the role of ge-
netic variation in drug response. In the 1950s it has
been shown that hemolytic reactions after use of certain
drugs (e. g. the antimalarial agent primaquine) are asso-
ciated with mutations in the enzyme glucose-6-phos-
phate dehydrogenase. A variety of other monogenetic
pharmacogenetic traits have been described since then.
Pharmacogenomics expands upon this definition to
investigate the whole genome and its products, both
RNA and proteins. Currently, most pharmacogenomic
studies focus on identifying individualized drug thera-
py strategies for prevalent conditions. But pharmacoge-
nomic endpoints additionally have the potential to pro-
vide tailored intervention targets for primary prevention
programs.
Using cancer as an example of the disease model, phar-
macogenomic based tests can be used as markers to pre-
dict drug response, to screen for disease susceptibili-
ty, and as markers of prognosis. Gene polymorphisms
that are associated with reduced DNA repair capaci-
ty like the nucleotide excision repair (NER) polymor-
phism have been shown to increase the risk of tumor
recurrence and to decrease overall survival (Spitz et
al. 2005). Additionally, enhanced response to platinum-
based chemotherapy has been observed in individuals
carrying the NER polymorphism (Rosell et al. 2003).
In the near future, strategies to identify subjects most
likely to benefit from certain (chemotherapeutic) agents
might help to improve survival and quality of life in
individual patients and also to reduce adverse drug reac-
tions and associated economic burden.
A high proportion of the pharmacogenomic tests that
have already been approved is relevant for cancer treat-
ment. However, it has to be considered that many im-

munosuppressive and immunomodulatory drugs are not
only applied in patients with cancer, but also in many
highly prevalent chronic inflammatory and autoimmune
disorders. Therefore, not only patients suffering from
cancer will benefit from the pharmacogenomic tests in
question. The lower the thiopurine methyltransferase
(TPMT) activity the higher is the risk of developing
severe myelotoxicity if receiving conventional doses of
6-mercaptopurine or its prodrug azathioprine (Huang
et al. 2006). In both children with acute lymphoblas-
tic leukemia and patients with atopic dermatitis individ-
ual dosing regimens of 6-mercaptopurine respectively
azathioprine based on the TPMT genotype significantly
improved drug safety without compromising efficacy.
The science of � toxicogenomics aims to understand
causal relationships between various gene products and
biological effects of environmental toxicants. Toxi-
cogenomic research combines gene, transcript, protein,
and metabolite profiling with conventional toxicology.
Recent advances in biotechnology and high-throughput
genomic technologies have facilitated the rapid emer-
gence of the field of toxicogenomics. According to
Waters and Fostel (2004) the main goals of toxicoge-
nomic research are:
• to understand the relationship between environmen-

tal stress and disease susceptibility;
• to identify markers of disease and exposure to toxic

substances; and
• to elucidate the molecular mechanisms of toxicity.
Another important goal of toxicogenomics is the iden-
tification and discovery of safer drugs in a quick-
er, more cost-effective manner. Toxicogenomics could
contribute to early prediction of the toxic nature of
compounds, avoiding animal tests and time-consuming
pre-clinical trials.
Toxicogenomics also aims to increase the global under-
standing of cellular mechanisms of toxicity and disease
causation. In order to achieve this aim, structures of
networks including protein–protein, protein–DNA, and
transcriptional regulatory mechanisms will need to be
determined under a variety of different conditions to
better understand cellular responses to stress.

Genetic Testing, Screening and Counseling

� Genetic testing and counseling are among the most
important applications of genetic knowledge for the
public’s health.
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Until recently, medical genetics involved the study and
treatment of rare monogenetic disorders. The public
health component of genetics was limited to newborn
screening programs for the early detection and treat-
ment of a small number of conditions. Parallel to the
rapidly growing knowledge in molecular genetics, indi-
vidual genetic testing and � genetic counseling are
increasingly integrated into health service delivery.
Prenatal diagnosis may involve non-invasive and
invasive methods. Particularly in Europe, ultrasonic
examination is routinely performed in each pregnan-
cy. Abnormal fetal growth as well as several birth
defects can be detected by ultrasound. Additionally,
α-fetoprotein, chorionic gonadotropin, and unesterified
estriol (triple-marker screening) may be measured in
the blood of pregnant women to assess the risk of sev-
eral fetal malformations including neural tube defects,
Down’s syndrome, and others. Problems may arise
from high rates of false-positives and false-negatives.
If an increased risk for a fetal malformation is detect-
ed invasive tests like amniocentesis and chorionic villus
sampling are recommended. Other reasons for invasive
prenatal diagnosis are advanced maternal age, chromo-
somal aberration or neural tube defect in a previous
child, balanced translocation in a parent, and mono-
genetic hereditary disease in a parent (Vogel and Motul-
sky 2002).
In general, screening involves the study of a large pro-
portion of a population for the presence of a certain dis-
ease or predisposition. Tests for untreatable and treat-
able diseases should not be combined. Screening is rec-
ommended if prevention and/or effective treatment are
available. � Genetic screening of children should only
be considered if effective treatment or preventions dur-
ing childhood are available. Neonatal screening of new-
borns for phenylketonuria is a good example. Profound
mental retardation caused by accumulation of pheny-
lalanine can be effectively prevented by phenylala-
nine restrictive diet. Most European countries and the
US have introduced neonatal screening for phenylke-
tonuria. There is an ongoing discussion on whether or
not a population based screening for hemochromato-
sis is recommendable (Aretz et al. 2006). Cystic fibro-
sis testing of newborns has not shown to significantly
affect the course of the disease and is therefore current-
ly not recommended (Vogel and Motulsky 2002).
Heterozygote testing in clinically healthy individuals
may be indicated in the case of positive family history

of a severe and not adequately treatable recessive dis-
order with onset in early childhood. Examples for such
disorders are β-thalassemia and Tay–Sachs disease.
Recessive disorders manifest in homozygotes, whereas
heterozygote carriers are usually clinically not affected.
If both parents are heterozygote for the same condition
the disease risk for their children is 25%. The disease
risk for sons of heterozygote mothers for a X-chromo-
somal recessive disorder is 50%. Fathers cannot pass
the X-chromosomal recessive mutation on to sons, but
any daughter will be at least a carrier of the mutation.
If an autosomal recessive disease manifests in a child,
its parents usually are both carriers. Genetic testing is
therefore not necessary to determine the disease risk of
their future children, but is indicated for family mem-
bers of the child’s parents. Heterozygote testing without
adequate genetic counseling is ethically not acceptable
(Aretz et al. 2006).
In populations with high prevalence of severe reces-
sive conditions heterozygote screening may be useful.
Heterozygote screening involves genetic testing of the
whole population or a population subgroup irrespec-
tive of family history. Among Ashkenazi Jews, 3 to
5 percent of the population are heterozygotes for the
autosomal recessive Tay–Sachs disease. In the US and
Israel heterozygote screening prior to and during preg-
nancy led to a rapid reduction in the prevalence of
Tay–Sachs disease among Ashkenazi Jews. Heterozy-
gote screening also effectively reduced the prevalence
of β-thalassemia in the islands of Sardinia and Cyprus
(Vogel and Motulsky 2002).
Like heterozygote testing predictive testing is usually
performed in clinically unaffected family members of
patients with severe monogenetic disorders. The goal is
to identify mutations in persons at risk for severe genet-
ic diseases with late onset.
Huntington’s disease and other treatment resistant neu-
ro-degenerative diseases are typical disorders that are
subject to predictive testing. Knowledge of an increased
risk of a severe, untreatable disease in later life inter-
feres with the most private issues (e. g. family plan-
ning). Any person has the right to decide about whether
to know or not to know their own genetic constitution.
Therefore, predictive testing should always be volun-
tary, only performed after informed consent, and limit-
ed to adults (Aretz et al. 2006).
To date, molecular genetic diagnosis has limited clin-
ical relevance for complex genetic disorders. Howev-
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er, in the near future extended genetic screening not
only for monogenic, but also for multi-factorial condi-
tions may be both technically possible and recommend-
able.
A clear indication is required for any genetic test. Nev-
ertheless, several commercial laboratories have recently
made genetic tests available to the general public. Pri-
marily in the US, but also elsewhere, the results of these
tests are sometimes provided directly to the patient
without professional clinical and genetic counseling.
Genetic counseling is critically important to guarantee
responsible application of genetic knowledge in clini-
cal practice; it is, therefore, an essential component of
all prenatal and predictive diagnostic procedures, other-
wise, significant confusion and misuse of genetic tests
may result.
Common reasons for genetic counseling include pos-
sible genetic disorder in a close relative, advanced
parental age, consanguinity, multiple pregnancy loss,
stillbirth, infertility, distinctive features diagnosed
before birth, possible mutagenic and/or teratogenic
exposure.
Adequate genetic counseling should provide informa-
tion on the nature of the disorder, the probability of
getting the condition and/or passing it on, and mea-
sures available for prevention and treatment. The genet-
ic counselor has to be sensitive to potential psychologi-
cal aspects raised by the genetic problems. Allowing the
client to make an autonomous, but informed decision is
a basic principle of genetic counseling. This character-
istic is frequently referred to as the � non-directiveness
of genetic counseling (Baker et al. 1998).

Possible Therapeutic Applications: Gene Therapy,
Stem Cell Therapy

Gene therapy involves the transfer of one or more genes
or nucleic acid elements to a patient in order to coun-
teract a naturally occurring deficiency in gene func-
tion. Whereas traditionally only monogenic conditions
were amenable to � gene therapy, complex genetic dis-
eases recently also became subject to this therapeutic
method. However, study results were mixed: in a sub-
set of patients genetic defects could be effectively treat-
ed, in others, serious adverse events including insertion-
al effects such as malignancy were observed (Hacein-
Bey-Abina et al. 2003). The challenge of gene thera-
py will be to find the optimal tools to introduce dis-

ease-modifying genes and to attain adequate levels of
long-term gene expression. There are significant pub-
lic health implications for human gene therapy, since
many common diseases including cancer, depression,
Alzheimer’s disease, and diabetes have a strong genetic
component which may be modified or treated by gene
transfer.
Stem cells are characterized by their ability for long-
term self-renewal and their multilineage potential. Two
main categories are distinguished: embryonic and adult
stem cells. In many countries, stem cell research is
a priority area for multidisciplinary funding. Stem cell
research provides new insights in genetic, molecular,
and cellular events during early development, e. g. chro-
mosomal abnormalities. Transplant therapy is a field in
which stem cell therapy might help to improve medical
care. It is also hoped that stem cells may be used in nov-
el treatments for Parkinson’s disease, multiple sclerosis,
and other chronic degenerative conditions. Additional-
ly, stem cells represent a very useful model to test can-
didate therapeutic drugs, extending information from
animal model testing. Although stem cell therapy does
not play an important role in current public health prac-
tice, it is possible that it will gain significant impact on
the health of the general population in the future. � stem
cell research and therapy

Ethical and Legal Considerations

The intersection of public health and genetics is
a domain that is particularly complex from an ethi-
cal and legislative perspective. Genetic information is
inherently individuating, as it describes individual risk,
potential, and even identity. Genetic information impli-
cates the most intimate kinds of family and reproductive
relationships and decisions. It has an impact not only
on social stigma, but also personal self-esteem. Dis-
closure of associations between race and genetics may
also adversely affect the self-perception and definition
of ethnic groups and communities.
Due to its particular ethical sensitivity, policies and pro-
grams in the area of public health genetics must be
especially careful to adhere to ethical guidelines. � eth-
ical framework for public health genetics
Potential conflicts may arise between the rights and
interests of individuals and the health and interests
of society. Therefore, certain legislative, administra-
tive, and ethical issues must be considered when plan-
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ning for and developing policies regarding public health
genetics.
Legislation and administrative regulations emphasize
the importance of an individual’s right to specific, writ-
ten informed consent prior to genetic testing. To allow
patients to make informed decisions, they are enti-
tled to explanations of the nature and scope of the
information to be gathered, the meaning of positive
test results, the underlying disease, and any apprecia-
ble risks involved in the testing or activities following
a positive result. Some public health initiatives involv-
ing genetic data, such as mandatory newborn screening
programs, are justified by public health officials with-
out consent through legal principles allowing the state
to protect the health of children. � legal issues in public
health genetics
Together with the increasing ability to identify and store
individual genetic information concerns about the pri-
vacy of identifiable data have been raised. Unautho-
rized uses or disclosures of genetic information can lead
to discrimination through insurers, employers, govern-
ment agencies, and others. Therefore, personal iden-
tifiers should be carefully protected in databases of
genetic information.
Both, in Europe and the US, anti-discrimination laws
attempt to limit stigmatization of individuals on genet-
ic bases. However, public health officials conducting
surveillance also have legitimate claims to access an
individual’s genetic data. Such communal needs for
individual genetic information are supported by nor-
mative principles of beneficence or justice, but can
impinge the privacy rights of individuals. Effectuat-
ing an appropriate balance between respecting individ-
ual interests and communal public health is particularly
critical when concerning genetic data (Hodge 2004).
The current state of public understanding of the signifi-
cance of genetics is poor. Misunderstanding about pur-
ported genetic determinism evokes the danger of seri-
ous social stigma and discrimination against particular
individuals or groups.
Within the past years, individual privacy and anti-dis-
crimination concerns relating to genetic testing have led
many states in the US and elsewhere to adopt genetic-
specific privacy and anti-discrimination laws. This legal
trend is often referred to as � genetic exceptionalism.
Laws treat genetic information differently from other
personally identifiable health information and typical-
ly establish heightened protections. The premise under-

lying genetic exceptionalism is that genetic informa-
tion needs special protections, as it frequently identifies
increased risks of future diseases in otherwise healthy
individuals.
Irrespectively of their socio-economic position indi-
viduals should have equal access to genetic services.
Otherwise the described scientific and technological
advances will produce a system of genetic benefit for
some and genetic disenfranchisement for others. In
addition, it is a public health responsibility to contribute
to increasing the genetic literacy of the population and
to increase the social acceptance and equal rights of
those with impairments and disabilities.
Public health is not immune to social or racial preju-
dice. It may mistake the individual who suffers from
(genetic) disease for a � vector responsible for the
spread of this disease. Its mission to rid society of dis-
ease can be misconstrued as a mission of eliminating
the genetic factors contributing to disease from the pop-
ulation (negative eugenics). It may also mistake its mis-
sion of promoting human health and welfare for the
task of enhancing the traits and biological properties
of individuals and populations (positive eugenics). For-
tunately, forced sterilization and euthanasia are almost
unthinkable today. Improvement of human individuals
by manipulation of normal germ cells meets with many
ethical problems. The purpose of public health genetics
is not the genetic improvement of humans (eugenics).
Therefore, public health must be aware particularly of
subtle methods and inducements (financial, social, and
cultural) that might be associated with future goals of
public health genetics. Here the safeguards of autono-
my, freedom of choice, informed consent, and nondi-
rective genetic counseling are important hallmarks of
ethical public health programs.

Summary

Public health genetics involves the application of genet-
ics, genomics, and biotechnology to improve the pub-
lic’s health and to prevent disease.
The mapping and sequencing of the human genome
has already begun to transform medical practice, and
it promises greatly increased insight into the causes and
potential prevention and treatment of many conditions
of significant public health importance.
To date, most practical applications of molecular genet-
ics relate to monogenetic disorders. However, in the



P

Public Health Genetics 1185

near future extended genetic testing and screening for
multi-factorial conditions may be both technically pos-
sible and recommendable. Additionally, genetic suscep-
tibility testing might serve as a major public health tool
to avoid diseases and dramatically prevent morbidity
and mortality. This would help to further improve the
public health significance of the discipline.
Genetic knowledge is currently used to develop effec-
tive individualized therapies for prevalent disorders.
The development of a vast array of new genetic tests
appears to offer a precise, objective approach to iden-
tifying individuals at risk for certain diseases, there-
by permitting earlier and better-targeted interventions.
This may greatly enhance the knowledge base of pub-
lic health beyond the level of epidemiological studies
based on phenotype and the presence of symptomatic
disease alone.
Due to its particular ethical sensitivity, policies and pro-
grams in the area of public health genetics have to strict-
ly adhere to ethical guidelines.
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Public Health Informatics

Definition

Public health informatics is defined as the systemat-
ic application of information and computer science
and technology to public health practice, research,
and learning. The scope of public health informat-
ics includes the conceptualization, design, deployment,

refinement, maintenance, and evaluation of commu-
nication, surveillance, information, and learning sys-
tems relevant to public health. Public health informat-
ics requires application of knowledge from information
science, computer science, management, organization-
al theory, psychology, communications, political sci-
ence, and law. Knowledge from epidemiology, toxicol-
ogy, and statistics is of prime importance.

Public Health Information System (PHIS)

Definition

The public health information system is a branch of
� health information system that deals with � data,
information and knowledge from the perspective of
the population. Its purpose is continuous monitoring of
public health events, planning and surveillance of pub-
lic health programs, financing and management in pub-
lic health and health research.

Public Health Interventions

� Public Health Programs

Public Health Law

ADEM KOYUNCU

Mayer Brown LLP, Cologne, Germany
akoyuncu@mayerbrown.com

Introduction

Law makes public health possible. Law is of vital
importance for public health theory and practice. The
analysis of the interrelationship between law and pub-
lic health documents that the theory and practice of
public health significantly relies on law (Parmet 2007).
Therefore, leading scholars characterize the interrela-
tion between law and public health as strong. As such,
Frank Grad states that “the field of public health is
firmly grounded in law” (Grad 1990); Wendy Parmet
describes the fact that even historically law has been
the “chief tool of public health” (Parmet 2007) and
Lawrence Gostin regards law as “a very important tool

http://www.genome.gov/11006929
http://www.genome.gov/11006929
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in furthering the public’s health” (Gostin 2000a). Simi-
larly, law is highly valued as “fundamental to the prac-
tice of public health” (Lopez and Frieden 2007), “indis-
pensable to the public’s health” (Moulton et al. 2002),
or “vital to public health” (Gostin et al. 2007) or for its
“central role in contemporary public health” (Moulton
et al. 2007). This synopsis and the subsequent essays
aim to enlighten the reasons for law’s importance to
the theory and practice of public health and to highlight
a few practice areas covered by public health law.
Most of the milestone accomplishments of public health
and many successes against public health threats were
obtained through the impact of law. In 1999, the Centers
for Disease Control and Prevention (CDC) in Atlanta,
USA, published a list of ten great public health achieve-
ments in the 20th century in the United States (CDC
1999), which included:
1. Safer workplaces
2. Control of infectious diseases
3. Motor vehicle safety
4. Family planning
5. Fluoridation of drinking water
6. Safer and healthier foods
7. Healthier mothers and babies
8. Vaccination
9. Recognition of tobacco use as a health hazard
10. Decline in deaths from coronary heart diseases and

stroke.
Law has contributed significantly to all of these mile-
stone achievements (Moulton et al. 2002). For example,
the legal provisions providing for occupational health
and safety at the workplace and allowing agencies to set
safety standards for workplaces and impose obligations
of employers have laid the basis for the aforementioned
achievement “safer workplaces”. This is also true for
the laws that provide for worker’s compensation after
occupational injuries and illnesses and, particularly, for
those laws that have created, funded and authorized
occupational safety agencies.
Further, the great public health achievement “control of
infectious diseases” relies heavily on law. The numer-
ous laws dealing with the control, detection and treat-
ment of infectious diseases – one of the oldest practice
areas of public health and public health law – have pro-
vided public health practitioners with legal authorities
to enforce community protection measures like isola-
tions, quarantines and mandatory vaccinations. In addi-
tion, these laws have assured the funding of these cost-

ly activities and the engaged public health agencies.
Therefore, the “control of infectious diseases” would
not have been achievable without law and the corre-
sponding legal means.
Regarding the great public health achievement “motor
vehicle safety”, no public health officer would serious-
ly doubt that obligatory seat belt use in cars, manda-
tory helmet use for motorcyclists and criminal laws
sanctioning drunk driving have substantially contribut-
ed to motor vehicle safety. Additionally, law contribut-
ed to this achievement by assuring higher vehicle safe-
ty standards, imposing regular technical check-ups and
enforcing speed limits (See Moulton et al. 2007 for fur-
ther remarks on the role of law in the ten achievements
presented by the CDC).

Law and Public Health Authority

As a tool of public health, law is complementary to
the scientific tools of public health, like epidemiolo-
gy and statistics. These form the scientific-analytical
part of public health, known as “public health anal-
ysis” (Hall 2003). In addition, public health practice
has a legal-regulatory part encompassing the regulatory
infrastructure as well as the legal authorities. The latter
are referred to as “public health authority” (Hall 2003).
Public health law focuses and supports the legal-reg-
ulatory branch of public health practice. Both “public
health analysis” and “public health authority” are indis-
pensable for the pursuit of public health activities.
The importance of law in public health practice results
from the legal means (� public health law, legal means)
necessary for safeguarding the public’s health. Public
health actions need sufficient legal authorization as they
regularly affect or infringe individuals’ rights and free-
doms. Public health practice must operate in legally
sensitive territories as demonstrated by the following
examples:
• The protection of the public from infectious dis-

eases regularly necessitates measures against indi-
viduals like the above-mentioned mandatory isola-
tion or quarantine. Such actions can be directed
against the infected person as well as potentially
infected contact persons. However, isolations, quar-
antines or compulsory examinations and compulsory
treatments of an individual encroach on the individu-
al’s basic rights to bodily integrity, freedom of move-
ment, freedom of assembly and freedom of profes-
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sion, among others. Such encroachments of individ-
ual rights by the public health department, however,
are not allowed if there is no sufficient legal autho-
rization. Without such legal authorization, public
health departments would be prohibited to undertake
these protection measures even if medically justi-
fied. Therefore, the grant of legal authority to restrict
personal rights by public health actions enables the
departments to carry out such effective conduct.

• After suspicion of an outbreak of avian influenza A
(subtype H5N1) on a number of farms, the health
department considered the order of a local quaran-
tine around the affected farms. In such constella-
tions in Germany, controversies arose with respect
to the legal authorization of these measures. Argu-
ments regarding human rights violations as well
as economic arguments with respect to the conse-
quences of such actions to the touristy image of
the affected regions were made. Therefore, in addi-
tion to the affected farmers, the tourism industry
also complained about the violation of their inter-
ests and argued against the public health measures.
This example also enlightens the legal explosiveness
of public health measures that can be directly or
indirectly tangent to a broad range of personal and
economic rights and interests. Again, the encroach-
ment of such rights and interests by public health
departments is only allowed if there is sufficient legal
authorization. Otherwise, the public health depart-
ment may become liable for damages vis-à-vis the
affected persons and companies based on the allega-
tion of unauthorized conduct.

• Public health practice depends on the existence
and functioning of administrative agencies, which
include federal regulatory agencies, state and munic-
ipal health departments and scientific agencies, as
well as the police. The creation and financial fund-
ing of such agencies need a legal basis. Such agen-
cies can only be created and funded by virtue of
a legal authorization. Therefore, law is also neces-
sary to institute the organizational infrastructure of
public health.

The three examples should have additionally highlight-
ed the interdependency and close relationship between
public health operations and law. Law grants powers to
the states and governments and distributes these pow-
ers among the state institutions. Law grants authorities
to the legislator, the government and the courts. Based

on these underlying authorities, the state is entitled to
institute specific public health agencies and to fund
them with financial resources, thus to spend the taxpay-
ers’ money for these purposes. Law also bestows these
agencies with coercive powers vis-à-vis citizens, com-
panies and the community to pursue their public health
mission. As such, law authorizes public health agen-
cies and their officers to infringe private rights and to
invade private spheres if they deem necessary to assure
the population’s health. As in many jurisdictions, such
infringements of private rights by state agencies can
only take place when explicitly legally authorized. Law
makes these public health actions possible. Overall, law
is essential for both the establishment of the institu-
tional public health infrastructure and for its effective
functioning (Gostin 2000a). In addition to such a direct
type of public health practice, the range of legal means
(� public health law, legal means) within public health
law also encompasses a variety of tools with indirect
positive effects on the public’s health as well as tools
that do not involve an official public health agency
(e. g., � tort law and public health, � criminal law and
public health).
In the following, the legal basics, characteristics and
some specialized working fields of public health law
will be discussed. In addition, the functioning and legal
means of public health law will be depicted. Prior to
this, it is necessary to attempt to define public health
law.

Definition of Public Health Law

At the beginning of the 20th century, public health law
was defined as

“that branch of jurisprudence which treats of the appli-
cation of common and statutory law to the principle of
hygiene and sanitary science” (Tobey 1926).

The definition of public health law can be accentuat-
ed from the legal scientist’s or the practitioners’s per-
spective. On the other hand, public health law has
always been a branch of law with a practical root that
grew through practical application. Accordingly, the
definitions of public health law vary in their empha-
sis depending on the perspective considered. From the
academic scholar’s perspective, public health law is
defined as
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“the study of the legal powers and duties of the state,
in collaboration with its partners, to assure the condi-
tions for people to be healthy (e. g., to identify, prevent,
and ameliorate risks to the health in the population) and
the limitation on the power of the state to constrain the
autonomy, privacy, liberty, proprietary, or other legally
protected interests of individuals for the common good.
The prime objective of public health law is to pursue
the highest possible level of physical and mental health
in the population, consistent with the values of social
justice” (Gostin 2007).

From a rather practical viewpoint, public health laws
are defined as

“any laws that have significant consequences for the
health of defined populations” (Moulton et al. 2007).

The latter definition focuses primarily on the practi-
cal impact of the respective laws and all-embracingly
includes all legal provisions with significant practical
impact on the public’s health. Despite their varying per-
spectives, the three definitions cited above pursue the
same idea of public health law and its practical func-
tion. With a focus on its legal objectives, the common
features and legal characteristics of public health law
can be summarized in the following definition of the
term:

Public health law is the sum of all legal rules which
directly or indirectly aim to safeguard or promote
the population’s health. These rules may arise from
statutory law, administrative regulations and acts, cus-
tomary law, case-law and common-law. Public health
law also includes laws which provide for the estab-
lishment and funding of corresponding administrative
agencies.

In addition to the features mentioned in the definitions
above, this definition highlights some characteristics in
order to facilitate the understanding of the legal context;
these are explained in the following:
• As with the definitions above, this definition articu-

lates that the population’s health is the target of pub-
lic health law. In this respect, public health law is
substantially different from medical law. Unlike pub-
lic health law, medical law does not target the pop-
ulation’s interest but the individual patient’s health
outcome (see below).

• Public health law can be subdivided into the group
of legal rules that establish the administrative agen-

cy infrastructure and a second group of legal rules
which equip the public health practitioners with the
necessary operational legal means to safeguard and
promote the community’s health.

• The definition in this synopsis also stresses the fact
that public health laws may unfold public health
effects either directly or indirectly. Based on their
mechanisms and teleology, in the following sections
primary public health laws (intending direct effects)
and secondary public health laws (indirect effects)
will be differentiated.

• This definition documents that public health law
comprises codified (written) law, judge-made case-
law as well as unwritten customary laws. All of these
sources of legal rules formed the � legal basis of
public health and still play significant roles in the
practice of public health.

Constitutional Basis of Public Health Law

With respect to the sources of public health, a differen-
tiation seems appropriate between “foundational public
health laws”, which form the � legal basis of public
health practices, and “operational public health laws”,
which supply public health practice with legal means
(� public health law, legal means).
The foundations of public health practice as well as
public health laws regularly lay in the national consti-
tutions. To understand this legal context, the following
simplified connection may be helpful: According to the
principles of self-defense, each individual has the right
to protect himself from harm to his health. Correspond-
ingly, as the population is formed by the sum of indi-
viduals, the population also has the immanent right to
protect itself from threats to its health, i. e. the popula-
tion’s health. The population thus has the right to pro-
tect itself from harm to its health. In addition, the pop-
ulation has – as each individual has – the right to take
measures to promote its health. In democratic nations,
the populations delegate these rights through their con-
stitution to the state powers. Therefore, all state powers
derive from the population. In a nutshell, this is the con-
stitutional base of a country’s foundational legal public
health powers.
In summary, public health activities and corresponding-
ly public health laws are rooted in the population’s nat-
ural right to protect itself from harm to its health. This
right, as well as the population’s right to promote its
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health, is delegated via the constitution to the state. The
constitution distributes this authorization among sever-
al state institutions and authorizes
• The parliament to legislate the laws (“law-making

power”);
• The government to execute the laws (“law-executing

power”); and
• The courts to judicially review, interpret and enforce

the laws.
The state is empowered as the guardian of the common
welfare and the rights of the individuals. All these pow-
ers derive from the population as the people. As man-
dated by the people, the state has the power to pro-
tect the population from harm as well as to promote its
health and well-being. The main part of these powers
is (in many jurisdictions) denominated as the “police
powers” or “the danger defense powers” (in German
speaking jurisdictions “Gefahrenabwehrrecht”). Based
on this legal background of public health and by virtue
of the constitutionally granted powers and authority, the
state has to take all necessary measures to protect the
public’s health.
In summary, all constitutional powers derive from the
people. These powers are distributed among the legisla-
tive power (“law-maker”), the executive power (“law-
executor”), and the judiciary power (“law reviewer,
interpreter and enforcer”). These three powers play rel-
evant roles in the realm of public health.

Primary Public Health Laws

The foundational source of public health laws is the
constitution. In addition to constitutional law, public
health laws encompass numerous laws that should be
regarded as operational public health laws. They pro-
vide for the scope, limits, administrative infrastructure
and the legal means in a particular field of public health.
Thus, primary public health laws are such legal rules
that have a direct impact on the population’s health by
intending direct outcomes on the population’s health.
Depending on the various fields of public health prac-
tice, such laws inter alia include � infectious diseases
control laws, occupational safety laws (� labor and
occupational safety laws), sanitation and hygiene laws
and environmental health laws (e. g., air pollution pre-
vention or clean water laws). Some of these primary
public health laws are presented in separate essays in
this encyclopedia.

Secondary Public Health Laws

In contrast to primary public health laws, secondary
public health laws focus primarily on objectives oth-
er than population health outcomes. However, pursuit
of these goals influences public health relevant behav-
ior and, thus, indirectly affects public health outcomes.
As an example of such secondary public health laws,
tort law should be noted. Tort law inter alia encom-
passes medical malpractice and product liability law,
which have intersections with each other. Tort law pri-
marily intends to attribute legal responsibilities for the
compensation of damages due to tortious acts (� tort
law and public health). However, the risk of being con-
victed relative to damage payments deters individu-
als as well as companies and influences safety related
behavior (McClurg et al. 2007). Tort law may also be
applicable against the state if public health officers act
unlawfully and, in doing so, violate personal or prop-
erty rights (state liability). In addition, tort law devel-
ops doctrines for consumer information and advertis-
ing; both indirectly affect public health (e. g., rules for
patient’s informed consent). Tort law is elucidated in an
explicit essay in this encyclopedia. Another legal area
that influences human behavior and has indirect effects
on the population’s health is criminal law (� crimi-
nal law and public health). This legal field also falls
under the scope of the secondary public health laws. As
with tort law, criminal laws may apply against public
health practitioners when they exceed their authorities
and excessively encroach individual rights. The nature,
functioning and specifics of criminal law are the sub-
jects of a separate essay.

Nature of Public Health Law

Public health law is not medical law. These fields of
law must not be confused and mixed up. As mentioned
above, medicine and medical law focus on the health of
the individual patient whereas public health and pub-
lic health law focus on the health of the whole pop-
ulation. Medical law is patient-centered whereas pub-
lic health law is population-centered. In the realm of
medical law, typical subjects include medical malprac-
tice, patient-informed-consent or delivery of medical
services (See also Gostin and Jacobson 2006). Medi-
cal law is substantially targeted on the Latin principle
“salus aegrotii suprema lex”, what translates to “the
health of the patient is the highest law”. In recent years,
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this command is being rivaled by the principle “vol-
untas aegrotii suprema lex”, which asserts that “the
will of the patient is the highest law”. The latter has
led to patient-informed-consent rules in many jurisdic-
tions (See Koyuncu 2006; Koyuncu 2004). For public
health, this sentence has to be “salus populi suprema
lex”, emphasizing that “the health of the population is
the highest law”. Against this background, it goes with-
out saying that public health law is concerned about
other legal issues than medical law and needs different
legal means to overcome public health threats. In sum-
mary, despite certain overlaps and similarities, public
health law and medical law are two distinct legal dis-
ciplines with different scopes. Medical law focuses on
the legal side of individual patient care whereas public
health law focuses on the legal aspects of population-
oriented public health practice.
With respect to its nature, public health law is regarded
as a part of administrative law (Gostin et al. 2007; Grad
1990). As administrative law (� administrative law and
public health) itself is part of public law, public health
law necessarily is a part of public law (Reynolds 1995).
Public law is one of the three main legal branches. The
other two are formed by private law and criminal law.
Within public law, administrative law and enforcement
is one major legal field supplementing other public law
fields like, for example, constitutional law, tax law or
social law. Some of the characteristics of administra-
tive law and enforcement will be presented in a separate
essay on this legal field. Therein, the principles of
administrative law, the role of the administrative agen-
cies as well as the role of the courts in the practice of
administrative law will be elucidated.
Despite its attribution to administrative law, public
health law is not precluded from using private law or
criminal law elements. Agencies may – and regularly
do – enter contractual agreements with private persons
and companies and, by this means, involve private enti-
ties in the provision of public health services. On the
other hand, agencies may request criminal prosecution
if their administrative investigations indicate criminal
offenses. Therefore, it is important to understand that
the branches of law do not act in complete isolation.
The opposite is the case. The actors of the different legal
branches influence each other in manifold ways and to
a certain extent share their tools.
Public health actions can also be grounded in other legal
areas than administrative law. As such, tax law is wide-

ly used to influence individual or corporate behavior in
the interest of public health. States may impose addi-
tional taxes on behavior that they want to eliminate and
vice versa. In addition, commerce and trade law pro-
vide influential means for assuring and promoting the
public’s health. Particularly, these legal areas provide
for the control and limitation of the flow of potentially
harmful goods and products within a country and into
a country from outside. Social insurance laws also have
significant relevance to the public’s health. They build
the legal fundament for the financing and provision of
health insurances as well as for the supply of health care
services for the community.
It is also noteworthy that public health law is a dynam-
ic field of law. Interrelated with public health, the law
must cope with different and continually changing pub-
lic health challenges. The public health threats of today
are not the same as those 100 years ago (e. g., bioterror-
ism, chronic diseases, behavior-induced health risks).
The subject of contemporary public health practice in
the 21st century includes many additional tasks when
compared with the realm of public health at the begin-
ning of the 20th century (e. g., health information and
promotion). Public health law must take on these new
challenges and provide the public health practitioner
with sufficient legal infrastructure as well as appropri-
ate legal means to intervene when necessary.
In conjunction with its dynamic nature, it is impor-
tant to understand that public health and, thus, public
health law are “highly political” fields (Gostin 2000a).
This is because public health practice has to protect and
promote the population’s health and well-being as the
core goods of a society. To achieve this, public health
practice may come with personal restrictions. Public
health measures can significantly affect human rights.
As such, if public health officers order a quarantine or
the isolation of an individual because of an infectious
disease or if they revoke the license of a health profes-
sional or order the market recall of a pharmaceutical,
they restrict personal and corporate rights. Such per-
sonal restrictions are subject to political debate. Such
aspects, including the accompanying ethical and cultur-
al bearings, must be discussed on the political level, for
example in the forefront of a legislation proposal.
Public health laws could be qualified as population-cen-
tered risk-management laws . Like other risk-manage-
ment subjects, public health laws also provide mech-
anisms to prevent, detect, assess, mitigate and elimi-
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nate risks to the public health. The legal means pro-
vided by public health law cover the range from incen-
tives for voluntary behavior up to severe compulsory
measures against individuals, objects and businesses.
The range of legal means (� public health law, legal
means) provided by public health law will be presented
in an essay where the restrictive intensity of some pub-
lic health instruments will be highlighted. Traditionally
linked with the character as a legal area to avert dangers
(“police powers”), public health pursues an interven-
tionist approach (Gostin 2000a) therefore public health
law has to provide practitioners with sufficient interven-
tion means.
In conclusion, the legal characteristics and nature of
public health law may be summarized as follows:
• Public health law is mainly a part of administrative

law which itself is part of public law. However, pub-
lic health law is interrelated with and influenced by
other legal fields.

• Public health law is not the same as medical law.
These legal areas must not be confused. Medical law
is patient-centered whereas public health law is pop-
ulation-centered.

• Public health laws are population-centered risk-
management laws.

• Public health law is a highly political field.
• Public health law is a very dynamic field of law.
In this sense, public health law has to accompany
the far-reaching and dynamic scope of public health
practice and provide it with the legal-regulatory infras-
tructure as well as the necessary legal means for inter-
ventions.

Mechanisms of Public Health Law

The mechanisms and functioning of public health law
are based on the interplay of four kinds of legal rules
that represent primary or secondary public health laws.
As such, the mechanisms of public health law are based
on
• Constitutional granting of legal power and authority

to the government and its administrative agencies;
• Primary public health laws which create, fund and

regulate the infrastructure of public health practice –
“infrastructural” public health laws (See also Ger-
berding et al. 2003);

• Primary public health laws which provide for the
legal authorization and legal means for public health

activities to eliminate public health threats – “inter-
ventionist” public health laws (Gerberding et al.
2003; Gostin 2000a);

• Secondary public health laws which influence
behavior without direct public health interventions
(e. g., tax law, criminal law, tort law, commerce law,
trade law).

These categories of law have different scopes and
mechanisms. However, in public health practice they
are interwoven and have to interplay to protect and pro-
mote the population’s health. One of the core functions
of public health laws is to arrange the legal relation-
ships between the involved persons and administration
entities (Childress et al. 2002). This includes the attri-
bution and delineation of competencies, responsibilities
and missions within the administration (i. e., the gov-
ernment and the public health agencies). It also com-
prises the clarification of the interrelationships between
the population, the public health agencies and the indi-
viduals/legal entities posing health threats. Such clar-
ifications are made by grant of circumscribed author-
ities to the public health agencies in the scope of
their legal mission to act in the interest of the pop-
ulation. In doing so, they encroach the individual’s
sphere (See Gostin et al. 2007, with further explica-
tions).
In effect, the mechanisms of public health laws partic-
ularly include instruments to:
• Fund health promotion and education activities;
• Fund, promote and enforce prevention measures

(e. g., vaccination);
• Promote voluntary healthy behavior by providing

incentives (e. g., by tax law);
• Prohibit harmful behavior and promote healthy

behavior by sanctioning harmful behavior (e. g., seat
belt laws, criminal law);

• Coercively mitigate and eliminate health threats
(e. g., by compulsory isolation and quarantine);

• Set standards and rules that provide legal guidance
(e. g., technical rules, air pollution or noise level
standards).

It becomes clear that law provides for individual case-
related means as well as for abstract general legal
means like standards or prohibitions. One advantage of
the latter tools and their mechanism in pursuing pub-
lic health goals is that they become effective and bind-
ing for the whole population. They are broader in their
reach.
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Codified public health laws provide guidance for public
health practitioners and the public. Particularly, practi-
tioners are relieved from the burden of resolving eth-
ical conflicts, which they are regularly exposed to in
daily practice (Bernheim et al. 2007). Many legal pro-
visions are the result of the prior process of parlia-
mentary weighing and � legal balancing of conflict-
ing rights that include ethical considerations. As not-
ed above, public health and public health law are very
political fields.
Additionally, public health laws set forth the procedu-
ral steps and the substantive criteria of the decision-
making process before an intrusive public health action
can be enforced. As typical for administrative law, pub-
lic health agencies must take into account a number of
procedural (formal) requisites which are legally insti-
tuted to protect the individual’s rights vis-à-vis the state.
In addition, codified public health laws as well as their
judiciary interpretation by court decisions urge the pub-
lic health practitioner to undergo a substantive process
of weighing and balancing the protected good (popu-
lation’s health) and the rights they infringe with their
public health actions. These procedural and substan-
tive requirements for the public health agencies are part
of the administrative decision-making process and, all
together, they ensure an adequate legal balancing of
conflicting rights.

Law as Limit to Public Health Practice

Law not only enables public health practice it also lim-
its public health actions. The reason for this constella-
tion is grounded in the fact that law is not only protect-
ing the population’s health interests but also the inter-
ests of those persons who impose risks to the public.
The human rights (� human rights and public health)
of the latter persons protect them from governmental
intrusions into their personal sphere and are not be dis-
pensed even if they cause a public health threat. It is
up to laws to protect these persons from public health
measures that are excessive or lack the necessary legal
balancing. Therefore, law is not always “necessarily an
ally” of public health (Parmet 2007).
By protecting human rights (which are regularly imple-
mented in national constitutions or bills of rights), law
can impede public health agencies and ensure that pub-
lic health officers respect the rights of the endanger-
ing individuals (or other endangering legal entities like

companies). Thus, law endows public health agencies
with authority to restrict personal rights in the interest
of the community and – at the same time – law guaran-
tees the protection of these rights. As Lawrence Gostin
put it, with respect to public health powers, the consti-
tution “acts as a fountain and a levee” at the same time
because it “originates the flow of powers to preserve the
public health, and it curbs that power to protect individ-
ual freedoms” (Gostin 2000b). Therefore, public health
law indeed has to mediate and navigate between two
“separate ends” where one stands for the population’s
interest in a functioning public health practice assuring
its safety and the other end represents the individual’s
human right to be “treated non-instrumentally” (Bloche
2003).
Law enables and limits public health at the same time.
The relationship between individuals, the public and
public health administration is complex and it is a bur-
den of public health law to govern these complex rela-
tionships.

Particular Fields of Public Health Law

As with public health, public health laws have a far
reach. They must govern all areas of life where public
health risks may result. As such risks are multifaceted
and may arise from individual conduct, objects, the
environment, corporate conduct as well as state activ-
ities, the starting points for public health protection are
manifold. Public health laws must cover this multitude
of causes of public health risks. Therefore, the scope
and range of public health laws is as manifold as the
risks they aim to prevent and mitigate. In the following,
a list of some public health laws exemplifies the broad
range of this legal field:
• Public Health Services Laws;
• � Labor and Occupational Safety Law;
• Anti-Discrimination Laws;
• Youth and Child Protection Laws;
• Mother Protection Laws;
• Family Protection Laws;
• Laws Protecting Disabled;
• � Infectious Diseases Control Law;
• Quarantine and Isolation Laws;
• Vaccination Laws;
• � Environmental Law and Public Health;
• Clean Drinking Water Laws;
• Air Pollution Prevention Laws;
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• Surveillance and Data Collection Laws;
• Traffic Safety Laws;
• Zoning and Planning Laws;
• Laws for the � Legal Regulation of Professions;
• Laws for the Regulation of Businesses (� Legal Reg-

ulation of Professions, Businesses and Products);
• Laws for the Regulation of Products (� Legal Regu-

lation of Professions, Businesses and Products)
• General Product Safety Laws;
• Food Laws;
• Drug Safety Laws;
• Chemicals Laws;
• Pharmaceuticals Laws;
• Medical Devices Laws;
• Motor Vehicle Laws;
• Genetically Modified Substances Laws;
• Toxic and Hazardous Substances Laws;
• Waste Disposal Laws;
• Urgent Safety and Emergency Laws;
• Rescue Laws;
• Mentally Ill Persons Laws;
• Social Security Laws;
• Health Insurance Laws;
• Organ Transplant Laws;
• Health Promotion Laws;
• Prevention Laws.

This non-exhaustive list provides an insight into the het-
erogeneity and far-reaching scope of public health law.
Several subsequent essays will further address some
of these public health law fields. As such, one essay
will highlight the particulars and methods of the legal
regulation of professions, businesses and products. It
will particularly demonstrate the measures and means
of the legal regulation of professions (e. g., registration,
licenses, regulatory supervision). It is noteworthy that
this area of public health not only involves health pro-
fessionals but also numerous further professions that
may impact the population’s health. For public health,
the legal regulation of businesses and products is as
important as the regulation of professions. This section
of legal regulation not only encompasses health prod-
ucts as the range of product risks to the public health
by far extends purely health-related products. Several
specialized public health authorities are established for
the legal regulation of professions, businesses and prod-
ucts. Among these, the food and drug regulatory agen-
cies may be highlighted.

• Infectious Disease Control Laws
Governmental activities to control and combat infec-
tious diseases build on the “oldest field of public
health” (Grad 1990). Correspondingly, the infectious
diseases control laws are probably the oldest field of
public health law. Many of the earliest public health
interventions relate to the control of infectious dis-
eases. Infectious diseases control laws encompass
the legal rules that aim at the prevention, detection
and abatement of infectious diseases and the health
risks resulting from such diseases. These laws reg-
ulate a central field of public health law. Many of
the earliest public health interventions relate to the
control of infectious diseases. Infectious diseases are
still a major concern of contemporary public health
practice. All jurisdictions have taken measures to
combat infectious diseases and prevent epidemics.
Constitutions in some countries (e. g., in Germany)
even grant explicit authorization to control and abate
communicable diseases. As with all other branches
of public health law, infectious disease control laws
have certain characteristics that need further explica-
tion.
Infectious diseases control laws have always been
and will remain a major part of public health
laws. Contemporary infectious diseases control laws
increasingly focus on disease prevention in addi-
tion to the traditional public health actions, which
are aimed at the combat and treatment of infectious
diseases. Contemporary infectious diseases control
faces new challenges from new pathogens and
new disease mechanisms (e. g., SARS, HIV, avian
influenza-virus, Ebola-virus). Particularly, recent
suspected cases of avian influenza have led to con-
troversies in some jurisdictions; thus, if a statute
allows the agency to impose a cordon sanitaire and to
a certain extent a quarantine on a farm or other area
in order to control avian influenza, this needs legal
grounding and justification.

• Labor and Occupational Safety Laws
Occupational safety is one of the oldest areas and
still a central practice area of public health practice.
Law is essential for this section of public health.
Labor and occupational safety laws comprise the
legal rules that govern three aspects. Labor law reg-
ulates the legal relationship between employers and
employees (including worker unions) with respect to
the employment, including the corresponding rights
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and duties resulting therefrom. Occupational safety
laws encompass the body of law that provides for
both the safety and health of employees at the work-
place and the compensation of employees in cases of
work induced injuries and diseases.

• Environmental Law
Public health practice has always been strongly
linked with environmental legislation. Environmen-
tal law can be defined as those legal rules that aim at
the protection and development of the environment
and its compartments as well as the protection of the
public health from harm, risks and nuisances aris-
ing from the environment and the human-made inter-
action with the environment. Environmental laws
can be differentiated into “environmental protection
laws” (protection of the environment and its com-
partments as natural habitats) and “environmental
health laws”. Environmental health laws are aimed
at the protection of human health from risks aris-
ing from the environment. This approach includes
those “human-made” risks that developed as a result
of interactions between human beings and the envi-
ronment (e. g., air and water pollution). The envi-
ronmental health laws should be attributed to the
body of public health law. The practice and legal
means of environmental health law are significant-
ly different from those in other areas of public health
law.

• Public Health Related Information and Communica-
tion (� public health law, information and communi-
cation)
The heading “information and communication” in
the realm of public health law encompasses sever-
al distinct topics. Three shall be depicted here. First,
the surveillance, data collection and evaluation of
information by public health agencies. Second, the
information of the population on health aspects by
the public health administration (e. g., health promo-
tion campaigns, public health warnings). Third, the
regulation of the information practices and contents
provided by commercial companies with respect to
their products and services (regulation of commer-
cial speech). Both information and communication
play crucial roles in contemporary public health.
However, in all three branches, critical legal ques-
tions are raised which deserve attention in public
health practice. The importance as well as the legal
relevance of “information and communication” in

public health practice is continuously increasing and
deserves particular legal attention.

Future of Public Health Law

The future of public health law is linked with the devel-
opment of public health. The scope, contents, chal-
lenges and measures of public health have undergone
an alteration and diversification process even though
not all public health threats are new and many of the
challenges of the previous century remain up-to-date.
However, today’s public health practice faces some new
threats and new tasks that need legal undercoating.
First, public health law in the 21st century faces new
threats. These include public health concerns caused
by:
• New infectious diseases (e. g., SARS, avian influen-

za);
• Worldwide globalization and increased mobility and

travel, which facilitates the spread of (old and new)
communicable diseases;

• New technologies and new products with unknown
risk potential (e. g., mobile phone radiation, nan-
otechnology, genetically modified organisms);

• Environmental threats with yet unknown dimensions
(e. g., climate change, hurricanes, flood disasters and
other extreme weather events, See Kirch et al. 2005;

• Chronic diseases (Moulton et al. 2007);
• Terrorist attacks, including bioterrorism (e. g., an-

thrax attacks);
• Lifestyle and unhealthy behavior (Moulton et al.

2007). Particularly, obesity has been described as
“the new frontier of public health law” (Mello et al.
2006).

Law has to provide public health practice with suffi-
cient legal authorities, infrastructure elements and legal
means to cope with the new threats. Some of the new
threats (e. g., terrorism) have already led to national and
international discussions on the legal limits of newly
introduced public health protection measures in light of
the human rights they intrude. In Germany, a recent law
allowing the shooting down of a hijacked aircraft was
repealed by the Constitutional Court. The Court held
that the law was in breach of the German constitution as
allowing the aircraft to be shot down violates the basic
rights of the passengers. A deeper discussion of this
judgment would go beyond the scope of this synopsis.
In conclusion, the Court forbids the legislator to bal-
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ance the public’s safety against the lives of the passen-
gers (Bundesverfassungsgericht 2006). Legal balancing
must not charge lives against the public’s health. Such
discussions about the limits of legal measures in answer
to new public health threats are ongoing in many coun-
tries. They will also shape the public health laws of the
21st century.
Second, in addition to new public health threats, con-
temporary public health has to take on new tasks and
deliver new public health services, which need suffi-
cient legal coverage:
• To cope with the new lifestyle and behavior-induced

public health threats, activities of public health are
shifting towards information and education and,
thus, towards health promotion. These health pro-
motion activities are also targeted to support patients
with chronic diseases. The classical police powers
activities of public health agencies no longer stand
alone for public health practice. Nowadays, public
health practice has to influence behavior at an earlier
stage and prevention is increasingly emphasized (See
Kirch et al. 2008; Kirch and Badura 2006, with per-
tinent contributions). For these new activities, states
need to create and fund appropriate public health
infrastructures.

• The new public health tasks will necessitate the
inclusion of private service providers in the supply
of such new public health services as health promo-
tion activities. Public health law must provide for
the legal embodiment of the arrangements between
administrative bodies and private entities. This will
lead to a co-existence of administrative law and pri-
vate law elements in the provision of public health
services.

• Public health practice methodologically has new sci-
entific possibilities with new prospects. Among oth-
ers, the potentials of public health genetics and stem
cell research raise legal and ethical concerns that will
be subject of future public health law.

• Public health is increasingly becoming subject to
health policy and becomes involved in the provi-
sion of health care for the population and the corre-
sponding securing of health insurances (Grad 1990;
Schütte and Walter 2008). A form of co-existence
between public health law and social (insurance)
law will emerge. Connectedly, public health law
will have to handle questions of financing adequate
health care and will need to become familiar with

the appending new methods (e. g., evidence-based-
medicine, health technology assessments).

• Many of the new public health threats increase the
need for international public health cooperations.
Therefore, the importance of international organiza-
tions will increase (e. g., WHO, UNEP, WTO). How-
ever, such activities in the sense of a “global pub-
lic health” (Fidler and Cetron 2007) will necessi-
tate sufficient legal authorization and funding so that
international public health laws will become neces-
sary even though today’s public health law already
encompasses international legal rules.

The new public health threats as well as the new range
of activities of public health practice will challenge
public health law. These developments will extend the
classic scope of public health law. In addition, the new
global public health threats will speed up the globaliza-
tion of public health law.

Conclusion

Law is an essential element and one of the most power-
ful tools of public health practice. This synopsis under-
scored the importance of law in public health practice
and outlined the nature, means and mechanisms of pub-
lic health law. Law will continue to play a central role
in public health as it creates and funds the infrastruc-
tural fundaments of public health practice and provides
it with the necessary operational legal means.
In addition, law will keep playing a central role in pub-
lic health practice as it also limits the reach of public
health measures and protects the (personal and prop-
erty) rights of community members who are affected
by public health actions. Therefore, the careful legal
balancing of conflicting rights must remain a basic ele-
ment of all actors in the realm of public health.
Even though not all public health challenges of the 21st
century are new, public health is a dynamic field facing
new threats, subjects, obligations and methods. Like-
wise, the field of public health law is dynamic too, as
both are interrelated. Therefore, public health and law
are characterized as “sibling fields that develop in close
interrelation with each other” (Moulton et al. 2007).
Probably, in this century “law will make at least as great
a contribution to the public’s health as it did in the cen-
tury just ended” (Moulton et al. 2007).
Public health law is not only relevant for lawyers but
also for public health practitioners. As law authorizes
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and limits their actions, they should understand the role
of law as well as how law is made, enforced and inter-
preted. This can enable them to use legal means in
a more targeted way and influence the development of
public health policy and public health law (Grad 1990).
In many jurisdictions around the world and from vari-
ous perspectives, there is a “renewed interest in public
health law” (Coker and Martin 2006). Particularly but
not only in the United States, public health law is wide-
ly recognized as a core element of public health practice
and has become subject to the curricula of a number
of law schools (Goodman et al. 2002). Many aspects
of public health law and their interrelation with public
health and medical practice are discussed in numerous
articles and need further elaboration. The subject and
discussion of public health law is transcending borders
into other countries, which will help to strengthen the
legal basis of public health practice. Law will remain
indispensable and vital to public health and continue to
make public health possible.
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Synonyms

Health information and education; Health promotion

Definition

In the field of public health law, “information and com-
munication” encompasses numerous topics. Most of
them can be attributed to three major subjects. First,
surveillance, data collection and evaluation of infor-
mation by public health agencies. Second, the pub-
lic health administration informing the population on
health aspects (e. g., health promotion campaigns, pub-

lic health warnings). Third, the regulation of commer-
cial information practices and contents provided by
companies and professionals with respect to their prod-
ucts and services (regulation of commercial speech).

Basic Characteristics

Many aspects of public health law are discussable under
the title “information and communication”. Most of
them can be aggregated under three major subtitles,
which will be further elucidated in the following.

Surveillance, Data Collection and Evaluation

Public health practice needs information. Information is
essential for the theory and functioning of public health.
Risk reduction measures undertaken by public health
agencies must be grounded on sufficient and carefully
evaluated information. This, however, raises the need
to gather information on present or potential public
health risks and developments. Therefore, surveillance
and information gathering are fundamental to the func-
tioning of public health and, thus, core activities of
public health agencies. Such activities include surveil-
lance of infectious diseases by gathering information
from doctors and laboratories. Regularly, doctors have
mandatory reporting obligations with respect to certain
diseases. The collection of safety-relevant information
on pharmaceuticals by imposing mandatory notification
and reporting obligations on pharmaceutical companies
(pharmacovigilance) is another example of a regulatory
information collection activity. Such health information
is “indispensable for virtually all public health activi-
ties” (Gostin 2000).
Public health surveillance and information gathering
are also necessary for the subsequent assessment of the
effectiveness of public health risk reduction measures
that have been undertaken and for gathering follow-up
information. Information collection is also an element
of regulatory supervision of industries, workplace safe-
ty, product marketing and professional conduct. Infor-
mation enables efficient regulatory supervision by the
administration and government. The surveillance and
information gathering activities of public health agen-
cies raise some legal questions:
• As the data collected by the public health admin-

istration regularly contains sensitive information on
individuals and companies (e. g., status of infections,
product related information), its collection is a bur-
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den on the � privacy rights of the individuals as
well as the commercial rights of the companies (e. g.,
intellectual property rights).

• The data collection procedure is associated with
restrictions of professional and commercial rights:
Medical doctors who must report to agencies as well
as companies (product surveillance) and employers
(workplace safety) are affected in their freedom to
conduct their profession and business. Therefore, the
imposition of such mandatory reporting obligations
must be balanced with these conflicting rights of the
professionals and companies.

• The mandatory reporting and notification obligations
of physicians or other health professionals lead to
an infringement of the � confidentiality between
the physicians and their patients. This confidentiali-
ty within the physician-patient-relationship is a nec-
essary and legally protected good. Therefore, pub-
lic health agencies have to be aware of the burden
they cause with surveillance activities in such sensi-
tive relationships.

• In light of the sensitivity of the data, administrative
agencies must ensure safe, confidential and secure
handling of the obtained information. With respect
to these data, the administration must ensure data
security and protect privacy rights (e. g., the infor-
mation about an existing HIV-infection of a person).
The protection of sensitive information is the state’s
mirrored duty in contrast to the right to collect these
data.

• Any disclosure of such information must be based
on rational and public health related reasons. Public
health officers who fail to ensure security and con-
fidentiality violate the rights of persons and compa-
nies. These officials are at risk of being sentenced to
criminal culpability and tort liability and of paying
damages to the affected persons and companies.

Like most public health activities, surveillance and data
evaluation practices also generate legal conflicts that
need to be balanced with the material importance of the
information for the protection and promotion of public
health.

Health Communication and Promotion

Public health agencies not only collect but also use
obtained information to protect the population from
health threats. Regulatory agencies evaluate informa-

tion to assess health risks resulting from products and
techniques. As a consequence of detected risks, agen-
cies issue warnings and public health advice and, in this
vein, inform and warn the public about health threats.
Additionally, public information includes recommen-
dations on healthy behavior. Drug regulatory agencies
make intensive use of their competencies to inform and
warn the public about health risks of pharmaceuticals
and medical devices (See the webpages of the FDA,
EMEA or BfArM). Public warnings by state agencies
about product risks are effective tools in regulatory
supervision.
The information and communication activities, thus,
the “government speech” (Gostin 2000) comprise more
than product-related warnings. The government and
its agencies also warn and inform about upcoming
or present health risks resulting from natural disas-
ters or infectious diseases. As an early example, in
the 14th century in Europe, the local administration
informed the population about the right behavior in cas-
es of plague, and about how to prevent plague. In the
“Pestschriften” (a German term that translates to “the
Plague Writings”), the administration provided, among
others, instructions to avert the risks of an epidemic
(Schumacher and Meyn 1992). Such health information
and education campaigns are even more relevant in con-
temporary public health.
Another growing field of public health practice is health
promotion. These activities conducted by agencies (or
in cooperation with specialized private institutes) cov-
er a wide range of health topics. By this means, the
government intends to influence behavior. These activ-
ities pursue health education goals. Examples of health
promotion activities include campaigns for safer sex
in order to prevent sexually transmitted diseases. Oth-
er health promotion campaigns educate on nutrition
aspects and try to prevent drunk driving. Furthermore,
the reduction of tobacco smoking was significantly pro-
moted by the anti-smoking campaigns of public health
agencies (CDC 1999). There are numerous other exam-
ples, including regular vaccination campaigns. Over-
all, health promotion campaigns influence individual
behavior by convincing, persuading, motivating and
creating awareness of the upsides and downsides of
a behavior. Today, many public health concerns result
from individual behavior and lifestyle, and health pro-
motion will remain a useful tool of public health prac-
tice (Reynolds 1995).
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As public health agencies are also involved in the sup-
ply of health services and the securing of health insur-
ances, their activities also include the analysis and com-
munication of the quality of care and cost-benefit-ratios
of medicinal products and medical treatments. For the
latter, many countries have established particular agen-
cies that are in charge of cost-benefit-assessments and
health-technology-assessments. Among these institu-
tions, the “National Institute of Clinical Excellence”
(NICE) in the United Kingdom is a prominent example.
Agencies inform the public about the quality and other
features of medical treatments and supply recommen-
dations and therapy guidelines. These communication
activities continue to play an important role in contem-
porary public health. Their importance will probably
increase as new communication means (e. g., internet,
e-mail) enable agencies to reach out more effectively to
the general public.
Legal concerns arising from public health agencies’
communication and health promotion activities are
manifold. As such, health-related communication by
the government influences consumer behavior with
respect to several types of products (e. g., food, dietary
products). These activities interfere with the economic
rights of manufacturers and product distributors. Sim-
ilar concerns arise with respect to public health advi-
sories issued by the administration that warn the public
against certain products. Here again, a relevant interfer-
ence with economic, professional and personal rights of
health professionals and product manufacturers cannot
be excluded. Overall, public health agencies need suf-
ficient authorizations to conduct such information cam-
paigns. Despite legal authorization, public health agen-
cies must carefully balance all personal and econom-
ic rights that might be impacted by their health com-
munication activities. If agencies conduct such activi-
ties wrongfully, they may be liable to companies, health
professionals and other individuals (� state liability).

Regulation of Commercial Information

As a third branch of “information and communication”,
public health law comprises the regulation of informa-
tion, communication and advertising of companies and
service providers (including health professionals). This
regulation of commercial speech is part of the legal reg-
ulation of professions, businesses and products. Com-
mercial speech is characterized as the provision of

information that directly or indirectly aims to support
the marketing and sale of products or services. There-
fore, courts also refer to the fact that commercial speech
proposes a commercial transaction, which means that
this type of communication and information is aimed
at sales promotion or merchandising. The public health
regulation of commercial speech has several starting
points as such communication may endanger the public
health in different ways when left unregulated:
• First, in most jurisdictions, commercial speech with

wrong, inaccurate or misleading information is pro-
hibited.

• Second, states may prohibit certain content in com-
mercial communication. Accordingly, laws in many
countries limit advertising, information or product-
related commercial communication for a number of
products. Among these, tobacco, alcohol and phar-
maceuticals are prominent examples.

• Third, commercial speech may be restricted with
respect to the type of content, addressees or the
media used. In Europe, commercial information to
consumers for marketing of prescription drugs is
prohibited whereas it is allowed vis-à-vis health pro-
fessionals. In addition, the content and channels of
such commercial speech is regulated. In this alterna-
tive, public health regulates when, how, where, with
whom and with which content commercial speech
is allowed (See Gostin 2000, with a case study on
tobacco advertising in the U.S.).

• Public health regulation of commercially motivat-
ed communication also includes “compelled com-
mercial speech” (Gostin and Jacobson 2006). Here,
governments force industries to provide the con-
sumers with specific information on product ingre-
dients or risks. Again, the pharmaceutical industry
is a good example. When placed on the market,
drugs must be labeled with certain information. They
must be marketed with a package leaflet containing
particular information including unfavorable prod-
uct information, which must also be disclosed (e. g.,
side effects, interactions). Additionally, companies
must disclose safety-relevant information obtained
during the marketing to authorities and the pub-
lic (See Koyuncu 2006, for pharmaceutical informa-
tion). Similar compelled communication measures
exist for other goods (e. g., food, chemicals). In addi-
tion to consumer products, occupational safety laws
prescribe that workers need to be informed about
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the risks of the substances processed at work. Here,
public health laws function as so-called “right-to-
know laws” (Judson et al. 2006). They grant workers
a right to know the risks of substances and materi-
als they handle. These rights-to-know are analog to
the informed-consent-rules in medical law where the
patient has the right to know the risks of a medical
treatment or medicinal product (Koyuncu 2006).

Regulation of commercial speech has different mani-
festations among which some were highlighted above.
Public health law allows different stages of commercial
freedom and restricts some types of commercial com-
munication. These regulation measures are part of the
regulation of professions, businesses and products.
Both information and communication play crucial roles
in contemporary public health. However, in all three
branches highlighted above, critical legal questions are
raised that deserve attention. The importance as well as
legal relevance of “information and communication” in
public health practice is increasing.

Cross-References

� Epidemiology
� Health Campaigns
� Health Information
� Health Policy
� Health Promotion
� Health Technology Assessment (HTA)
� Infectious Diseases
� Labor and Occupational Safety Law
� Legal Balancing of Conflicting Rights
� Legal Regulation of Professions, Businesses, and

Products
� Public Health Genetics
� Public Health Law, Legal Means
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Synonyms

Legal tools of public health; Legal instruments of public
health

Definitions

Legal means of public health encompass the instru-
ments applied in public health practice that are provid-
ed by law. In contrast to the legal means, public health
practice also applies scientific means rooted in epidemi-
ology, medicine, microbiology, and statistics, among
others. The range of legal means includes legal rules
legislated by parliaments as well as individual adminis-
trative orders to protect and promote the public’s health.

Basic Characteristics

The legal means of public health can be differentiated
depending on the actor who uses them (e. g., the govern-
ment, legislator, courts, or private entities and individ-
uals). On the other hand, the legal means can be differ-
entiated depending on the addressee of the means (e. g.,
individuals, companies, objects, the general public). In
the following, some of the means are presented.

Legal Means Depending on Public Health Actors

All state powers as well as individuals and private enti-
ties are involved in the assurance and promotion of pub-
lic health. Based on the assigned legal powers, the legal
means of the actors differ remarkably.
The legislator (i. e., parliaments/congress) particularly
uses the following means:
• Enacting statutes assuring and promoting public

health purposes;
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• Enacting statutes defining public health terms (e. g.,
definition of “emergency”, “natural catastrophes”)

• Enacting statutes providing for policy objectives;
• Enacting statutes with indirect effect on public health

(e. g., tax law, criminal law);
• Enacting statutes establishing procedural rights

within public health administration;
• Granting legal authorization to the government;
• Granting funds to the government for public health

policies and actions;
• Creating, funding and defining the mission of public

health agencies;
• Enacting statutes governing the competencies and

relations between agencies.
The administration (i. e., government and administra-
tive agencies) as the key actor of public health practice
has the most legal means at its disposal. The adminis-
trative agencies are part of the government. All together
form the state administration. As legal means, they may,
among others:
• Promulgate regulations;
• Issue ordinances (e. g., air pollution ordinances, zon-

ing ordinances);
• Create administrative agencies;
• Set standards and guidelines (e. g., air pollution,

noise level thresholds);
• Supervise authorities;
• Carry out surveillance and data collection;
• Release and enforce administrative acts;
• Perform administrative physical acts;
• Release public information, including health promo-

tion campaigns;
• Mandate private entities to supply public health ser-

vices;
• Carry out public health litigation, including obtain-

ing court injunctions;
• Impose civil sanctions;
• Impose administrative fines;
• Initiate criminal investigations.
In addition to the administrative agencies, the military
may effectively contribute to the public’s health, which
is regularly the case in emergencies and natural disas-
ters (See Matthews et al. 2007).
The court system and judges also have specific legal
means in the realm of public health. Courts are increas-
ingly involved in public health matters. It was noted
that since the 1970s, litigation has been increasingly
used to pursue public health goals and that this new

type of “Public Health Litigation” to promote public
health outcomes is particularly used by individuals and
non-governmental organizations (Parmet and Daynard
2000; Teret 1986). The court’s function is to judge legal
disputes and provide guidance by reviewing, interpret-
ing, and enforcing laws. As a result, courts release judg-
ments, intermediate and � preliminary injunctions, and
impose penalties. In doing so, they establish case law
as well as legal doctrines, particularly where no codi-
fied laws exist. In addition to such case-related work,
courts influence legislatures and policies. As commen-
tators note, numerous policies of contemporary public
health are the result of an “interactive dialog between
courts and the legislatures” (Parmet and Daynard 2000).
The court’s powers and influence avenues must not be
underestimated.
Other actors in public health practice include individ-
uals, private entities (e. g., companies), and other insti-
tutions (e. g., non-governmental organizations, interna-
tional organizations). These actors may also make use
of specific legal means to pursue public health objec-
tives. As a basic legal tool, individuals and organi-
zations may apply for administrative agency actions
against public health threats. Further, public health lit-
igation has already been mentioned and can be a pow-
erful instrument. For example, in Germany, an individ-
ual obtained a judgment of the Federal Administrative
Court against the local administration, which ruled that
in that particular case the administration had to take
public health measures against significantly elevated
air pollution with micro dust in a particular area. The
administration initially refused such actions. Individu-
als can also influence public health relevant develop-
ments by private law litigation against companies, state
authorities, and medical service providers. As such,
product liability litigation has influenced the product
safety level as well as the manufacturers’ duties (infor-
mation, instruction, record-keeping) and safety rele-
vant behaviors (McClurg et al. 2007; Parmet and Day-
nard 2000; Gostin 2000). Medical malpractice litigation
improved the patient’s legal status vis–à–vis medical
doctors (Koyuncu 2007; Koyuncu 2006a). This has not
only produced deterrent effects but also enhanced the
development of patient empowerment and contributed
to the public’s health (Koyuncu 2006b). Similarly, phar-
maceutical product liability litigation led to the estab-
lishment of information and instruction obligations of
drug manufacturers (Koyuncu 2004).
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Legal Means and Their Mechanisms

The legal means can also be subdivided with respect to
their mechanisms. As such, the following means can be
differentiated, where the degree of coercion through the
administration is a further criterion:
• Legal means to inform, educate, and induce volun-

tary healthy behavior of individuals and legal entities
(e. g., health promotion, standard setting);

• Legal means to influence behavior and sanction mis-
conduct (e. g., criminal laws, tort liability) and to
provide incentives for voluntary healthy behavior
(tax law);

• Legal means to supply public health services (e. g.,
health insurances);

• Legal means enabling the intrusion of individual pri-
vacy (e. g., surveillance);

• Legal means to impose preconditions for the con-
duct of certain activities and businesses (e. g., licens-
es) and regulation of such conduct (e. g., mandatory
notifications);

• Coercive measures without affecting bodily integri-
ty (e. g., isolation, destruction of objects, closure of
businesses or buildings);

• Coercive measures with bodily integrity affection
(e. g., compulsory medical examination, vaccination,
and treatment).

These legal means can be further differentiated with
respect to their targets. The set of tools provided by
public health law can be subdivided depending on the
target of the action, which can be (1) persons, (2)
objects, (3) companies and businesses, and (4) the gen-
eral public. Public health can ensure and promote the
population’s health by starting at different points and
targets and by applying different levels of coercion. The
legal tool to combat a public health risk must always be
selected on a case-by-case basis. Therefore, the follow-
ing lists present a selection of means provided by law
and which stand for a wider spectrum of potential legal
means.

Legal Means Against Persons

These legal means regularly entail personal restrictions
but not necessarily, as many of them also intend to influ-
ence behavior and induce voluntary healthy behavior.
However, many public health means provided by law
allow coercive actions and, thus, substantially affect
personal rights:

• Information and health promotion campaigns;
• Provision of health services;
• Provision of social/health insurances;
• Providing incentives for healthy behavior (e. g., tax

law);
• Surveillance and data collection, including inquiries

and questionnaires;
• Registration of persons;
• Regulation of professions (e. g., licensures, permits,

prior notification);
• Mandatory professional obligations (e. g., mandato-

ry reporting of infectious diseases);
• Conditions, restrictions of professional speech, and

advertising;
• Revocation of licenses and ban from professions or

businesses;
• Mandatory use of private property and administra-

tive condemnation of private property;
• Isolation, quarantine, and cordon sanitaire;
• Compulsory commitment and hospitalization;
• Compulsory examination and medical treatment;
• Civil sanctions and tort liability;
• Administrative fines and penalties;
• Criminal prosecution and punishment.

This non-exhaustive list demonstrates that to a certain
extent personal restrictions are an inevitable part of
public health practice. Therefore, particular emphasis
is necessary on the legal balancing of conflicting rights
prior to the selection of the means of practice in a par-
ticular case. Public health officers must understand that
each act causing a personal restriction may lead to per-
sonal criminal culpability of the public health officer
and cause the liability of the administration if the order
was issued without sufficient legal balancing.

Legal Means Against Objects

Many public health threats are related to objects. There-
fore, several public health actions target objects. These
include:
• Legal regulation of products and regulatory supervi-

sion;
• Surveillance (e. g., reporting duties, inspections,

inquiries, questionnaires);
• Trade restrictions (e. g., an � embargo);
• Product-related public health advisories, public

product warnings, and recalls;
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• Restriction of access and prohibition of the use of
products/goods;

• Closure of buildings, streets, tunnels, bridges, etc.;
• Inspections (in criminal law: searches), takings, and

seizures;
• Administrative condemnation and destruction of

objects.

Legal Means Against Companies and Businesses

A considerable part of public health practice includes
the regulation of businesses and products. Among
these businesses, health-related product manufactur-
ers and service providers (e. g., pharmaceutical com-
panies, medical device producers, hospitals) as well as
businesses with a less direct connection to the pub-
lic’s health (e. g., motor vehicle producers, construc-
tion business) have to be regulated. Legal means with
respect to these targets include:
• Restriction of the access and conduct of businesses;
• Legal regulation and regulatory supervision of the

business and workplaces (e. g., licenses, permits, pri-
or notification/registration);

• Occupational safety measures;
• Surveillance (e. g., reporting, inspections, inquiries,

hearings, questionnaires);
• Restrictions of advertising and marketing of certain

products (e. g., alcohol, tobacco, pharmaceuticals)
and recall orders for products;

• Trade restrictions and embargos;
• Suspense and revocation of licenses and prohibition

and closure of businesses;
• Administrative sanctions and criminal prosecution

and punishment including forfeit of gain;
• Tort liability and civil sanctions.

Legal Means Targeting the General Public

Public health practice additionally applies a set of
tools that is rather addressed to the general public.
These measures effectuate through influencing volun-
tary behavior, prescribing behavior, and defining state-
of-the-art standards, thresholds, and prohibitions with
subsequent sanctioning. These instruments also intend
to influence, develop, and form social norms (Bern-
heim et al. 2007) and, thus, induce and promote health-
ier behavior. Among them, regulations, ordinances, and
guidance documents governing particular fields as well
as the setting of standards (e. g., air pollution thresh-

olds, workplace safety standards) must be noted. Par-
ticularly, nuisance abatement is a crucial public health
action (Gostin and Jacobson 2006) in addition to zon-
ing and planning activities with respect to land use, con-
struction, and traffic. Furthermore, health information,
education, and health promotion campaigns conducted
by the public health administration are directed to the
general public. The latter include statistics and other
publications of public health agencies. As the basis for
such publications, public health agencies must be enti-
tled to conduct their own research; this includes public
funding of the research activities.
In summary, law provides the public health practice and
state powers with a broad range and a flexible set of
legal means. The acting public health officer will have
to select the applicable legal means on a case-by-case
basis as the legitimacy and admissibility of the tools
always depend on the result of the case-specific legal
balancing of the conflicting rights. Many of the legal
means presented above will be further discussed in the
essays regarding the field of public health law and the
corresponding specialized public health fields in this
encyclopedia.

Cross-References

� Administrative Law and Public Health
� Criminal Law and Public Health
� Environmental Law and Public Health
� Infectious Diseases
� Infectious Diseases Control Law
� Labor and Occupational Safety Law
� Legal Balancing of Conflicting Rights
� Legal Regulation of Professions, Businesses, and

Products
� Occupational and Environmental Health
� Tort Law and Public Health
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Public Health Legal Rules

Definition

Public health law is the sum of all legal rules that direct-
ly or indirectly aim to safeguard or promote the pop-
ulation’s health. These rules may arise from statuto-
ry law, administrative regulations and acts, customary
law, case-law and common-law. Public health law also
includes laws which provide for the establishment and
funding of corresponding administrative agencies.

Public Health Programs

Synonyms

Public health interventions; Public health system

Definition

Governmental or other collective efforts to prevent dis-
ease, prolong life, and promote physical and mental

health among the population as a whole. These pro-
grams primarily emphasize the prevention of disease
and the promotion of health-enhancing resources such
as screening programs for early detection of disease,
immunizations, monitoring of health standards, and
health education.

Public Health Services
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Definition

Public health services are services, goods or facilities
provided to promote and improve the � health status
of populations in a country, region or community as
distinct from personal health care services improving
the health status of an individual. Public health services
are designed to prevent diseases, to promote, protect
and improve health by means of preventive medicine,
health education, control of � communicable diseases,
sanitary measures, and protection against � environ-
mental hazards. The organization and scope of public
health services depends on the country-specific concept
of public health, its health care system as well as on the
available financial resources.

Basis Characteristics

The Concept of Public Health

The concept of public health emphasizes the health
needs of a population as a whole. Goals of public
health are the prevention of disease, the reduction of
the amount of disease and of health inequalities, and the
reduction of premature death, disability and discomfort
in the population.
To assess the health status and health trends in a popula-
tion, basic sciences such as � epidemiology and � vital
statistics are applied. Epidemiology is used to identi-
fy causes and calculate risks to health; vital statistics
help to assess the conditions influencing health. Other
sciences such as � toxicology and � microbiology are
used to assess chemical and biological risks in the envi-
ronment. Even social sciences are increasingly impor-
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tant as social factors and behavioral aspects also con-
tribute to the risk of diseases, premature death or dis-
ability.
The effort put into public health services, institutions
and programs to fulfill specific public health goals
determines the design and scope of public health ser-
vices in a country.

Organization and Scope
of Public Health Services Throughout the World

In most industrialized nations with well developed
health care systems, public health services are orga-
nized on a three-level basis: national, regional and local
levels.
• National public health services are typically in

charge of collecting national health statistics in order
to set, monitor and maintain health standards and to
promote good health. They also support and perform
research on diseases relevant to public health.

• Regional public health services are mainly responsi-
ble for larger health protection activities such as pro-
viding safe water and food supplies as well as early
detection of diseases. They may also provide health
care for certain groups such as the chronic mentally
ill.

• Local public health services in cities or communities
deal with various public health services on a more
personal level, for example, health education and
health control in schools, immunization programs,
advice in mother-child care as well as health care
for the elderly and long-term sick. As local health
services are close to the people they also investigate
and control epidemics and other communicable dis-
eases such as those transmitted sexually.

On an international level, there is an exchange of infor-
mation between national public health services in order
to control diseases of international importance. Under
the guardianship of the World Health Organization
(WHO), national public health services collaborate in
the field of major � epidemic diseases and set standards
for protection against environmental hazards.
In most developing countries, public health services
are weak due to several factors: lack of responsibil-
ity for public health in the government; weak lead-
ership and vested interests; lack of investment in
health and lack of infrastructure to deliver health ser-
vices as well as poor training and career structures.

Since its creation in 1948, the WHO, as the United
Nation’s specialized agency for health, mainly con-
centrates its efforts on the promotion of health in
developing countries. Through various programs, the
WHO Regional Offices try to help these countries to
strengthen their public health workforce as well as
their public health education and research by develop-
ing training programs, building partnerships and mobi-
lizing new health funds. Despite WHO efforts over
the years, the organization, scope and quality stan-
dards of public health services in developing countries
are far behind the services provided in well developed
industrial nations (see country example of the United
States).

Country Example: Public Health Services
in the United States

The system of public health services in the United
States serves as an example for all industrialized high-
income nations with well developed health systems
which organize their public health services in a similar
way. In the United States, the principal agency for pub-
lic health is the US Department of Health and Human
Services. It covers a wide spectrum of services provided
at the local level by state or county agencies, or through
private sector grantees. Its global mission is to promote
physical and mental health and prevent diseases, injury
and disability in all communities of the country. The
Department’s programs are administered by the follow-
ing 11 operating divisions, including 8 agencies in the
US Public Health Service and 3 Human Services Agen-
cies.
Public Health Service Agencies:
1. National Institutes of Health (NIH) is a med-

ical research organization, conducting extensive
research nationwide in neurology, cancer, diabetes,
heart diseases and AIDS

2. Food and Drug Administration (FDA) assures the
safety of foods and cosmetics, and the safety and
efficacy of pharmaceuticals, biological products, and
medical devices

3. Centers for Disease Control and Prevention (CDC)
provide a system of health surveillance to monitor
and prevent disease outbreaks (including � bioter-
rorism), implement disease prevention strategies,
immunization services, workplace safety, and envi-
ronmental disease prevention
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4. Agency for Toxic Substances and Disease Registry
as part of CDC helps prevent exposure to hazardous
substances from waste sites and develops toxicolog-
ical profiles of chemicals at these sites

5. Indian Health Service (HIS) provides health services
for American Indians and Alaska Natives living in
Federally recognized tribes

6. Health Resources and Services Administration
(HRSA) provides access to essential health care ser-
vices for people having a low income, being unin-
sured or who live in rural areas or urban neighbor-
hoods where health care is scarce

7. Substance Abuse and Mental Health Services
Administration (SAMHSA) works to improve the
quality and availability of substance abuse preven-
tion, addiction treatment and mental health services

8. Agency for Healthcare Research and Quality
(AHRQ) supports research on health care systems,
health care quality and cost issues, access to health
care, effectiveness of medical treatments and quality
of care (� health care quality).

Human Service Agencies:
1. Centers for Medicare & Medicaid Services (CMS)

administers the Medicare and Medicaid programs,
which provide health care for the elderly and dis-
abled (� medicare) and for low-income persons
including children (� medicaid)

2. Administration for Children and Families (ACF) is
responsible for programs that promote the economic
and social well-being of children, families and com-
munities

3. Administration on Aging (AoA) supports a nation-
wide aging network, providing services to the elder-
ly, such as home delivered meals, transportation and
at-home services to enable them to remain indepen-
dent

Cross-References

� Bioterrorism
� Communicable Diseases
� Environmental Hazards
� Epidemic Diseases
� Epidemiology
� Health Care Quality
� Health Status
� Medicaid
� Medicare

� Microbiology
� Toxicology
� Vital Statistics
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Synonyms

Surveillance; Epidemiologic surveillance; Health mon-
itoring; Continuous control

Definition

According to the � Centers for Disease Control and
Prevention (CDC), “public health surveillance is the
ongoing systematic collection, analysis, and interpreta-
tion of outcome-specific data essential to the planning,
implementation, and � evaluation of public health prac-
tice, closely integrated with the timely dissemination
of these data to those who need to know. Outcomes
may include disease, injury, and disability, as well as
risk factors, vector exposures, environmental hazards,
or other exposures. The final link of the surveillance
chain is the application of these data to prevent and
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control human disease and injury” (Thacker and Birk-
head 2002).
Surveillance of � drinking water quality is a continu-
ous process of public health assessment and review of
the safe quality and quantity, accessibility, coverage and
continuity of drinking water supplies.
Surveillance can be distinguished from � monitoring
by the fact that it is continuous and ongoing, whereas
monitoring is intermittent or episodic (Last 2001).

Basic Characteristics

Historical Background

Surveillance concepts in public health practice were
first used to monitor contacts of persons with serious
communicable diseases, such as bubonic plague and
smallpox, in order to detect early symptoms and prompt
isolation. Two prominent names in the development of
public health surveillance activities in the 19th century
were Lemuel Shattuck and William Far. In the middle
of the 20th century, Alexander Langmuir and his col-
leagues began to broaden the concept of surveillance.
They emphasized rapid collection and analysis of data
on a particular disease. The 1968 World Health Assem-
bly focused on national and global surveillance of com-
municable diseases, applying the term to the diseases
themselves rather than to the monitoring of individu-
als with disease. It also addressed the application of the
concept of surveillance to public health problems other
than communicable disease, such as leukemia, congen-
ital malformations, injuries, behavioral risk factors, etc.
(Thacker 2000).

Purposes of Surveillance

Public health surveillance is a management tool and
the cornerstone for public health practice. It provides
the scientific and factual database that is essential for
informed decision-making, conduction of public health
prevention and control programs, evaluation of public
health efforts, and allocation of resources. There are
many uses of surveillance. The most important are:
• estimation of the health status of populations,
• portrayal of the natural history of disease,
• detection of epidemics,
• testing of hypotheses,
• evaluation of control and prevention measures,
• monitoring of changes in infectious agents,

• detection of changes in health practice,
• designing and planning public health programs, and
• planning and conducting research (Thacker 2000).
The overall purpose of surveillance is to prevent dis-
ease, disability, and death, thereby improving public
health.

Elements of Surveillance Systems

Case Definition Explicit case definition is at the core
of a surveillance system. It should be as clear and as
simple as possible. When the definitions apply to dis-
eases, they generally combine laboratory criteria with
clinical manifestations. For some diseases, definitions
may be stratified by the levels of confirmation (e. g.,
confirmed and possible cases). During an epidemic
investigation, when laboratory data are often not avail-
able, the case definition is usually broad (Thacker and
Birkhead 2002).

Population Under Surveillance All surveillance
systems target specific populations, which may range
from individuals at specific institutions (e. g., schools,
hospitals) to residents of nations.

Types of Surveillance

Active surveillance is a system employing staff mem-
bers to contact health care providers or the popula-
tion (by telephone calls or visits to physicians) regu-
larly in order to seek information about health condi-
tions. Active surveillance provides the most accurate
and timely information, but it is expensive.
Passive surveillance means that the organization con-
ducting the surveillance does not contact potential
reporters but rather leaves the initiative for reporting
to others. Passive surveillance is relatively inexpensive,
but data quality and timeliness are difficult to control.
Population-based surveillance systems include � noti-
fiable disease reporting systems and systems based on
the use of vital statistics, which register almost all births
and deaths and provide information on the causes of
deaths.

Laboratory-Based Surveillance Using diagnostic
laboratories as the basis for surveillance can be high-
ly effective for some diseases. The future in food borne
disease surveillance is in laboratory-based surveillance.
A collaborative World Health Organization (WHO)
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program – Global Salm-Surv – promotes the interna-
tional use of Salmonella serotyping.

Sentinel Surveillance Surveillance for � sentinel
events can be used to identify situations where pub-
lic health investigation or intervention is required. An
example of sentinel surveillance is networks of private
physicians reporting cases of influenza.

Syndromic Surveillance Syndromic surveillance
uses case definitions that are based entirely on clinical
features without any clinical or laboratory diagnosis
(e. g., collecting the number of cases of diarrhea rather
than cases of cholera). It can detect potential disease
outbreaks quickly and can provide useful tools to assist
in outbreak investigation.

Evaluation of Surveillance System

Evaluation of public health surveillance systems should
be performed regularly to assess the following:
• the public health importance of the health event;
• the usefulness and cost of the surveillance system;
• the characteristics of the surveillance system that

contribute directly to its ability to meet its specif-
ic objectives, such as simplicity, flexibility, accept-
ability, � sensitivity, � predictive value positive,
� representativeness, and � timeliness (Romaguera
et al. 2000).

The Future of Public Health Surveillance

The vision of the future of surveillance assumes trans-
formation of surveillance from dusty archives of data
collected after-the-fact to meaningful measures that
provide accountability for health status or that deliv-
er timely early warnings for outbreaks of serious dis-
eases. Realization of this future vision of surveillance
requires information technology that is already feasible,
the political will to develop and coordinate the needed
systems and standards, as well as the removal of the
financial and logistical barriers to broadband Internet
access (Nsubuga et al. 2006).
In a time when we are confronted with SARS and
avian influenza, the need to integrate global surveil-
lance networks is unquestionable. The global infectious
disease surveillance network that has been adopted by
the WHO links regional, national, and international net-
works of laboratories and medical centers. Government

centers of excellence, such as the CDC, together with
military networks, Internet discussion sites (for exam-
ple ProMed), and collaborative WHO programs such
as the WHO Global Salm-Surv, also supplement the
reporting networks. The Global Outbreak Alert and
Response Network has more than 120 partners around
the world. One of the most important aspects of the new
� International Health Regulations (IHR 2005) is the
establishment of a global surveillance system for pub-
lic health emergencies of international concern (Nsub-
uga et al. 2006).

Conclusion

Public health surveillance is an essential tool for esti-
mating the health status and behavior of populations,
and is useful for measuring both the need for interven-
tions and the effects of interventions. The key objective
of surveillance is to provide information to guide inter-
vention.

Cross-References

� Centers for Disease Control and Prevention (CDC)
� Evaluation
� International Health Regulations
� Monitoring
� Notifiable Disease
� Predictive Value Positive of a Surveillance System
� Representativeness of a Surveillance System
� Sensitivity of a Surveillance System
� Sentinel Events
� Timeliness of a Surveillance System
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Public Health System

� Public Health Programs

Public Law

Definition

Public law is the body of law that governs the relation-
ships between private subjects (individuals and private
legal entities) and the state with its institutions. This
includes the relationships between individuals and the
legislative powers, the judiciary powers and the execu-
tive powers (i. e., the state administration). Subdivisions
of public law include constitutional law, court proce-
dure laws and administrative law. Public health law is
a branch of administrative law and, thus, a part of pub-
lic law.

Publicly-Financed Health Systems

Synonyms

Health care system; Governmental health care

Definition

The health care delivery and payment system financed
by a government, which includes all the actors, insti-
tutions and resources that government employs to pro-
mote access, quality, affordability, and value of health
care.

Public Mental Health

ISABEL HACH
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Introduction

According to the World Health Organization (WHO),
mental health is a state of well-being in which the indi-

vidual realizes his or her own abilities, can cope with
the normal � stresses of life, can work productively and
fruitfully, and is able to make a contribution to his or her
community. Tudor (1996) described mental health as
multifaceted with six dimensions: affective, behavioral,
cognitive, spiritual, socio-political, and psychological.
The Mental Health Foundation stated that an individual
with good mental health is defined as one who can
• Develop emotionally, creatively, intellectual, and

spiritually;
• Initiate, develop and sustain mutually satisfying per-

sonal relationships;
• Face problems, resolve them and learn from them;
• Be confident and assertive;
• Be aware of others and empathize with them;
• Use and enjoy solitude;
• Play and have fun;
• Laugh, both at themselves and at the world. (http://

www.mentalhealth.org.uk)
Mental health is broadly defined. It includes vastly dif-
ferent beliefs about human natures and how to relief
mental suffering. The determinants of mental health
occur at three main levels- the individual, the group and
the environment. Mental health and mental illness are
not two different poles on a single continuum. Men-
tal disorders are one of a number of possible obsta-
cles to the individual’s utilization of inner strengths and
resources (other obstacles are, for example, physical ill-
ness, poverty or negative social circumstances). Pub-
lic mental health is public health in relation to men-
tal health and mental disorders. The Diagnostical and
Statistical Manual of mental disorders (DSM-IV; APA
1994) defines a mental disorder as a clinically sig-
nificant behavioral or psychological syndrome or pat-
tern that occurs in an individual and that is associ-
ated with present distress or disability with a signifi-
cantly increased risk of suffering, death, personal dis-
ability, or an important loss of freedom. The DSM-
IV’s definition seems quite broad, for example, it sug-
gests that a mental disorder must be a manifestation of
a behavioral or biological or psychological dysfunc-
tion. Psychological disorders can be episodic, chron-
ic or recurrent. They cover a broad range of condi-
tions. � Substance use disorders (e. g., alcohol depen-
dence, illicit substance dependence), � psychotic dis-
orders (e. g., schizophrenia), � affective disorders (e. g.
major depression, dysthymia, bipolar I and II disorder),
� anxiety disorders (e. g. panic disorder, agoraphobia,

http://www.mentalhealth.org.uk
http://www.mentalhealth.org.uk
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generalized anxiety disorder, social phobia, obsessive-
compulsive disorder), � somatoform disorders (e. g.,
somatization disorder, pain disorder, hypochondriasis)
and � eating disorders (e. g. anorexia nervosa, bulimia
nervosa) are “major mental disorders” and show a high
public health relevance. Mental disorders are common
diseases. Over 80 million people of all ages in the EU
are estimated to suffer from mental disorders. At any
time, one adult in six suffers from mental problems of
varying severity. Despite being common mental disor-
ders are underdiagnosed by doctors. Mental health is
fundamental to overall health. Mental disorders typical-
ly have adverse effects on school and academic career,
somatic health, and social functioning. According to
Murray and Lopez (1996), the burden of mental ill-
ness has been seriously underestimated by traditional
approaches that focus on mortality rates as the primary
measure of adverse health outcomes. Projections used
in The Global Burden of Disease show that psychi-
atric and neurological conditions could increase their
share of the total global burden of disease from 10.5%
in 1990 to 15% in 2020. Mental disorders are real.
People with mental disorders are not just thinking that
they are ill, people with mental disorders are as dis-
abled as people suffering from coronary heart disease
or cancer in terms of lost productivity (e. g., disabili-
ty days) and premature death (e. g., caused by suicide,
the affects of associated risk factors, and comorbidi-
ty). Mental disorders are associated with total costs of
over 290 billion Euros. Those costs are related to diag-
nostic assessment and treatment but mainly to indirect
costs (Andlin-Sobocki et al. 2005). There is a strong
need for economic research in mental health (� mental
health economics). As research has improved our abil-
ity to diagnose and treat mental disorders, the recogni-
tion of mental disorders should be improved as well.
However, probably less than half of individuals suf-
fering from frequent mental illnesses are recognized
in primary care settings. And, even if mental disor-
ders are recognized, only about half of affected patients
get effective treatment. The earlier a mental disorder
is diagnosed and treated, the higher the changes for
achieving recovery. Non-treatment, however, supports
chronicity and comorbidity of mental disorders.
Mental health problems can be both a cause and a con-
sequence of social exclusion. Common mental disor-
ders are significantly more frequent in socially dis-
advantaged populations (e. g., people with low edu-

cation or unemployment). Mental illness can lead to
social stigmatization. Stigma in relation to mental ill-
ness (� stigma of mental disorders) contributes nega-
tively to social inclusion and equality. Moreover, a stig-
ma deters treatment significantly. Mental health prob-
lems are an important contributor to the burden of
disease and can cause significant loss of quality of
life (by e. g. causing disability and increasing social
exclusion and mortality), hence, mental health prob-
lems are of major importance to all societies and to
all age groups worldwide. Mental health and psychiatry
research in the enlarged European Union varies. Espe-
cially in the new central and eastern European mem-
ber states (Hungary, Estonia, Poland, the Czech Repub-
lic, Slovenia, Latvia, Lithuania, and Slovakia), the pub-
lication rate in the psychiatric field (i. e. an indicator
of scientific research) is low. As Marusic (2004) stat-
ed, the low number of internationally recognized psy-
chiatric publications might reflect the restricted men-
tal health research in these countries which is main-
ly a result of the small economic capacity. Inspite
of their small populations, Ireland (publication rate
in the year 2000: 22.18 per 106 inhabitants), Fin-
land (10.24 per 106 inhabitants), Denmark (7.18 per
106 inhabitants), and Sweden (6.09 per 106 inhabitants)
show the most psychiatric research publications in the
European Union, whereas Italy (0.68), Poland (0.36),
Portugal (0.29), and Slovakia (0.19) show the lowest
rate.

Prevalence, Severity, and Treatment
of Mental Disorders

For examining and comparing the prevalence of men-
tal disorders in different countries, the use of the same
diagnostic instrument is an important factor. In epi-
demiological surveys, the lack of common methods is
the fundamental problem. Of course, the advantages
and disadvantages of the different instruments can be
argued, but unless agreement is reached on a very
few standardized and validated instruments, compar-
isons will be impossible. Moreover, for comparison,
age groups targeted, sampling methods, interviewing
techniques, methods and categories of analysis, and
presentation of results need to be standardized. In 1988,
Robins et al. published the World Health Organiza-
tion (WHO) Composite International Diagnostic Inter-
view (CIDI) which was more elaborated than other
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Public Mental Health, Table 1 Twelve-Month Prevalence of World Mental Health Composite International Diagnostic Interview DSM-IV disor-
ders

95% Confidence interval

Anxiety disorders* Mood disorders Impulse-Control disorders Substance abuse Any mental disorder

Belgium 6.9 [4.5–9.4] 6.2 [4.8–7.6] 1.0 [0.3–1.8] 1.2 [0.6–1.9] 12.0 [9.6–14.3]

France 12.0 [9.8–14.2] 8.5 [6.4–10.6] 1.4 [0.7–2.0] 0.7 [0.3–1.2] 18.4 [15.3–21.4]

Germany 6.2 [4.7–7.6] 3.6 [2.8–4.3] 0.3 [0.1–0.6] 1.1 [0.4–1.7] 9.1 [7.3–10-8]

Italy 5.8 [4.5–7.1] 3.8 [3.1–4.5] 0.3 [0.1–0.5] 0.1 [0.0–0.2] 8.2 [6.7–9.7]

Netherlands 8.8 [6.6–11.0] 6.9 [4.1–9.7] 1.3 [0.4–2.2] 3.0 [0.7–5.2] 14.9 [12.2–17.6]

Spain 5.9 [4.5–7.3] 4.9 [4.0–5.8] 0.5 [0.2–0.8] 0.3 [0.0–0.5] 9.2 [7.8–10.6]

Ukraine 7.1 [5.6–8.6] 9.1 [7.3–10.9] 3.2 [2.2–4.0] 6.4 [4.8–8.1] 20.5 [17.7–23.2]

USA 18.2 [16.9–19.5] 9.6 [8.8–10.4] 6.8 [5.9–7.8] 3.8 [3.2–4.5] 26.4 [24.7–28.0]

* anxiety disorders include agoraphobia, generalized anxiety disorder, obsessive compulsive disorder, panic disorder, posttraumatic stress dis-
order, social phobia, and specific phobia; mood disorders include bipolar I and II disorders, dysthymia, and major depressive disorder; impulse
control disorders include bulimia, intermittent explosive disorder, and reported persistence in the last 12 months of symptoms of 3 child- and
adolescent disorders (attention deficit hyperactivity disorder, conduct disorder,and oppositional-defiant disorder); Substance disorders include
alcohol or drug abuse or dependence.

interviews used before. The CIDI shows the preva-
lence of mental disorders (with the exception of dis-
orders of personality and behavior) but includes also
detailed questions about disorders severity, impairment,
and treatment. There are explicit algorithms for Interna-
tional Statistical Classification of Diseases, 10th Revi-
sion (ICD-10) and Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) diag-
noses (APA 1994). Many cross-national psychiatric sur-
veys using the CIDI were carried out in the follow-
ing years. As a limitation of those surveys, most of
them were carried out in developed countries, mak-
ing it impossible to assess generalizability of results.
WHO established the World Mental Health (WMH)
Survey Consortium in 1998 which coordinated the
implementation of surveys in 28 countries, including
less-developed countries.
Table 1 displays the twelve month prevalence rates of
mental disorders in seven European countries and in the
United States (WHO-WMH 2004).
In all but one European countries (i. e., Ukraine) and
in the USA � anxiety disorders are most common (12
months prevalence rates between 5.8% in Italy and
12.0% in France), followed by � affective disorders
(12 months prevalence rates between 3.6% in Germany
and 9.6% in the USA). Overall prevalence rates of men-
tal disorders vary widely, from 8.2% in Italy to 20.5%
in the Ukraine and 26.4% in the United States.

As an example, it can be seen in Table 2 that mental dis-
orders affect a substantial proportion of the population
during their whole lifespan (lifetime prevalence of men-
tal disorders in the German population = 43%). Ger-
man lifetime prevalence rates of The German National
Health Interview and Examination Survey (GHS-MHS;
Jacobi 2002) show a strong concordance with other life-
time prevalence studies (e. g. Kessler et al. 1994).
However, it is also important to recognize that many
mental disorders are mild and often self-limiting, i. e.
people suffering from mild mental disorders usually do
not need treatment. Therefore, in the WMH surveys
each mental disorder was classified in different sever-
ity grades (“mild”, “moderate” or “serious”, for details
s. WMH Consortium 2004). Mild mental disorders are
significantly more frequent than moderate and serious
mental disorders (Table 3).
Patients suffering from serious mental disorders show
higher probability for receiving treatment than patients
with moderate mental disorders. A significant pro-
portion of individuals with mental disorders do not
seek professional help. The help-seeking behavior of
patients with mental disorders varies and it is unclear
why some patients with mental disorders seek help and
others do not. The severity of mental disorder is pro-
posed as one possible reason. Table 4 displays the asso-
ciation between mental disorders severity and the prob-
ability of treatment. Treatment was assessed by seeing
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Public Mental Health, Table 2 Lifetime prevalences of mental dis-
orders in the German Population (GHS-MHS; N = 4181)

Disorders (DSM-IV) total male female

N % % %

Any mental disorder due to
general medical condition

94 2.3 1.8 2.7

Any substance disorder1 414 9.9 15.6 4.2

Any mood disorder2 779 18.6 12.3

Any unipolar depression 716 17.1 11.1 23.3

Any bipolar disorder 42 1.0 0.8 1.2

Panic disorder 162 3.9 2.2 5.5

Any somatoform disorder3 678 16.2 10.3 22.2

Any eating disorder4 33 0.8 0.3 1.3

Possible psychotic disorder5

1 abuse or dependence (without nicotine)
2 Major depressive disorder, dysthymic disorder, Bipolar I Disorders,
Bipolar II Disorders, single hypomanic episode
3 Somatization Disorder, Undifferentiated Somatization Disorder,
Somatic Symptom Index SSI4,6, Hypochondriasis, Pain Disorder
4 Anorexia Nervosa, Atypical Anorexia Nervosa, Bulimia Nervosa, Atyp-
ical Bulimia Nervosa
5 screening for Schizophrenia and other psychotic disorders without
further differential diagnosis

Public Mental Health, Table 3 Twelve-Month Prevalence of World
Mental Health Composite International Diagnostic Interview by severity
across countries

95% Confidence interval

Country serious moderate mild

Belgium 2.4 [1.2–3.5] 3.3 [2.2–4.4] 6.4 [5.0–7.7]

France 2.7 [1.1–4.3] 6.1 [4.8–7.4] 9.7 [7.3–12.1]

Germany 1.2 [0.6–1.7] 3.3 [2.3–4.3] 4.5 [3.2–5.9]

Italy 1.0 [0.4–1.7] 2.9 [2.0–3.8] 4.3 [3.1–5.5]

Netherlands 2.3 [1.1–3.5] 3.7 [2.5–4.9] 8.8 [6.1–11.5

Spain 1.0 [0.7–1.3] 2.9 [2.0–3.7] 5.3 [4.0–6.7]

Ukraine 4.8 [4.0–5.6] 7.4 [5.8–8.9] 8.2 [6.4–10.1]

USA 7.7 [7.0–8.4] 9.4 [8.5–10.3] 9.2 [8.1–10.3]

a professional (i. e. mental health professionals, general
medical professionals, religious counselors, and tradi-
tional healers) either as an inpatient or outpatient for
problems with emotions, nerves, mental health, or use
of alcohol or drugs.
However, it is notable that a remarkable proportion
of people with even serious mental disorders do not

receive treatment (36% in Spain—80% in the Ukraine
were untreated). The way to treatment is for people
with mental disorders much longer than for people with
somatic diseases. It is easy to imagine that individu-
als with mental disorders, for example major depres-
sion, who may be fatigue, who may have sleeping prob-
lems, who may have guilty conscience, are not able to
seek treatment, especially if they experience barriers to
care. In depressed patients individual judgments about
the current distress (e. g., feeling hopelessness, self-
criticism) and social support (particularly living with
a partner) seem to predict more the help seeking behav-
ior than somatic manifestations (e. g., sleep disorders,
tension). The non-treatment-seekingbehavior of people
with mental disorders is the main barrier to diagno-
sis and treatment. Other barriers may be the unaware-
ness of health care providers, non sufficient treatment
options, inadequate mental health care in the region,
antiquated family beliefs about mental illness, the stig-
ma related to mental disorders, and the fear of possi-
ble side effects of psychopharmacological treatment.
Despite more openness about mental disorders in the
media within the last decade, skeptical views about
psychopharmacotherapy still prevail. One reason for
this negative view can be attributed to fears associat-
ed with psychoactive medication: most people believe
psychoactive drugs to be addictive and that they change
one’s personality. Accordingly, the most favored treat-
ment of mental disorders, in the eyes of the public, is
psychotherapy. However, particularly in serious mental
disorders, not psychotherapy but psychopharmacologi-
cal treatment has to be the first-choice-treatment. Thus,
to realize the patient’s basic beliefs about best treat-
ment, to improve compliance to treatment, and to do
psychoeducation should be major issues of health care
professionals’ work (e. g., primary care physicians, psy-
chiatrists, psychotherapists).
Because of the lack of valid EU-wide information about
the prevalence of mental disorders, the total burden of
mental disorders in the EU is unknown, as well as the
total direct and indirect costs. Most individuals suffer-
ing from one mental disorder show comorbid another
mental disorder, hence, it is not possible just to add
up prevalence rates and estimate the costs and unmet
needs of the affected persons (due to comorbidity thus
adding up prevalences would lead to overestimation
of mental disorders prevalence). Wittchen and Jacobi
compared 27 epidemiological studies on mental disor-
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Public Mental Health, Table 4 Association of Twelve-Month Prevalence of World Mental Health Composite International Diagnostic
Interview/DSM-IV, Disorder Severity with health care treatment

Disorder severity

Country serious moderate mild none total Chi-square test

Belgium 53.9 [25.2–82.5] 50.0 [35.8–64.2] 28.2 [14.9–41.4] 7.2 [4.2–10.1] 11.0 [7.6–14.4] 68.0*

France 63.3 [38.6–88.1] 35.7 [21.4–49.9] 22.3 [15.8–28.9] 7.8 [5.7–10.0] 12.4 [10.2–14.6] 29.7*

Germany 49.7 [26.6–72.8] 30.5 [18.5–42.5] 27.9 [14.5–41.3] 5.4 [3.5–7.2] 7.8 [6.0–9.5] 37.9*

Italy ** 30.5 [19.3–41.7] 18.9 [11.3–26.6] 2.4 [1.6–3.2] 4.5 [3.6–5.5] 64.2*

Netherlands 50.2 [29.5–70.8] 35.0 [15.7–54.2] 26.5 [15.6–37.4] 6.9 [4.4–9.4] 10.7 [8.1–13.2] 46.6*

Spain 64.5 [49.2–79.7] 37.9 [26.8–49.0] 35.2 [23.8–46.6] 4.0 [3.1–5.0] 7.3 [6.2–8.4] 152.1*

Ukraine 19.7 [13.9–25.6] 17.1 [9.7–24.4] 7.1 [1.2–13.0] 2.6 [1.5–3.8] 4.9 [3.5–6.3] 42.8*

USA 42.3 [48.5–56.1] 34.1 [30.9–37.4] 22.5 [19.0–26.1] 8.1 [7.1–9.2] 15.3 [14.1–16.5] 278.4*

* p < 0.05
** the results were not reported because of sparsa data (< 30 respondents at the severity level of the survey)

Public Mental Health, Table 5 12-months prevalence of mental dis-
orders by sex in the community (age 18–65) for EU countries, Iceland,
Norway, and Switzerland

Diagnosis (DSM-IV) Women % Men % Total %

Substance dependence 1.3 5.6 3.4

Psychotic disorders 2.5 2.6 2.6

Affective disorders 12.2 6.1 9.1

Anxiety disorders 16.3 7.8 12.0

Somatoform disorders 15.0 7.1 11.0

Eating disorders 0.5 0.2 0.3

Any mental disorder 33.2 21.7 27.4

ders conducted in European regions (EU countries, Ice-
land, Norway, and Switzerland). For inclusion, those
studies had to use a population based approach (i. e.
community based sample). The following table displays
median 12-months prevalence rates of mental disorders
in the EU (for details of the statistical procedure and
the results, s. Wittchen and Jacobi 2005). Anxiety dis-
orders, somatoform disorders, and affective disorders
are most frequent mental disorders. About one in three
women and one in five men fulfills diagnostic criteria
of a mental disorder in a twelve months period.
As mentioned above, there is a substantial degree of
comorbidity. Among the individuals with at least on
mental disorder, 68% have only one diagnosis, almost
20% have two, and 14% have more than two 12-month
diagnoses of mental disorders.

Women and Mental Health

Women suffer significantly more often from mental dis-
orders than men (exception: substance abuse disorders,
i. e. opposite relationship, and psychotic disorders, i. e.
similar estimates in both men and women, s. Table 5).
Estimated median major depression rates for women,
for example, are twice as high as compared for those
to men. According to Murray and Lopez (1996) unipo-
lar depression will be the second most important cause
of disability burden in the world by the year 2020.
As women in many countries are approximately twice
as likely as men to experience depression, any signifi-
cant reduction in the overrepresentation of women who
are depressed would make an important contribution to
lessening the global burden of disease. Since suffering
from mental disorders seems to be more “female” than
“male”, it is still controversial whether gender differ-
ences in depressive disorders are real or an artefact.
Three main issues are discussed that might affect not
real but artificial gender differences in rates of depres-
sion:
• The definition of caseness and measurement proce-

dures. Females show a tendency to report more cri-
terion symptoms associated to depression compared
to men. However, findings available from popula-
tion based surveys suggest that this does not account
entirely for those significant gender differences in
prevalence rates of depression.

• Recall bias. Women might recall more past depres-
sive episodes compared to males. Although there is
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evidence for the instability of recall of depressive
episodes in both men and women over time, the gen-
der difference is not entirely responsible for the gen-
der differences in rate of depression.

• Mortality rates. There are suggestions that the rela-
tion between depression and premature death is more
pronounced in males what might contribute to higher
prevalence rates of depressive disorders in women.
Two population based epidemiologic surveys show
a significantly increased mortality risk in men.

Assuming that different prevalence rates are real, there
are some determinants that might influence the higher
mental disorder rates in women:
• Women are confronted with more devaluation and

discrimination than men.
• Men show a better material well being compared to

women.
• Women make less decisions about their lives than

men.
• Women show more frequent a low socioeconomic

status compared to men. Socioeconomic status and
social class, respectively, are negatively associated
with the prevalence of mental disorders.

Otherwise, there are factors which are protective
against depression. In particular, having sufficient
autonomy to exercise some sense of control in response
to severe events reduces the likelihood of depression
developing. Access to adequate material resources is
also needed to underpin the possibility of making choic-
es when confronted with severe life events. All of those
protective factors seem to be more pronounced in men.
One of the most consistent findings of epidemiological
research is the relationship between low socioeconom-
ic status or social class and increased rates of mortality
and morbidity. A more than a two-fold increase in risk
has typically been found for those in the lowest social
class compared with the highest, for psychological as
well as physical morbidity. Previous research has docu-
mented the relationship between various objective mea-
sures of rank and the increased likelihood of depression
and anxiety. Low educational status, unemployment
or low employment status, homelessness and insecure
housing tenure, inadequate income and poor social sup-
port including unsatisfactory interactions with neigh-
bors and relatives have all been found to be associat-
ed with increased rates of depression and anxiety and
often interact with one another in reciprocal relation-
ships. In this context, it has to be mentioned that sin-

gle mothers show a notably lower socioeconomic sta-
tus and income situation as well as lower social support
than married mothers. The proportion of single mothers
in western countries is large and continuously growing.
Recent studies found increased psychological distress
of single mothers and their children. However, the US
National Comorbidity Survey determined that separat-
ed or divorced mothers were more likely to experience
psychiatric disorders (e. g., depression, dysthymia, gen-
eral anxiety disorder) compared to both never married
and married mothers. This finding suggest that being
a single mother per se is not associated with a higher
risk of mental disorders. Single mothers are a heteroge-
neous group, hence, single marital status groups should
be studied separately. There is some evidence that the
social factors involved in recovery or restitution may
differ from those implicated in the onset of depression
and anxiety. Thus, the relationship between low socioe-
conomic status and a high prevalence of psychiatric dis-
orders has been subject to two quite different explana-
tions. Individuals with mental disorders, or with oth-
er personal characteristics predisposing towards mental
disorders might be selected down into lower socioeco-
nomic groups. The second explanation asserts that the
relationship explained in terms of the greater environ-
mental and psychological adversity accompanies lower
socioeconomic status and, in turn, produces high lev-
els of depression. Evidence related to the second view
is clearly more congruent with a social view of health.
Yet good quality evidence on this relationship for wom-
en remains variety of reasons. One general difficulty has
been the lessening of research attention paid to social,
structural analyses of psychological disorders.

Mental Health Indicators

Carrying out population based surveys for the exam-
ination of population mental health is very elaborate-
ly. Macro indicators collected routinely from institu-
tional sources such as the World Health Organization
(WHO) European Regional Office for Europe (www.
who.dk) or the Organization for Economic Co-Opera-
tion and Development can provide a synthetic descrip-
tion of mental health status.
The rate of deaths from suicide is a routinely collect-
ed public mental health indicator. Suicide rates and life
satisfaction, as well as happiness, are inverse associ-
ated. According to WHO estimates for the year 2020,

http://www.who.dk/
http://www.who.dk/
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approximately 1.5 million people will die from suicide
worldwide. The suicide rates differ in the European
countries but it has to be recognized that worldwide the
highest suicide rates for both men and women are found
in Europe, more particularly in Eastern Europe (i. e.
Estonia, Latvia, Lithuania). Those high rates underline
the need for developing a sufficient mental health care
system in the Eastern European Member States. The
annual rate of suicide in the Mediterranean countries
and Ireland is, for females, below the EU mean (i. e., 5.2
per 100 000) (compare Chisti et al. 2003). Suicide rates
in men are consistently higher than in women (ratio:
3.6 : 1 in 1995). Previous research has produced evi-
dence that suicides are more likely early in the course
of certain severe mental illnesses and that persons who
have required hospitalization for severe mood disor-
ders have a substantially increased lifetime risk of sui-
cide compared to individuals with less severe illness-
es. Yet, only a minority of persons with those mental
or substance use disorders seek professional help. The
literature suggests that up to two-thirds of those who
die by suicide are not receiving mental health or sub-
stance abuse treatment at the time of their death and that
half had never seen a mental health professional. Sui-
cide rates increase with age (e. g., suicide rate in men
aged 15–24 years = 19.2 per 100,000; suicide rate in
men aged 65–74 years = 41.5 per 100,000). Older peo-
ple have the highest rates of suicide in most countries,
but, in absolute numbers, young people are significant-
ly more often dying from suicide than elderly people.
Worldwide, 55% of suicides (N = about 900,000 deaths
from suicide) are committed by people < 45 years. Last,
the prevalence of a religion in a country determinates
suicide rates. Atheist countries show significantly high-
er suicide rates than religious countries (e. g., the total
suicide rate in China is 25.6, whereas the total suicide
rate in Italy is around 10 per 100,000 population).
Alcohol consumption in a population and/or in special
age groups (e. g. in teenagers) is another important pub-
lic mental health indicator. Use of alcohol is common in
European countries, particularly in the Czech Repub-
lic, Denmark, Ireland, Malta, and the United King-
dom. The proportion of alcohol consuming students, for
example, in central and eastern Europe (i. e., Lithuania,
Poland, Slovenia, and Slovakia) did clearly increase in
the last decades. Drinking by Norwegian teenagers did
also increase. The highest frequency of alcohol con-
sumption was reported for Denmark, where 59% of

the respondents reported drinking alcohol on at least
40 occasions. Students in Denmark reported highest
rates of drunkenness, followed by teenagers in Fin-
land, Ireland, and the United Kingdom, with nearly one
in four teenagers indicating that they had been drunk
at least 20 times. Boys reported much more frequent-
ly that they had been drunk than girls. Binge drink-
ing (defined as having five or more alcoholic drinks)
was most common in Luxembourg, the Czech Repub-
lic, Ireland, Germany, and Croatia. There is a tendency
found that teenagers follow adult drinking patterns with
greater overall alcohol consumption in southern Europe
(e. g., Spain, Italy, France), but more binge drinking in
northern Europe. Table 6 shows the alcohol consump-

Public Mental Health, Table 6 Pure alcohol consumption (100%) in
liters per capita in Europe, age 15+

1970 1980 2003 Rank

Belgium 12.62 14.25 10.86 11th

Croatia . . . . . . 12.34 5th

Czech Republic 14.1 16.03 16.15 2nd

Denmark 9.65 11.67 12.08 7th

Finland 5.84 7.94 9.31 15th

France 23.23 20.14 12.25 6th

Germany 15.52 16.45 12.66 4th

Greece . . . 13.22 8.99 16th

Ireland 7.03 9.58 13.47 3rd

Italy 21.22 17.86 10.45 12th

Lithuania . . . . . . 10.44 13th

Luxembourg 16.04 16.3 18 1st

Netherlands 7.61 11.69 9.56 14th

Norway 4.87 6.22 6.03 20th

Poland 7.59 11.53 8.15 17th

Portugal 14.43 14.91 11.13 10th

Spain 16.11 18.57 11.70 8th

Sweden 7.94 7.77 6.88 18th

Ukraine . . . . . . 6.10 19th

United Kingdom 8.5 10.81 11.37 9th

European Region . . . 10.07 8.78

EU . . . 15.28 11.31

EU members before May
2004

. . . 15.66 11.43

EU members since May
2004

. . . . . . 10.67
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tion in selected European countries. The majority of
nations who were high consumer between 1970 and
1980 (e. g. France, Spain, Italy), showed a progressive-
ly decreased consumption until 2003, with the excep-
tion of Luxembourg. On the other hand most of the
“low consumer” nations in 1970 (e. g. Finland, Nor-
way) showed a progressive increase until 2003, with
the exception of Sweden (decreasing trend). Ireland and
Finland had the highest increase in alcohol consump-
tion (1980–2003).
The rate of alcohol-related deaths is an important
macro indicator as well. Finland (139.0 alcohol-related
deaths per 100,000 inhabitants), France (132.2), Ger-
many (97.1) and Ireland (88.5) showed the highest rates
in alcohol-related deaths in 2000. Other (macro) men-
tal health indicators are, for example, the rate of psy-
chiatric hospital beds per 100,000 inhabitants, the inci-
dence and prevalence of mental disorders, the num-
ber of mental patients staying in hospitals, the num-
ber of cigarettes consumed per person per year, and
the incidence of alcohol psychosis (for more informa-
tion s. European health for all database: http://data.euro.
who.int/hfadb/).

Evidence Based Practice
and Continuity of Care in Mental Illness

According to Sackett et al. (1996), evidence based
medicine is the conscientious, explicit, and judicious
use of the current best evidence in making decisions
about the care of individual patients. For questions
about medical therapy, the best source of evidence is
the randomized controlled trial (RCT), which provides
experimental findings as does no other study design.
However, while the placebo effect in somatic diseases
is about 30%, it varies in depressive disorders in ran-
domized controlled trials between 30–50%. An analysis
of 75 double-blind trials in major depressive disorder
(published 1981–2000) showed a substantial response
to placebo (average: 30%, range 12 to 52%, Walsh et
al. 2002). Evidence based mental health adheres to the
same principles as evidence based medicine (EBM).
However, it is almost impossible to define what the
best evidence of mental health practice is. In con-
trast to somatic diseases, as for example an appendici-
tis, no health care professional can predict, how long
a depressed patient, even with evidence based treat-
ment, will suffer from his actual depressive episode.

There is still too little knowledge about how specific
treatments affect specific mental disorders. Particular-
ly assuming that a mental disorders diagnosis is spe-
cific and, therefore, needs a specific treatment, is near-
ly impossible on the ground that comorbidities are the
rule and conditions overlap. Persons with mental disor-
ders need a variety of treatments and treatment settings,
depending on their illness and the phase of their ill-
ness. In the beginning of mental disorders, a valid diag-
nosis of a health care professional and, better, mental
health care professional, respectively, is most relevant.
Despite widespread initiatives to improve the manage-
ment of mental disorders (e. g., depression) in prima-
ry care, it appears that the links between primary care
and mental health care management, as well as the use
of evidence based approaches to managing patients are
rare and ineffective. During increased symptomatology
(e. g. during first manifestation of a psychotic disorder
or other acuteness of mental illness) patients may need
the structure and also enhanced protection of a hospi-
tal (e. g., due to possible dangerousness to others or
self). The continuity of care is for people with seri-
ous and persistent mental illness (e. g. schizophrenia)
of particular importance, because their illnesses usu-
ally show many different stages. Giving continuity of
care is one step in the process of implementing man-
aged care strategies. The implementation of managed
care can control costs but also correct traditional deliv-
ery system problems, such as inappropriate matching
to level of care, barriers to receiving care, as well as
poor quality of care. About one third of individuals with
schizophrenias is chronically ill. During better times
they may be able to live with their families and even
to work without support. Family work is an integral
part of care for those patients. Mentally ill persons and
their families are confronted with many emotional and
socioeconomic challenges and some specific econom-
ic and social costs. Those costs are, for example, lost
production from premature deaths caused by suicide or
from inability to work or from family members car-
ing for the mentally ill person. Thus families caring
for a mentally ill person have higher direct and indirect
financial costs. Moreover, often they may show dimin-
ished quality of life and a high emotional burden. All
individuals with mental disorders but especially those
with serious and persistent mental illness need a con-
tinuum of care that includes, psychosocial rehabilita-
tion, (hospital) day treatment, crisis intervention, psy-

http://data.euro.who.int/hfadb/
http://data.euro.who.int/hfadb/
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cho-educational approaches, the assistance of a case
manager and/or a legal guardian and others. Not only
during different stages of mental illness but also in dif-
ferent stages of life, a continuum of care is of high
importance, (e. g. for adolescents during transitioning
into adulthood). Severely and persistently mentally ill
persons (� social psychiatry) have been a target pop-
ulation for public mental health services. The level of
severity is a major determinant of treatment utilization
and cost. The main goal of psychiatric reform in the late
1970’s has been closure of large asylums and a shift of
service provision towards community settings. Without
doubt, deinstitutionalization has been a revolutionary
success story but the classical paradigm of social psy-
chiatry postulating that dehospitalization automatical-
ly generates social integration has proven to be wrong.
Large psychiatric institutions (e. g. state hospitals) had
also fulfilled essential functions beyond treatment for
people suffering from severe mental illness. For many
of those patients, asylums were “places where one is
safe and secure”. A comprehensive network of commu-
nity services should result in declining rates of psychi-
atric admission (including compulsory admission) and
in reduction of cost. Implementing services that sup-
port recovery mainly outside of hospital settings are
innovations of the managed care system, for example,
diversions of psychiatric hospitalization, hospital day
treatment, outreach and prevention services, special ser-
vices addressing the unique needs of children, adoles-
cents, and their families. But despite such successful
implemented services, there will probably always be
a need for some “asylum” placements, particularly for
people with serious and persistent mental illness. The
Substance Abuse and Mental Health Services Admin-
istration (SAMHSA) and its Center for Mental Health
Services (CMHS) have determined that there are six
evidence-based practices in community mental health
that are proven effective. These are: 1) Programs for ill-
ness magement and recovery (e. g., learning facts about
the stress-vulnerability model, reducing relapses, cop-
ing with stress), 2) programs for assertive community
treatment (i. e., helping people stay out of the hospi-
tal and to develop skills for living in the community),
3) family psychoeducation (i. e., involves a partnership
among consumers, families and supporters, and practi-
tioners), 4) supported employment (i. e. a well-defined
approach to helping people with mental illnesses find
and keep competitive employment within their com-

munities), 5) skills development (in managing aspects
of mental illness), 6) integrated treatment for people
with co-occurring mental illness and substance use dis-
orders (for details s. http://www.mentalhealth.samhsa.
gov/cmhs).
Independently of the patient’s age, the treatment of an
existing mental disorder is both secondary prevention of
the existing mental disorder (e. g. relapse) and prima-
ry prevention of another new mental disorder (e. g. an
existing major depression increases the risk for comor-
bidity of anxiety disorders). As most mental disor-
ders develop in adolescence and early adulthood, pre-
vention must start as soon as possible. Children and
adolescents (� mental health in children and adoles-
cents) should be a special target population for pre-
vention programs. If childhood problems were not suf-
ficiently well addressed, affected children will not be
able to benefit fully from the education available. Pro-
grams that enhance the quality of the relation between
psychosocial and cognitive development of infants on
the one hand and their interaction with their parents,
on the other hand, can improve substantially the emo-
tional, social, cognitive and physical development of
children. Particularly in children, systems of care are
important (i. e. mental health, education, child welfare,
juvenile justice, and other agencies work together to
ensure that children and adolescents with mental, emo-
tional, and behavioral problems and their families have
access to the services and supports they need to suc-
ceed). Schools are a crucial social institution for the
education of children in preparation for life and they
need to be more involved in a broader educational role
fostering healthy social and emotional development of
pupils. There seems to be a large gap between the men-
tal health needs of youth and effective programs to
meet those needs. All young people experience chal-
lenges (e. g., leaving home, starting to work, studying,
having children) that might cause a higher vulnerabil-
ity and risk for mental disorders. Due to those chal-
lenges young people do not typically identify mental
health as a high priority. Youth unemployment is anoth-
er significant issue. In this area, mental health promo-
tion strategies seek to improve employment opportu-
nities, for example, through programs to create jobs,
provide vocational training, and social and job seek-
ing skills. As mentioned before, mental health inter-
ventions are more effective, the earlier they start. How-
ever, broad based approaches that address problems

http://www.mentalhealth.samhsa.gov/cmhs
http://www.mentalhealth.samhsa.gov/cmhs
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before they begin are very expensive. Hence, most pre-
vention programs are secondary interventions (i. e., tar-
geting “at risk” people) or tertiary care (i. e., assess-
ing and treating people with more serious mental prob-
lems). Many treatment programs for young people are
geared to children and adolescents with a pattern of
problem behavior as a result of longstanding emo-
tional disturbance. It should be a goal to change the
start of health promotion programs towards an earlier
time.

Summary

As it could be shown, the promotion of mental health
and the prevention of psychological disorders is of great
importance for various reasons. Mental health programs
have and should have, respectively, several objectives:
• Collection of good quality data on mental health

(e. g. studies on the prevalence of mental disorders
and of therapy, and studies that allow the derivation
of mental disorder specific criterias of diagnostical
and treatment options). Although in Europe a diver-
sity of national prevalence studies exists (i. e., stud-
ies in single countries or regions), a direct com-
parison of data and estimating of European preva-
lence rates is still difficult (e. g. due to differ-
ent methods or different approaches). The under-
lying samples of nationwide representative exam-
inations should be so large that the heterogeneity
of the population with respect to its life situation
and probable mental health problems is sufficient-
ly represented. There is, moreover, a strong need
for epidemiologic studies in children and adoles-
cents as well as for studies in older adults (� men-
tal health in older adults). Research efforts should
aim mainly Europe-wide representative examina-
tions carried out at regular intervals (e. g., every
10 years). Finally, descriptive studies are missing
informing about recognition and treatment of men-
tal disorders in the various European health care sys-
tems.

• Reduction of inequities within the European Union
(e. g. between new memberstates and old member-
states).

• Assessment of needs for development of the mental
health care system of Eastern Europe.

• Supporting of evidenced based mental health
(although it is more difficult to define what evi-

denced based means than in somatic diseases) and
giving persons suffering from mental illness access
to treatment (it seems impossible to deliver care to
everybody but the implementation of diagnostic and
treatment algorithms could help to find the best ther-
apy for each patient).

• � Promotion of mental health and prevention
of mental illness (both promotion and prevention
should start as soon as possible, i. e. in children and
adolescents and in persons at risk, respectively, and
continue during the whole life span).

• Integration of persons with mental illness, especially
those with persistent and severe mental illness, into
society.

Cross-References

� Affective Disorders
� Anxiety Disorders
� Eating Disorders
� Mental Health in Children and Adolescents
� Mental Health Economics
� Mental Health in Older Adults
� Promotion of Mental Health
� Psychotic Disorders
� Social Psychiatry
� Somatoform Disorders
� Stigma of Mental Disorders
� Stress
� Substance Use Disorders
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Public-Private Partnership

Synonyms

PPP

Definition

The term public-private partnership stands for a focused
and circumscribed type of contractual relationship
between a public institution (e. g., government, admin-
istration agency) and a private organization. Public-pri-
vate partnerships are entered into with respect to the
realization of a particular project or the supply of partic-
ular services. Services subject to public-private partner-
ships include public health services vis-à-vis the popu-
lation.
A variation of privatization in which elements of a ser-
vice (usually run solely by the public sector) are provid-
ed through a partnership between the government and
one or more private sector companies. Usually entered
into via a long-term contract, the private sector typical-
ly provides the infrastructure for delivery of a particular
governmental service. But, the government remains at
least partial responsibility for the delivery of the ser-
vice.

Public Stigma

Definition

Public stigma is the reaction of the general popula-
tion for example towards people with mental illness.
Three different public stigma components can be dis-
tinguished: � prejudice, � discrimination, and � stereo-
types.

Pulp

Definition

The inner structure of a tooth is the pulp, formed by
connective tissue containing nerves and blood vessels.
The pulp is subdivided into a coronal and root pulp.

Purchasing Power Parity

Synonyms

Currency conversion rates

Definition

The term Purchasing Power Parity refers to currency
conversion rates that convert to a common currency –
mostly US$ – and equalize the purchasing power of dif-
ferent currencies. In other words, they eliminate the dif-
ferences in price levels between countries in the process
of conversion.

Purification

Synonyms

Self-cleaning of the soil

Definition

Purification is the process of cleaning the soil of for-
eign elements or pollutants, i. e. to render the soil back
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to a pure state. Self-cleaning of the soil is influenced by
characteristics like mechanical structure, physical and
chemical characteristics of the soil, and type and quan-
tity of microflora, flora and fauna. The most important
factor is the main constituent of waste substratum in the
soil. Natural-borne ground microbes and saprophytes
perform decomposition of proteins to nitrogen and sim-
ple compounds. Some plants, in symbiosis with bacte-
ria, can fix nitrogen compounds into glutamate. Decom-
position of large quantities of cellulotic and other car-
bohydrate biomass is influenced by cellulolitic bacte-
ria and fungi. In the case of low oxygen concentra-
tion, decomposition is directed into humification, and
if oxygen is lacking, putrefaction caused by anaerobic
bacteria occurs. If such is the case, malodorous gas is
released.

Purifying Selection

� Negative Selection

p Value

Synonyms

Significance probability

Definition

The p value gives the probability that the null hypoth-
esis is correct; therefore, if it is a small value (like
< 0.05), the null hypothesis is rejected. More tech-
nically, it is the probability that the observed data or
more extreme outcome would have occurred by chance,
i. e., departure from the null hypothesis when the null
hypothesis is true. However small, a p value does not
indicate the size of an effect. A p value > 0.05 does
not necessarily mean lack of association. It does so
only if there is enough power to detect an association.
Most statistical insignificance is due to lack of power to
detect an association (poor experimental design).

Cross-References

� Statistical vs. Clinical Significance
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Qualitative Overview

Synonyms

Narrative synthesis

Definition

A qualitative overview is research that concentrates on
the investigation of definitions, concepts, and issues,
often performed through interview unrestricted by
structure, and reported in terms of words or descrip-
tions. Key elements of the qualitative approach for
assessing � effectiveness include consideration of the
following characteristics: people who were part of the
study intervention delivered, setting where the technol-
ogy was applied, and other modifying factors such as
personal skills, environmental factors that may influ-
ence compliance, nature of the outcome measures used,
their relative importance and robustness, and their com-
parability. It should include the total number of research
reports, studies, and independent samples that con-
tributed to tests of comparison or relationships (descrip-
tive statistics). Effect size estimates should be calculat-
ed if the studies contained the necessary data, but the
effect sizes should not be combined statistically.

Qualitative Research

Definition

Qualitative research involves exploratory studies (to
explore an unknown sector, identify the main dimen-
sions of a problem, draw assumptions, or understand
motivations) or operational studies based on in-depth
analysis of interviewee responses (in a group or individ-
ually), typically in “focus groups”. It most often deals

with a restricted sample of individuals that does not
necessarily need to be representative. It may be the pre-
liminary phase of a quantitative study or stand-alone
research.

Quality

Definition

Quality refers to the inherent or distinctive characteris-
tics or properties of a person, object, process or other
thing. Such characteristics or properties may set a per-
son or thing apart from other persons or things, or may
denote some degree of achievement or excellence.

Quality-Adjusted Life Years (QALY)

Definition

In cost-utility analyses in the field of health eco-
nomics, a recurring problem is to find an appropri-
ate way of expressing and quantifying the health-relat-
ed effects of medical interventions. The QALY con-
cept was developed in health economics as an impor-
tant standard measure for describing the outcome of
medical interventions in a manner allowing compara-
bility. QALYs, or “quality-adjusted life years”, basi-
cally constitute a pragmatic approach to description of
the health-related effects of medical interventions and
assessment of the efficacy of a given therapy, in terms
both of quality (improvement of the patient’s quality of
life) and of quantity (prolongation of life). Both effects
are combined in QALYs, life expectancy being weight-
ed by a factor q, a standardized quality index in which 1
represents perfect health and 0 death. The QALY con-
cept also permits comparison of different interventions:
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QALY tables set out the comparative cost of various
interventions per incremental QALY thereby obtained.
Quality-adjusted life years (QALY) are � outcome
measures of cost-utility analysis (� value, human life –
utilities). QALYs are constructed by estimating the
remaining lifetime weighted according to a health-relat-
ed quality of life score. Thus, a defined time peri-
od spent with a higher quality of life represents more
QALYs gained compared with the same period spent
with a low quality of life. The QALY is seen as a mea-
sure that represents the outcome from a patient’s per-
spective. The QALY construct makes it possible to
compare health care interventions that mainly affect
survival with interventions that improve the health-
related quality of life.

Quality Assurance

Definition

� Quality assurance (QA) is defined as part of � qual-
ity management that is directed to assure demands on
reaching quality. QA covers all activities from design,
development, production, installation, servicing to doc-
umentation. It introduced the saying “fit for purpose and
do it right the first time.” It includes the regulation of the
quality of raw materials, assemblies, products and com-
ponents; services related to production; and manage-
ment, production, and inspection processes. The term
of quality assurance is an important term and is used
for comparing the reality (instantaneous value) and the
must have value of a measurement.

Quality of Care

Synonyms

Health care quality

Definition

There are several definitions for quality of care. One of
the most cited definitions was formulated by the Insti-
tute of Medicine in the 1990s. It defines quality of care
as “The degree to which health services for individu-
als and populations increase the likelihood of desired
health outcomes and are consistent with current profes-
sional knowledge”. Unlike other definitions, this defini-

tion includes both the technical perspectives of quality
and the individual perspective of the patient, by refer-
ring to the desired outcome. Quality of care is often
categorized into the three dimensions structure, pro-
cess, and outcome. The structural elements refer to the
quality of the facilities and the environment where the
health care services are delivered (e. g. buildings, equip-
ment, and skill level of health care professionals). The
process quality refers to the correctness and appropri-
ateness of the treatment that is provided. The overar-
ching dimension is the quality of the health care out-
comes like improvement of health, patient satisfaction,
and reduced pain. The quality of health outcome can
be operationalized by calculating and comparing com-
plication rates, mortality rates, or readmission rates, for
example.

Quality of Health Indicators

Definition

Quality of health indicators are measured by several cri-
teria: validity, objectivity, sensitivity, specificity, rele-
vance for health policy, and cost-effectiveness, etc. In
order to achieve this, an � indicator must be simple and
understandable, data needed for each indicator must be
easily obtainable through routine health services, and
data collection and processing must follow ethical prin-
ciples.

Quality of Life

Synonyms

Health-related quality of life (HRQOL); HRQL

Definition

Although the term quality of life is widely used in the
public health context, there is still no commonly accept-
ed definition. In the research and clinical area, quali-
ty of life often stands for anything except death and
mortality rates. Others see quality of life as an over-
arching concept that covers all aspects of a person’s
life, which includes, amongst others, physical health,
psychological well-being, social well-being, financial
well-being, family relationships, friendships, work, and
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leisure. Other approaches focus on the social and psy-
chological aspects of quality of life and contrast it
with � quality of care. The quality of life that is sup-
posed to be affected by health care intervention is often
defined as health-related quality of life. Quality of life
can be interpreted as the ultimate marker of success for
both preventive measures and health care delivery. The
impact on quality of life is often taken into considera-
tion when discussing different treatment choices. This
is especially relevant for the terminally ill, where qual-
ity of life can be used to weigh the benefits and costs
of life-extending measures. In the context of decid-
ing about the relative value of health expenditures, the
concept of quality-adjusted life years (QALY) is often
applied. It estimates the effect of an intervention on pro-
longing life and the quality of that prolonged life. It
is used in cost-utility analyses to calculate the ratio of
cost to QALYs saved for a particular health care inter-
vention, which is then utilized to allocate healthcare
resources accordingly.

Quality-of-Life Studies

Definition

Quality of life is an area of study that has attracted an
ever-increasing amount of interest over the past two
decades, particularly in the areas of health, rehabilita-
tion, disability studies, and social services, but also in
medicine, education, and others. The study of quality of
life is an examination of influences upon the satisfaction
and meaning in life, as well as people’s happiness and
well-being. The ultimate goal of a quality-of-life study
and its subsequent applications should be to enable peo-
ple to live quality lives – lives that are both meaningful
and enjoyable.

Quality Management

Definition

Quality management depicts all activities of a project’s
� quality assurance policy which determines the aims,
goals and responsibilities as well as the resources need-
ed for planning of � quality, quality assurance and im-
provement.

Quantification

� Evaluation Models
� Measurement
� Measurement: Accuracy and Precision, Reliability

and Validity

Quantitative Research

Definition

Quantitative research studies aim to quantify attitudes
or behaviors, measure variables on which they hinge,
compare, and point out correlations. They are most
often conducted via a survey on a sampling that must
be representative so that the results can be extrapo-
lated to the entire population studied. It requires the
development of standardized and codifiable measure-
ment instruments (i. e. structured questionnaires).

Quantitative Research Synthesis

Definition

Quantitative research synthesis is used in research
which concentrates on describing and analyzing phe-
nomen by using numerical data and empirical models.
There are some statistical methods that can help synthe-
sists summarize research results. This quantitative pro-
cedure is called meta-analysis. Among the techniques
there are counting study outcomes, combining proba-
bilities from inference tests, averaging � effect sizes,
and examining the variability in effect sizes across stud-
ies. Quantitative research synthesis is an extension of
the same rules of inference required for rigorous data
analysis in primary research. If primary researchers
must specify quantitatively the relation of the data to
their conclusions, the next users of data should be
required to do the same. Before using quantitative syn-
thesis, it is important to take a closer look at some of
the unique features off accumulated research results.

Cross-References

� Meta-Analysis
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Quantitative Synthesis

� Meta-Analysis

Quarantine

Synonyms

Isolation of persons to prevent transmission of diseases

Definition

Quarantine in the public health context refers to the
restriction of the activities of healthy individuals who
have been exposed (or are thought to have been
exposed) to a communicable disease. The restriction is
for a specific period of time, till investigations or clin-
ical signs/symptoms have clarified the infectiousness
status of the individual.

Cross-References

� Outbreak Management and Surveillance of
Infectious Diseases

Quarantine Diseases

Synonyms

Infections of quarantine; Infectious diseases requiring
isolation

Definition

Quarantine is a measure of isolation that is performed
in order to avoid the spread of an infectious disease.
The term stems from the 14th century when travelers
and merchants were isolated for a period of 40 days in
order to avoid plague (Black Death) epidemics. Nowa-
days, quarantine is used to contain yellow fever, Ebola,
plague and cholera. The duration of isolation is adapted
to modern requirements and depends on the incubation
periods of the different pathogens.

Cross-References

� Outbreak Management and Surveillance of
Infectious Diseases

Questionnaire

Definition

A questionnaire is considered to be the written docu-
ment used to obtain information from respondents. It
consists of a predetermined set of questions used to col-
lect data (clinical data, social status, etc.). There are
two main types of questionnaires: structured (closed-
ended, standardized, formal) and unstructured (unstan-
dardized, informal). Closed-ended questions will refer
to those in which all possible answers to a given ques-
tion are listed on the questionnaire, whereas the term
open-ended will apply to questions in which the possi-
ble answers are not listed in advance. The three com-
mon ways of obtaining information are: by sending
a questionnaire by mail to individual to fill out and
return, by having an interview by phone or in person.
Sometimes combinations of these methods are used.

Quetelet Index

� Body Mass Index (BMI)

Quinine (Quinora®, Quinerva®,
QM-260®)

Definition

Quinine, which is the oldest anti-malaria drug, is an
alkaloid of the bark of the South American cinchona
tree. Its effect results from the impairment of metabolic
processes in plasmodia. Quinine is used for the treat-
ment of infections with Plasmodium falciparum, in
complicated cases it is combined with doxycycline or
clindamycin. Treatment is performed for 7 days and can
also be carried out throughout pregnancy. Side effects
involve the central nervous system (tinnitus, visual
defects, headache, cerebral seizures) or the gastroin-
testinal tract (nausea, vomiting). In cases of long-term
and high-dosage therapy, a summation of side effects
can occur, which is called ‘cinchonism’.
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Rabies

� Acute Life-Threatening Infections

Rabies Immune Globulin

� Rabies Vaccination, Active
� Rabies Vaccination, Passive

Rabies Immune Prophylaxis

� Rabies Vaccination, Active
� Rabies Vaccination, Passive

Rabies Vaccination

Synonyms

Rabies immunization

Definition

The first rabies � vaccine was introduced as early as
1885 by Louis Pasteur. Since 1967, a vaccine produced
from human diploids has been available. The rabies
vaccination containing a vaccine made from dead virus-
es is suitable for persons who are at high risk for infec-
tion due to their profession or due to traveling. The vac-
cine is well tolerated, and is given on days 0, 7 and 28,
producing almost 100% protection. The first booster is
given one year later, followed by further boosters every
2–5 years.

Rabies Vaccination, Active

Synonyms

Rabies immunization, active

Cross-References

� Immunization, Active

Rabies Vaccination, Passive

Synonyms

Application of rabies immune globulin; Rabies immune
prophylaxis

Definition

The application of rabies-immune globulin is per-
formed as a prophylactic passive vaccination after
a contact with an animal which is suspected of being
infected with rabies or which suffers from rabies. In this
regard, contact is not only defined as a bite, but also as
a touching of the animal or a licking by the animal.

Cross-References

� Immunization, Passive

Race

Synonyms

Subspecies
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Definition

Race is socially defined population based on visible,
genetically transmitted physical characteristics. People
who belong to a race are distinguished in some way
from other humans. The most widely observed races are
those based on skin color, facial features, ancestry, and
genetics. Conceptions of race, as well as specific racial
groupings, are often controversial due to their impact
on social identity hence identity politics.

Radiation

ZORAN MARMUT

Institute of Hygiene and Medical Ecology, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia
zmarmut@eunet.yu

Definition

Radiation is the transmission of energy through space,
both in the form of waves (electromagnetic radiation,
EMR) and in the form of streams of atomic particles
(particulate radiation). Each of the several kinds of
EMR spectrum is characterized by its own wavelength
or frequency. Gamma rays have the shortest wave-
length followed by, in increasing order, X-rays, ultravi-
olet radiation, visible light, infrared radiation, � micro-
waves, and radio waves. Some of the forms of particu-
late radiation are alpha particles, protons, neutrons, and
electrons (e−, β−, β+). A narrow meaning of the term
radiation is the transmission of energy by waves.

Basic Characteristics

The whole electromagnetic spectrum (EMR and par-
ticulate radiation altogether) is divided into two major
regions—ionizing and nonionizing, according to wave-
length and energy potential. Ionization means disrup-
tion of a molecule or atom’s structure by removing one
or more electrons. Ionizing radiation is more potent,
with greater energetic potential, and higher frequen-
cies, but shorter wavelengths than nonionizing radia-
tion. Nonionizing radiation is more benign—of lower
and insufficient ionizing potential.

Ionizing Radiation

Ionizing radiation has wavelengths shorter than
100 nanometers (nm; 1 nm = 10−9 m), with energies

sufficient to produce ionization in matter (both non-
living and living).
Natural radioactivity on Earth may be of cosmic ori-
gin (protons and alpha particles from outer space or the
Sun), originate in the atmosphere under the influence of
cosmic radiation, or, finally, from Earth’s crust; these
are decay products of uranium and thorium, a trace
constituents of some types of rocks and soils. During
its natural decay, beside solid radioactive pollutants,
� radon gas is released. Artificial sources of ionizing
radiation included detonations of nuclear devices until
they were banned. Recent sources include accidents in
nuclear power generating plants, uncontrolled release
of energy by spent-fuel reprocessing plants, radioactive
material from waste sites, some industrial and mining
operations, and diagnostic and therapeutic procedures
in nuclear medicine and radiology.
Ionizing radiation can produce extremely harmful
effects in humans. Acute somatic effects occur with-
in a few weeks of irradiation as acute radiation syn-
drome. The form of syndrome manifestation depends
both on the route of contamination (external or inter-
nal) and on the contaminated body area. During the
intrauterine embryonic period, developmental (terato-
genetic) effects are possible. In chronic radiation syn-
drome in adults, genetic mutations and chromosomal
aberrations are described after several years of expo-
sure. Late somatic effects also occur in the form of
various forms of cancer. According to the Internation-
al Agency for Research on Cancer, all forms of ioniz-
ing radiation (neutrons, alpha and beta particles-emit-
ting radionuclides, gamma radiation, and X-rays), are
ranked as group 1 human carcinogens.

Nonionizing Radiation

Nonionizing radiation has wavelengths longer than
100 nm. It is further subdivided into ultraviolet radi-
ation (A), visible light (B), infrared radiation (C),
microwaves, and radiofrequencies. The final outcome
of this radiation may be quite negligible, beneficial,
healthful, or even harmful in different degrees.

A) Ultraviolet Radiation (UVR) Ultraviolet radi-
ation is nonionizing and invisible EMR with wave-
lengths from 10 to 400 nm. It has longer wavelengths
than the ionizing radiation spectrum, but shorter wave-
lengths than visible light. The borderline between the
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two main EMR regions is not clear, therefore the short-
est wavelengths of nonionizing UVR (< 100 nm) may
produce ionization of matter.
According to main biological effects, the whole UV
spectrum is further subdivided into three regions:
• UVA—between 400 and 320 nm (longwave or near

ultraviolet radiation),
• UVB—between 320 and 280 nm (middle or sunburn

ultraviolet radiation), this is the most biologically
damaging UVR to the skin and eye,

• UVC—between 280 and 100 nm (shortwave, far, or
germicidal UVR), this is only present from artificial
sources on Earth.

UVR may be produced when a body is heated over
2500 K (incandescence) or when electrons are excited
(gas discharge). As a large incandescent body, the Sun
is the main natural source of UVR. Of the total solar
energy on Earth’s surface, only 5% falls into the ultra-
violet region. There is no solar UVR below 290 nm on
Earth because of its high absorption by the ozone layer
in the � stratosphere. Artificial sources of UVR have
been used in industry (arc welding), science, medicine
(therapy of some skin diseases, or germicidal lamps
effective in killing microbes in air), cosmetic enterpris-
es (special sun-tanning lamps), and even in everyday
surroundings, like unshielded tungsten-halogen lamps
used for lighting.
The Sun is the main source of human exposure to UVR.
All outdoor workers are greatly exposed, but other pop-
ulation groups (mostly tourists) are also affected dur-
ing prolonged unprotected exposure to sunlight. The
amount of UVR depends on solar angle, altitude, air
pollution, stratospheric ozone, cloudiness, and reflec-
tion from surfaces. The amount of UVR is expressed
by the � UV Index. One of the main beneficial health
effects of UVR is vitamin D3 synthesis in skin. Howev-
er, in general population groups, prolonged exposure to
UVR sources results in increased incidence of various
cutaneous damages (e. g. erythema, sunburns, solar ker-
atosis, premature skin aging, and malignancies), ocular
impairments (photokeratitis, photoconjunctivitis, and
possibly cataract formation), and changes in human
immune system defense.

B) Light (Visible Light) Light is a form of nonion-
izing radiation with wavelengths in the range between
400 and 780 nm, and is the only visible part of the
whole EMR spectrum. Light can be detected by highly

differentiated retinal cells, rods and cones. Through the
process of vision, the human eye receives about 80%
of all sensations from outside space, e. g. concerning
the size and shape of objects, movement, color, illu-
mination and luminance. A certain quantity of light is
always necessary because without light, we cannot see,
but quality of light is also essential. To prevent deficien-
cies, both in daylight and artificial � lighting, collabo-
ration between architects, engineers, lighting designers,
and occupational hygienists is needed from the begin-
ning of interior space projects.
Sources of light are both natural and artificial. The
greatest natural source of light on Earth is the Sun. The
two main ways for producing light by artificial sources
are incandescence (heating of solids above 1000 K), and
electrical discharge in some gases or vapors. Both of
these are based on conversion of electric energy into
light. Visible light is the only desired component of arti-
ficial lighting sources output, though it is not possible
that for this to be the only output obtained. Much of
the energy input is dissipated as thermal radiation, by
conduction or convection, and a small amount as UVR.
A � laser is a device that produces coherent EMR in
any part of the UVR or infrared region, or visible light
spectra.

C) Infrared Radiation Infrared radiation (IR) is
nonionizing and invisible EMR with wavelengths in
the range between 780 nm and 1 mm. The IR radi-
ation spectrum is located between visible light and
microwaves. Synonyms for IR are thermal radiation and
radiant heat. Due to different biological effects, the IR
spectral band is further subdivided into three regions:
• IRA—between 780 and 1400 nm (near or shortwave

IR),
• IRB—between 1400 nm and 3 µm (middle IR),
• IRC—between 3 µm and 1 mm (far or longwave IR).
Infrared radiation is emitted from any warm object.
There are natural and artificial sources of IR, and the
Sun is the main natural source. Occupationally exposed
individuals are outdoor workers, e. g. farmers, construc-
tion workers, seafarers, fishermen, and fire-fighters.
Non-occupationally exposed people are general popu-
lation groups that stay unprotected under sunlight for
prolonged periods.
In industry, artificial sources include objects or tech-
nical processes of thermal curing of various materi-
als, e. g. in smelteries, foundries, steel mills and oth-
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er heavy industrial plants, and in glass factories. The
general population is slightly exposed to IR from radi-
ant heating devices in homes, or from incandescent
lighting sources (tungsten filament or halogen lamps).
In hospitals, IR lamps are used for heat treatment in
physical medicine and pediatric departments (incuba-
tors).
Two main properties of IR are important for health
considerations. First, the low penetration ability of
IR means that surface tissues such as skin and eyes
are endangered. Second, the thermal mechanism of its
interaction means that heating of the affected tissues
is the main consequence. Adverse health effects may
be ocular lens opacities and cataract formation during
chronic exposure and burns of the skin during acute
irradiation. If the unprotected head is exposed, even
sunstroke is possible. IR is also a contributing factor
of other general adverse health effects like misbalance
of thermoregulation and heat stroke.

Cross-References

� Lasers
� Lighting
� Microwaves
� Radon
� Stratosphere
� UV Index
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Radiation Oncology

Synonyms

Radiation therapy; Radiotherapy

Definition

Radiation oncology is concerned with the use of high-
energy rays to damage cancer cells and stop them from
growing and dividing. It is usually a local treatment tar-
geted at the cancer cells in the affected area. The � side
effects of radiation therapy depend on the dose of treat-
ment and part of the body treated, and might include
tiredness, skin reactions, loss of appetite, decrease in
white blood cells, and inflammation of tissues and
organs in and around the body site irradiated.

Radiation Therapy

� Radiation Oncology

Radioactive Wastes

Definition

Radioactive wastes contain radioactive chemical
elements that have no practical purpose. They are nor-
mally classified as low-level, medium-level or high-
level wastes, according to the amount and types of
radioactivity in them. Low-level waste (LLW) includes
radioactively contaminated protective clothing, tools,
filters, rags, medical tubes, and many other items.
High-level waste (HLW) is “irradiated” or used nucle-
ar reactor fuel. Uranium mill tailings are the residues
remaining after the processing of natural ore to extract
uranium and thorium. The approvals required for dis-
posal of radioactive wastes are granted by regulato-
ry authorities and/or other government agencies in
individual countries. There are currently a number of
organizations around the world which operate licensed
disposal facilities for radioactive wastes. Waste char-
acterization (WC) is the determination of the physical,
chemical and radiological properties of the waste to
establish the need for further adjustment, treatment,
conditioning, or its suitability for further handling,
processing, storage or disposal. “Health physics” is

http://en.wikipedia.org/wiki/Radioactive_decay
http://en.wikipedia.org/wiki/Chemical_element
http://en.wikipedia.org/wiki/Chemical_element
http://www.nrc.gov/waste/low-level-waste.html
http://www.nrc.gov/waste/low-level-waste.html
http://www.nrc.gov/waste/low-level-waste.html
http://www.nrc.gov/waste/high-level-waste.html
http://www.nrc.gov/waste/high-level-waste.html
http://www.nrc.gov/waste/high-level-waste.html
http://www.nrc.gov/waste/mill-tailings.html
http://www.nrc.gov/waste/mill-tailings.html
http://www.nrc.gov/waste/mill-tailings.html
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the science of radiation protection – protecting peo-
ple from exposure to radiation, monitoring the effects
of any exposures, and recording any radiation dose
received by the person.

Radiology

Definition

Radiology is the field of medicine that is concerned
with the use of ionizing and non-ionizing radiation for
the diagnosis and treatment of disease. The historic
methods, which are still frequently used, are X-rays for
diagnosis of disease and X-rays and gamma rays for
the treatment of disease, both based on the use of ioniz-
ing radiation. Radiology furthermore comprises the use
of isotopes and non-ionizing radiation like ultrasound
waves and nuclear resonance imaging (MRI).

Radiotherapy

� Radiation Oncology

Radon

Definition

Radon (chemical symbol Rn, 222Rn) is a chemical-
ly nonreactive noble gas, and a radioactive chemical
element with an atomic number of 86 (in the period-
ic table) and an atomic weight of 222. It is one of
the products of spontaneous uranium decomposition
(238U), and directly issues from radium alpha decay
(the name radon is from radium, 226Ra). Uranium is
a natural trace constituent of some types of rocks and
soils in the Earth’s crust. Like radium, radon is also an
alpha particle emitter, and has a half-life of 3.85 days.
Humans are exposed to radon and its decay products,
called radon daughters, either professionally in under-
ground mines, or unprofessionally from the ground
under and around buildings, from ground water, or from
some building construction materials. From the ground,
radon gas diffuses through cracks or holes and beside
pipes, easily penetrating basements, ground floors, and
other spaces of buildings; with penetration facilitated
by low pressure. Good isolation and poor ventilation

of indoor spaces prevent radon gas from leaving those
interiors, and it can easily be inhaled. In such cases,
irradiation of surrounding tissues can occur, with pos-
sible harmful consequences like lung cancer. Smokers
are more susceptible than are non-smokers. Although
radon is carcinogenic to humans (group 1, according
to IARC—International Agency for Research on Can-
cer), a higher incidence of lung cancer has only been
observed in uranium miners.

Raincoat

� Condom

Raising Children

� Parenting

Random

Definition

Something that is random is unpredictable and gov-
erned by chance. The opposite of random is determined.
The chief importance of randomness in research is that
by using it to select or assign subjects, researchers
increase the probability that their conclusions will be
valid. Random numbers are used to select random sam-
ples or assign subjects randomly. Random assignment
increases internal validity. Random sampling increases
external validity.

Randomization

Synonyms

On chance distribution

Definition

Randomization is a technique of assigning patients to
treatment and control groups in � experimental studies
that is based only on chance distribution. It is used to
diminish confounding in clinical trials. Proper random-
ization of patients is an indifferent yet objective tech-
nique that tends to neutralize patient prognostic factors
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by spreading them evenly among treatment and control
groups. Randomized assignment is often based on com-
puter-generated tables of random numbers.
Randomization is the process of making something ran-
dom. In biostatistical theory of design of experiments,
it is a core principle that involves random allocation
of the experimental units across the treatment groups.
Thus, if the experiment compares a new drug against
a standard drug used as a control, the patients should
be allocated to new drug or control by a random pro-
cess. This ensures that the different treatment groups
are statistically equivalent, i. e. such that there should
be no foreseeable possibility of any systematic relation-
ship between the data and any measurable characteris-
tic of the procedure by which the data was sampled. In
generating the randomization sequences the questions
of balance, selection bias and accidental bias should
be considered. The randomization can be complete or
restricted, algorithmic or non-algorithmic.

Cross-References

� Experimental Studies

Randomized Clinical Trials

Synonyms

Clinical studies

Definition

In a Randomized Clinical Trial (RCT), a group of
patients is randomized into an experimental group and
a control group. These groups are followed up for
the variables or outcomes of interest. A RCT is, after
� meta-analysis, the highest form of evidence. Advan-
tages are the unbiased distribution of confounders and
the randomization, which facilitates statistical analysis.
Disadvantages are the time, expense, and ethical prob-
lems in indications with an established therapy standard
different from placebo.

Randomized Controlled Trials

Synonyms

Controlled studies

Definition

Study design comparing outcomes in intervention and
control group. Participants are randomized to either
intervention or control group in order to minimize
selection effects.

Randomized Experimental Trial

� Experimental Studies

Random Variation

Definition

Variability of a process caused by many irregular (and
individually unimportant) fluctuations or chnace factors
that (in practical terms) cannot be anticipated, detect-
ed, identified, or eliminated. As such, random varia-
tion represents the sum of many small variations, aris-
ing from real but small sauses that are inherent in —
and part of — a process, which cannot be tracked back
to a root cause. Random variation follows the laws of
propability — behaves statistically as a random propa-
bility function. Also, the tendency for the estimated
magnitude of a parameter (e. g. based upon the aver-
age of a sample of observations of a treatment effect)
to deviate randomly from the true magnitude of that
parameter.

Range of Activity

� Spectrum of Efficiency

Range of Efficiency

� Spectrum of Efficiency

Rapid Disaster-Response

Definition

Activities in rapid disaster-response are designed to
minimize loss of life, to organize the temporary removal
of people and property from a threatened location and
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facilitate timely and effective rescue, � relief and reha-
bilitation. Disaster-response is the sum of decisions
and actions taken during and after � disaster, includ-
ing immediate relief, rehabilitation and � reconstruc-
tion after the issuance of a state of emergency upon the
occurrence of a large-scale calamity in order to acti-
vate measures aimed at the reduction of the disaster’s
impact.

Rate

Definition

A measure of a part with respect to a whole. Epidemio-
logical rates can be broken into three general categories:
crude rates, specific rates, and adjusted rates. A rate
measures the probability of occurrence of some partic-
ular event. A rate is expressed as: x × k/y
x = Number of times an event has occurred during
a specific interval of time.
y = Number of persons exposed to the risk of the event
during the same interval.
k = 100; 1000; 10.000; 100.000; etc.

Rating

� Measurement
� Measurement: Accuracy and Precision, Reliability

and Validity

Ratio

Definition

A ratio shows the relative magnitude of one quantity to
another, obtained by dividing one quantity by the other.
This can be expressed by formula a/b, where a is the
numerator and b is the denominator. A ratio is dimen-
sionless if these two quantities have the same unit, oth-
erwise the ratio has dimension. In the mathematical
meaning of the word, ratio is equivalent to quotient a/b,
i. e. to division of numbers a (dividend) and b (divisor).
If this expression is left unevaluated, it is called a frac-
tion.
Examples of ratios include � odds-ratio and � risk
ratio. A specific type of ratio is � proportion, in which

the numerator is part of the denominator, and with
restricted values between 0.0 and 1.0. Proportion is
equivalent to a proper fraction. � Rate is a type of ratio,
in which the numerator is represented by the number of
events, and the denominator by the population at risk.

Rationing

Definition

Rationing is the controlled distribution of scarce goods
and services. In health care, the term rationing describes
the process by which choices are made when the
demand for health care exceeds the resources avail-
able. Rationing involves strategies to allocate scarce
health care resources under budget constraints such as
rationing by denial, selection or deterrence. The reason
for rationing in health care is the continuous upward
spiral of medical expenses in all health care systems
(� cost containment).

Rationing by Exclusion

� Utilitarianism

Reaction to Severe Stress

� Stress

Reactivation Tuberculosis

� Post Primary Tuberculosis

Reactive Depression;
Psychogenic Depression

� Depressive Episode

Readiness

� Motivation



1234 Reading and/or Spelling Disorder

Reading and/or Spelling Disorder

Synonyms

Specific developmental disorder of scholastic skills

Definition

The main feature is a specific and significant impair-
ment in the development of reading and/or spelling that
is not solely accounted for by mental age, visual acu-
ity problems, or inadequate schooling. Reading com-
prehension skill, reading word recognition, oral read-
ing skill, and performance of tasks requiring reading
may all be affected. Spelling difficulties are frequently
associated with specific reading disorder. During school
age, emotional and behavioral problems are often asso-
ciated with these disorders. The disorders often contin-
ue into adolescence.

Reasoned Action Theory

Definition

The theory of reasoned action was first proposed by
Ajzen and Fishbein (1980) to predict an individual’s
intention to engage in a behavior at a specific time
and place. The theory was intended to explain virtually
all behaviors over which people can exert self-control.
Factors that influence behavioral choices are mediated
through the variation of behavioral intent. In order to
maximize the predictive ability of an intention to per-
form a specific behavior, it is critical that measures of
the intent closely reflect the measures of the behavior,
corresponding in terms of action, target, context and
time. The predictive power of the model depends signif-
icantly on the identification of most or all of the salient
outcomes associated with a given behavior for any par-
ticular target population.
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Recall Bias

� Bias
� Confounding and Interaction

Recombination

Synonyms

Crossing-over

Definition

Recombination is the biological process of the ex-
change of genetic information between homologous
chromosomes, leading to genetic variability on the
chromosomes transmitted from parents to offspring.
Recombination or crossing-over results in the produc-
tion of chromosomes some of whose alleles at multiple
polymorphic sites differ from alleles at those same sites
on the chromosome of the parent organism. Recom-
bination occurs during prophase of the first round of
meiotic cell division (prophase I), and occurs between
duplicated homologous chromosomes. Recombination
is one of two sources of genetic variation in offspring,
the other being independent assortment. Independent
assortment denotes the principle of transmission that,
after recombination, either homologous chromosomes
has an approximately equal probability of being trans-
mitted or not transmitted (50–50%). Recombination
and independent assortment are the reasons for why
any two offspring of the same two parents share 50%
of their genetic code on average. However, there are
several constraints on the probability of transmitting
a particular variant at random. One constraint is that,
on any given chromosome, recombination is most like-
ly to occur near the ends of the chromosomal arms,
and least likely to occur near or at the centromere.
Another constraint is that the probability of recombina-
tion between any two � polymorphisms that are very
close to one another on a chromosome is relatively
low, and if as a result, these adjacent polymorphisms
are frequently co-transmitted, it is said that they are
‘linked’ or in ‘linkage disequilibrium’ meaning that the
probability of recombination between them is less than
50%.

Reconciliation

� Mediation
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Reconstruction

Definition

Reconstruction is action taken to re-establish a com-
munity after a period of rehabilitation subsequent to
a � disaster.

Reconstruction Aide

� Occupational Therapy in Palliative Care

Record

Definition

A record is a group of techniques necessary for the har-
monized presentation, organization and communication
of the specific knowledge stored within.

Recovery Strategies
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1 Research Center for Agricultural and Forest
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Synonyms

Back-to-normal

Definition

Strategies of re-establishing order, life support systems,
and human livelihoods in the area affected by a disaster.
The aim of the recovery phase is to restore such an area
to its previous (or better) state, if feasible.

Basic Characteristics

Recovery strategies should make it possible to re-estab-
lish order and continuity gradually after a natural or
technological disaster (� hazards, natural; � hazards,
technological), to build life support systems, and human

livelihoods. Recovery efforts mean much more than just
rebuilding houses – they are concerned with actions
that involve rebuilding destroyed property, but also re-
employment and the repair of other essential infrastruc-
ture.
After the 1755 Lisbon disaster, Marquis de Pombal led
the recovery action based on three principal tasks, for-
mulated as follows: to take care of survivors, to bury the
dead, and to rebuild the city. In general, none of these
tasks is easy in a post-disaster landscape.
� Disaster responses are focused on immediate needs –
providing emergency medical help, food and drinking
water, warmth, shelter, and further medical assistance
(cum psychological help) to survivors. Normal health
care systems would not be functioning, yet the needs
can be very serious. In the case of the 2004 tsunami, it
was necessary to rescue survivors and try to care for
millions of homeless, increasingly threatened by dis-
ease amidst the rotting corpses. It was also necessary
to treat specific syndromes such as � acute stress disor-
der, depression, and other anxiety disorders. After the
2004 tsunami, it was not easy to bury the dead. There
were not enough body bags to accommodate the many
bodies. There were not enough coffins and those avail-
able were too small for the bloated bodies of foreigners.
The recovery phase starts when the immediate threat to
human life has subsided, after the phase called � disas-
ter response. The recovery efforts are concerned with
issues and decisions that must be made after imme-
diate needs are addressed. In the disaster aftermath,
a decision has to be made whether the strategy of
retreat is feasible and acceptable. If endangered loca-
tions have been developed (people built in the flood-
plain), a remedy is that humans, and infrastructure,
move out of harm’s way. Citizens from the disaster-
struck area are more likely to accept mitigative mea-
sures that might otherwise be unpopular (e. g. perma-
nent relocation) when a recent disaster is in fresh mem-
ory. After the Great Midwest Flood of 1993, the US
Interagency Floodplain Management Review Commit-
tee (IFMRC 1994; Galloway 1999) recommended that
the administration fund acquisition of land and struc-
tures at risk from willing sellers in the floodplain. The
number of families relocated from the vulnerable flood-
plain locations in the USA was of the order of 20,000
(Galloway1999).
In some disaster sites, wrecked, roofless, derelict build-
ings and piles of unidentifiable wreckage are not leveled
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to the ground level – they keep the memory of disas-
ter alive. If destruction is beyond repair (or if repair is
not recommended, as above), then evacuees permanent-
ly move away from the area and the area is abandoned.
In history, cases of disappearing settlements after a dis-
aster are well known, e. g. after the eruption of the Vesu-
vius Volcano, which destroyed Stabies, Herculanum,
and Pompeii on 23 August 79.
When the decision of rebuilding settlements is made,
masses of refuse, composed of remains of human prop-
erty, have to be removed to landfills. The homeless fam-
ily problem has to be addressed, e. g. by establishing
a tent city (climate permitting), temporary container-
based accommodation, or trailer housing. Services,
such as electricity, gas, water, telephone; legal and med-
ical services; sanitation; transportation; postal services;
and day care have to be re-established. It is neces-
sary to help the population recover their livelihood, e. g.
via temporary employment (possibly related to disaster
recovery work, hence the important role of job counsel-
ing), to secure money flow and financial support.
In the reconstruction, it is recommended that the loca-
tion and construction material of the property be recon-
sidered. An important aspect of effective post-disaster
recovery efforts is taking advantage of a unique oppor-
tunity to build better. After a disaster, the building codes
are carefully examined and strengthened, new housing
is monitored and inspected far more stringently, and
developers are more accountable. This is unlike before
the disaster, when many areas may have experienced
rapid, unplanned growth. Disasters unveil that existing
structures may not have met building codes (e. g., use of
plastic straps attaching roofs to walls), with poor work-
manship, use of cheap materials, and temporary fixes.
In some long-term disasters, confinement may last for
several months (or years). In this situation, the recov-
ery takes place inside the home. The issue is to have
a supply of water and bulk foods and appropriate stor-
age and preparation equipment, and then to construct
a simple balanced diet, including vitamin pills, cereals,
beans, milk powder, and fat (oil) plus vegetables, fruits,
spices, and meats, both prepared and fresh-gardened,
when possible.
In the disaster aftermath, when the shelters close, the
tent cities fold, the media spotlights turn off, and high-
ranking decision makers leave the disaster area to go
back to their time-consuming routine duties, continu-
ation of assistance to disaster survivors is less spec-

tacular, but nevertheless badly needed. There may be
little available housing for the displaced populations.
Rents increase and landlords take advantage of a scarce
market. For a long time, a large number of inhabi-
tants may live in substandard, or even unsafe, hous-
ing. The economic recovery can last a long time, since
many jobs will have been lost and many small business-
es destroyed or relocated. Unemployment may remain
a critical concern for years. There is also a need for
long-term medical assistance, including mental health
and health monitoring.
The solidarity and altruism of individuals and groups
is crucial for recovery efforts. Ad-hoc aid organizations
are formed that do home repair for the uninsured and
provide legal or medical advice. Joint initiatives arise
to deal with the overwhelming task of moving toward
recovery and becoming better prepared for the possibil-
ity of another disaster.

Cross-References

� Disaster Response
� Hazards, Natural
� Hazards, Technological
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Recruitment and Retention Schemes

Definition

Recruitment and retention schemes are systematic ap-
proaches of organizations to fill vacancies and to
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keep personnel from leaving the organization. Such
approaches may also apply to professional training
schemes leading to graduation. Recruitment means to
identify potential candidates and to convince selected
persons to take up the job or training. Incentives offered
to (future) personnel may be financial/material or non-
material in nature. Examples include the improvement
of physical working conditions, salary increases, facili-
tation of return after ‘family breaks’, policies for pro-
motion, training opportunities, special conditions for
insurance schemes, or support for housing and trans-
port.

Recurrence Risk

Synonyms

Fix heritability recurrence risk

Definition

The term recurrence risk refers to the estimate of the
probability that a relative (especially a child) will be
affected by the same disorder as an affected individual.
It describes the probability that a disease present in one
family member will occur again in other family mem-
bers in the same or following generations is known as
recurrence risk. In general, for fixed heritability, the
recurrence risk is approximately a linear function of
prevalence when plotted on a logarithmic scale. In prac-
tice, it is necessary to offer some estimation of recur-
rence risk for counseling purposes even in the absence
of any defined mechanism of inheritance.

Recurrent Depressive Disorder

Definition

A recurrent depressive disorder is characterized by
repeated episodes of depression. The first � depressive
episode may occur at any age from childhood to old
age, the onset may be either acute or insidious, and the
duration varies from a few weeks to many months.

Recycling

Synonyms

Reusing

Definition

Recycling is a series of activities that include collecting
recyclable materials that would otherwise be consid-
ered waste, sorting and processing recyclables into raw
materials such as fibers, and manufacturing raw materi-
als into new products. It is the act of processing used or
abandoned materials for use in creating new products.
For many years direct recycling by producers of sur-
plus and defective materials constituted the main form
of recycling. However, indirect recycling, the recycling
of materials after their use by consumers, became the
focus of activity in the 1990s. For some time, most
waste has been deposited in � landfills or dumps. Land-
fills are filling up, however, and disposal of wastes in
them has led to environmental problems. A growing
alternative to such disposal is recycling. The individ-
ual consumer plays a large part in recycling. Products
that are recycled in large quantities include paper and
paperboard, ferrous metals, aluminum and other non-
ferrous metals, glass, plastics, and yard wastes. Recy-
cling is a key concept of modern � waste management.

Cross-References

� Communal and Industrial Waste

Red Bug

� Chiggers (Burrowing Fleas)

Red Cross

� International Red Cross and Red Crescent
Movement

Reduction of Health Expenditure

Synonyms

Cost containment

Definition

Reduction of health expenditure implies a wide variety
of strategies and measures to reduce overall health care
expenditure, the growth rate of expenditure or certain
costs of health care services. These measures include
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for example enhanced government regulation of the
prices of health care services through changes in the
payment method of providers, co-payments, managed
care programs, patient education, etc. The reason for the
trend of cost containment in health care is the upward
spiral of medical expenses in all health care systems due
to medical progress and an improvement of technology,
the expansion of coverage by public health systems and
aging populations in the industrial world with higher
levels of � chronic diseases and � disability.

Cross-References

� Resource Allocation

Refugee

Synonyms

Displaced person; Fugitive

Definition

A refugee is a person who has left or has been forced
to leave his country or native place in order to escape
persecution, war, terrorism, extreme poverty, famines or
natural disaster.

Refugees and
Internally Displaced People

JOACHIM GARDEMANN

Fachhochschule Münster, Münster, Germany
gardemann@fh-muenster.de

Definition

A refugee is any person fleeing to a place of safety
and being outside the country of his or her nationality
(UNHCR 1996). In contrast, internally displaced peo-
ple (IDP) are those who have fled to a place of safety
within the national borders of their country of origin.
Both refugees and IDP are at-risk populations in terms
of health. Recent international activities try to integrate
both subgroups using the unifying concept of forced
migration.

Basic Characteristics

Refugees and Relief Organizations

The United Nations High Commissioner for Refugees
(UNHCR) is the UN organization caring for refugees.
In the year 2005, the total population of concern to
UNHCR increased to 20.8 million persons worldwide
(UNHCR 2005). Of this endangered population, about
40 percent are regarded as being refugees, 32 percent as
being internally displaced persons (IDP) and 11 percent
as being stateless (� stateless person). These figures are
estimates and the true numbers might be even higher
(UNHCR 2006, 2). The International Organization for
Migration is reporting 30 to 40 million unauthorized
migrants for 2005, 6.6 million internally displaced per-
sons and 8.4 million refugees worldwide (IOM 2006).
In 2001, the World Health Organization released a fact
sheet concerning emergency and humanitarian action
(WHO 2001). Within the WHO, the Department of
Emergency and Humanitarian Action is co-ordinating
efforts of WHO with other humanitarian organizations
worldwide. Assessment of health risks, health co-ordi-
nation, surveillance and prevention in the light of the
human rights to health constitute the core elements
of WHO’s activities in emergency and humanitarian
action.

Legal Situation in Forced Migration

On 28 July 1951 the United Nations adopted the Con-
vention relating to the Status of Refugees that has
been the comprehensive international codification of
the rights of refugees down to the present day (UNHCR
1996). Article 1 (Definition of the term “refugee”) of
Chapter 1 (General Provisions) of the Convention con-
stitutes a refugee being any person fleeing to a place
of safety and being outside the country of his or her
nationality. Hence, the crossing of an international bor-
der has been the legal precondition for full protection by
the UN Refugee Convention, thus depriving the major
population of internally displaced people (IDP) of the
complete shelter of international law worldwide. There
are attempts at international level to integrate both sub-
groups under the unifying concept of forced migration
(University of Oxford 2006).

Health Hazards in Forced Migration

Refugees as well as internally displaced persons always
constitute a population at elevated risk of severe dam-
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age to health and life, morbidity and mortality being
seriously elevated especially in refugee camps. Their
forced migration might have been stirred up by natural,
man-made or complex � disasters (Gardemann 2002).
At the place of refuge major health hazards are consti-
tuted by structural or individual violence, by trauma and
psychosocial distress, by overcrowding of accommoda-
tion facilities or unfamiliar climatic conditions, by lack
of shelter, food, of safe drinking water, by unfamiliar
infective agents or by lack of basic medical prevention
and treatment. To alleviate these major health hazards,
the principles of Primary Health Care as stated in the
Alma Ata Declaration of the World Health Organiza-
tion in 1978 have to be followed.

Humanitarian and Technical Standards

As a consequence of the disastrous situation in camps
after the Rwanda Genocide in 1994, the major humani-
tarian agencies founded an open source of humanitarian
and technical standards for emergency situations (The
Sphere Project 2004). UNHCR is also providing stan-
dard references for all aspects of humanitarian assis-
tance (UNHCR 2000). The International Committee of
the Red Cross, in its function as a body of internation-
al law impartially officiating humanitarian assistance
within armed conflicts, has been making major contri-
butions to all aspects of public health in wartime (Per-
rin 2001). In addition to the UN Convention relating
to the Status of Refugees in all cases of international
or non-international armed conflicts, the international
humanitarian law is also applicable (Haug 1993). The
United Nations Office for the Coordination of Human-
itarian Affairs is operating “� reliefweb” as a glob-
al hub for time-critical humanitarian information on
complex emergencies and natural disasters (UN-OCHA
2006).

Disaster Relief and Public Health

Recent media focus on forced migration movements
after natural or man-made disasters worldwide has
shifted public awareness and concern somewhat away
from long-term international development cooperation
to humanitarian disaster response. An earmarking of
donations after circumstantial media coverage in par-
ticular is restricting the options of humanitarian agen-
cies in their � relief operations for refugees. Funds may
be re-routed away from structural development projects

into acute humanitarian relief operations. Moreover,
isolated actions of disaster response may counteract
long-term development projects by generating a price
rise in local markets, by poaching local health staff or
by privileged medical treatment in comparison with the
resident population of the host country (Razum, Garde-
mann and Will 2006). From the very first day of action,
any reasonable project of short-term disaster response
and relief for refugees has to blend well, and co-operate
extensively, with the local system of health and admin-
istration in the affected countries and societies. Exam-
ples of � rapid disaster-response with the option of full
and sustainable integration into local health structures
are demonstrated by the Emergency Response Units
of the International Federation of Red Cross and Red
Crescent Societies (IFRC 2006).

Cross-References

� Disaster
� Rapid Disaster-Response
� Reconstruction
� Relief
� ReliefWeb
� Stateless Person

References

Gardemann J (2002) Primary Health Care in Complex Human-
itarian Emergencies: Rwanda and Kosovo Experiences and
Their Implications for Public Health Training. Croat Med J
43(2):148–155

Haug H (1993) Humanity for all; the International Red Cross and
Red Crescent Movement. Haupt, Bern, Stuttgart, Wien

International Federation of Red Cross and Red Crescent Societies
(IFRC) (2006) An introduction to the Emergency Response
Units (ERUs). http://www.ifrc.org/what/disasters/eru/index.
asp. Accessed 20 Sep 2006

International Organization of Migration (2006) Global Esti-
mates and Trends. http://www.iom.int/jahia/page254.html.
Accessed Sep 20 2006

Perrin P (2001) War and Public Health, a Handbook. International
Committee of the Red Cross, Geneva

Razum O, Gardemann J, Will B (2006) Nothilfe versus Entwick-
lungszusammenarbeit. In: Razum O, Zeeb H, Laaser U (eds)
Globalisierung – Gerechtigkeit – Gesundheit. Einführung in
International Public Health. Huber, Bern, pp 327–332

The Sphere Project (2004) Humanitarian charter and minimum
standards in disaster response. Oxfam Publishing, Oxford

United Nations High Commissioner for Refugees (1996) Con-
vention and Protocol Relating to the Status of Refugees.

http://www.ifrc.org/what/disasters/eru/index.asp
http://www.ifrc.org/what/disasters/eru/index.asp
http://www.iom.int/jahia/page254.html


1240 Refuse Management

http://www.unhcr.org/cgi-bin/texis/vtx/protect/opendoc.pdf?
tbl=PROTECTION&id=3b66c2aa10. Accessed 20 Sep 2006

United Nations High Commissioner for Refugees (2000) Hand-
book for emergencies, 2nd edn. UNHCR, Geneva

United Nations High Commissioner for Refugees (2006) 2005
Global Refugee Trends; statistical overview of populations
of refugees, asylum-seekers, internally displaced persons,
stateless persons, and other persons of concern to UNHCR.
http://www.unhcr.org/statistics. Accessed 20 Sep 2006

United Nations Office for the Coordination of Humanitarian
Affairs (OCHA) (2006) Reliefweb. http://www.reliefweb.
int/. Accessed 20 Sep 2006

University of Oxford, The Refugee Studies Centre (2006) FMO,
forced migration online. http://www.rsc.ox.ac.uk/. Accessed
20 Sep 2006

World Health Organization (2001) Fact sheet No. 90: Emergency
and humanitarian action. http://www.who.int/mediacentre/
factsheets/fs090/en/. Accessed 20 Sep 2006

Refuse Management

� Waste Management

Registration of Infectious Diseases

� Outbreak Management and Surveillance of
Infectious Diseases

Registration of Occupational Injuries

Definition

Registration of occupational injuries is the process
of collecting and recording data on � occupational
injuries. Registration could be organized on the enter-
prise, local community, regional, state, or national lev-
el. National laws specify the procedures for registra-
tion of � occupational accidents as well as identifying
persons responsible for submitting the information on
occupational accidents. In most countries, the employ-
er is responsible for submitting data on occupational
accidents. Each country decides on the amount and the
structure of data in the occupational accident reporting
form. This huge variability among countries means that
only basic comparison is possible on an international
level.

Registry

Definition

A registry is a � database and associated applications
that collect a minimum dataset on a specified group of
patients (often those with a certain disease or who have
undergone a specific procedure), health professionals,
organizations, or clinical trials. Registries can be used
to explore and improve the quality of care or to support
research; for example, to monitor long-term outcomes
or rare complications of procedures.

Regression Analysis

Regression analysis is an inferential statistical method
that develops equations (regression models) from
empirical random samples to make predictions about
the values of a dependent variable (outcome, response)
based on the values of one or more independent
variables (covariates, explanatory variables, predictors)
with known probabilities of accuracy. If there is more
than one independent variable the method is referred to
as multiple regression. There are two major classes of
regression – parametric and non-parametric. Paramet-
ric regression requires choice of the regression equa-
tion with one or a greater number of unknown param-
eters. Linear regression, in which a linear relationship
between the dependent variable and independent vari-
ables is posited, is an example. The aim of paramet-
ric regression is to find the values of these parameters
which provide the best fit to the data. The number of
parameters is usually much smaller than the number of
data points. In contrast, the nonparametric regression
requires no such a choice of the regression equation. In
regression analysis, there are several methods for vari-
able-selection procedures aimed at selecting a reduced
set of the independent variables: step-wise regression,
forward selection and backward selection.

Regulated Competition

Synonyms

Managed competition
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Definition

Regulated competition models are supposed to increase
the efficiency of health care markets by increasing
competitive pressure for health insurers and health
care providers. A comprehensive set of regulatory
instruments is supposed to counteract unwanted conse-
quences of competition in health care markets.

Cross-References

� Competition for Health Care

Regulating Oneself

� Self Regulation

Regulation

� Cross-Sector Efforts
� Regulatory Mechanisms

Regulation of Pharmaceuticals
(Drug Regulation)

Definition

Effective drug regulation has many aims. It promotes
and protects public health by ensuring that medicines
are of the required quality, safety and efficacy; and it
ensures that health professionals and patients have the
necessary information to enable them to use medicines
rationally. It also ensures that medicines are appropri-
ately manufactured, stored, distributed, and dispensed;
that illegal manufacturing and trade are detected and
adequately sanctioned; that promotion and advertising
is fair, balanced, and aimed at rational drug use, and
that access to medicines is not hindered by unjustified
regulatory work.
National governments are responsible for establishing
strong national drug regulatory authorities (DRAs) with
a clear mission, solid legal basis, realistic objectives,
appropriate organizational structure, adequate number
of qualified staff, sustainable financing, capacity to
exert effective market control, and access to technical
literature, equipment, and information.

Regulatory Law

� Administrative Law and Public Health

Regulatory Mechanisms
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Synonyms

Regulation

Definition

Market failures would be imminent in most unregulat-
ed health care markets. Thus, regulatory mechanisms
influence the way health care systems are financed and
the way demand and supply in health care systems
are determined. On the supply side, regulatory mech-
anisms strive to solve agency problems in the relation-
ship between patients and health care professionals by
introducing payment systems. However, little progress
has made in designing payment schemes that encourage
physicians to act as perfect agents for their patients as
well as for third-party payers.

Basic Characteristics

Designers of health care systems around the world
use a variety of regulatory mechanisms in order to
overcome market failures that would be imminent in
unregulated health care markets. Competitive health
insurance systems need to overcome � adverse selec-
tion. Comprehensive coverage leads to � moral haz-
ard and a relationship between patient and physician
that has severe agency problems (� agency theory),
which may lead to � supplier-induced demand. The
basic domains of regulatory action by designers of
health care systems are health care financing, regula-
tion of demand, and regulation of supply. For regula-
tion of health care financing and regulation of demand,
see � health financing, � health insurance markets,
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� consumer choice, and � competition, health care.
This essay is therefore only concerned with the regula-
tion of supply. More specifically, we explore regulatory
mechanisms that are intended to reduce agency prob-
lems in the relationship between health care profession-
als and patients.
Patients rely on health care professionals to reduce
information asymmetries and to support them so that
they can make informed choices. This assumes that
health care professionals act as perfect agents for their
patients and refrain from pursuing self-interests that
might be divergent from the interest of the patient.
However, in practice physicians are quadruple agents.
They pursue the interest of the patient, their own self-
interest, the interest of the � third-party payer, and the
interest of society as a whole (Rice 2006). The key
for aligning the interests of patients, physicians, third-
party payers, and society as a whole is the development
of physician payment systems. Before the introduction
of third-party payers, health care professionals faced
no external obstructions in treating their patients. They
negotiated the price for their services individually with
the patient and had a rather strong bargaining position
in the physician-patient relationship. However, third-
party payers intervene in this relationship and change
the balance of power – most physician payments nowa-
days are determined by payment schemes, which are
administered by a third-party payer in most cases. Tra-
ditionally, payment systems for physicians have been
based on � fee-for-service, � capitation, � salary, or
some combination of these.

Fee-for-Service

Fee-for-service payment systems are intended to allow
physicians to react in a flexible manner to patients’
needs and also grant the physicians a high degree of
autonomy. Financial rewards are directly connected
with work performed; therefore, they are popular with
the medical profession. Under fee-for-service payment
systems, physicians tend to delegate fewer tasks to other
health care professionals than under capitation or salary
payment systems (Greß et al. 2006). This is not sur-
prising since fee-for-service payment systems contain
incentives to maximize income by maximizing self-
produced services, which also entails longer working
hours. Third-party payers try to counteract the trend for
the expansion of services under fee-for-service systems

by setting budgets for the volume of services. They
also try to steer provider behavior by changing relative
prices for services, e. g. by reducing relative prices for
technical procedures and by raising relative prices for
time-consuming individual counseling. While fee-for-
service payment systems increase the activity of physi-
cians, they also allow for a high degree of flexibility
(Engström et al. 2001).
In fee-for-service systems, patients tend to consume
more health care services than in capitation- or
salary payment systems. However, without evidence on
patient health status and clinical outcomes it is unclear
if the increased consumption of services itself is haz-
ardous or beneficial for patients (Gosden et al. 2001).

Capitation

Capitation is intended to reduce incentives for supplier-
induced demand and to increase incentives for continu-
ity of care. While there may be “under-delegation” in
fee-for-service systems, there may be “over-delegation”
in salary and capitation systems. In capitation, there
are incentives to encourage physicians to withhold care,
which may result in under-treatment of patients. Physi-
cians can reduce their workload without reducing their
income by referring their patients to other providers
and can increase income by increasing the number of
patients on their lists (Lynch 1998). For physicians
in capitation systems, it may be profitable to dump
patients (� dumping) in order to attract favorable risks
(health care costs of the individual are lower than capi-
tation payments for the individual), and to actively dis-
courage non-favorable risks (health care costs of the
individual are higher than capitation payments for the
individual). However, this kind of behavior is severe-
ly restricted by ethical restraints. While risk-adjusted
capitation payments are technically and administra-
tively complex, they greatly reduce incentives for risk
selection in situations where ethical restraints against
risk selection may be less effective (Hutchinson et al.
2000).

Salary

A salaried payment system is intended to combine
basic income security for physicians with high acces-
sibility for patients. However, in salaried systems,
patients sometimes complain about discourteous physi-
cians. This behavior probably reflects low motiva-
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tion of providers who have limited opportunities to
increase income. Moreover, private practice may be
more rewarding, not only financially but also profes-
sionally. However, a study from the UK shows that job
satisfaction does not necessarily have to be lower in
salaried systems than in capitation/fee-for-service sys-
tems (Gosden et al. 2002).

Mixed Payment Systems/Pay-for-Performance

“There are many mechanisms for paying physicians;
some are good and some are bad. The three worst are
fee-for-service, capitation, and salary. Fee-for-service
rewards the provision of inappropriate services, the
fraudulent upcoding of visits and procedures, and the
churning of “ping-pong” referrals among specialists.
Capitation rewards the denial of appropriate services,
the dumping of the chronically ill, and a narrow scope
of practice that refers out every time-consuming patient.
Salary undermines productivity, condones on-the-job
leisure, and fosters a bureaucratic mentality in which
every procedure is someone else’s problem (Robinson
2001: 149).”
This statement reflects the fact that little progress has
so far been made in designing payment schemes which
encourage physicians to act as perfect agents for their
patients as well as for third-party payers (Rice 2006).
However, a number of new payment schemes in the
US may provide promising solutions. � Pay-for-perfor-
mance schemes associate part of the physician’s pay-
ment to performance indicators such as clinical out-
comes and patient satisfaction (Rosenthal et al. 2004;
Rosenthal et al. 2005).

Cross-References

� Adverse Selection
� Agency Theory
� Capitation
� Competition, Health Care
� Consumer Choice
� Dumping
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� Health Financing
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� Pay-for-Performance
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Rehabilitation

Definition

The health strategy that, based on the WHO’s integra-
tive model of human functioning and disability, aims
to enable people with health conditions experiencing
or likely to experience disability to achieve and main-
tain optimal functioning in interaction with the environ-
ment.

Cross-References

� Prevention, Tertiary
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Definition

The World Health Organization defines rehabilitation
as an active process by which those disabled by injury
or disease achieve full recovery, or, if full recovery is
not possible, realize their optimal physical, mental, and
social potential and are integrated into their most appro-
priate environment. This refers to people with chron-
ic illnesses, after trauma, and with congenital disabili-
ties.

Basic Characteristics

Background

There are around 600 million people with disabilities
worldwide. The disabilities may be physical, sensory,
and/or mental conditions and limit the way the dis-
abled persons carry out their daily activities. Many dis-
abled people live in developing nations and do not have
access to rehabilitation services of any kind. Interna-
tionally, there have been efforts to improve the quality
of life for disabled people and their families in recent
year, which are reflected in a stronger emphasis on
social elements instead of predominantly the medical
perspective. � community based rehabilitation services
emerged, especially in developing countries with only
limited rehabilitation infrastructures. As rehabilitation
aims to restore full independence by eliminating or at
least reducing a handicap and by improving ability to
participate in social life, it covers medical, psychologi-
cal, occupational, and social aspects.

Approaches of Rehabilitation Delivery

Rehabilitation delivery aims at helping a disabled per-
son to regain or acquire knowledge and skills, thus gen-
erating maximized � functional ability and minimiz-
ing disability and handicap. This will allow for activ-
ity and participation by improved physical, psycholog-
ical, and social function. There are three approaches

towards rehabilitation. The first approach aims at reduc-
ing or eliminating disability by providing appropriate
treatment and using medication control, for example.
The second approach has the objective of acquiring
new skills and strategies that will reduce the impact
of disability such as enabling a disabled person to use
a wheelchair for longer distances. The third approach
helps to alter the physical and social environment to
facilitate living with a given disability. An example
could be the alteration of the work environment. In
many cases, two or all of the approaches are pursued.

Types of Rehabilitation

Rehabilitation delivery covers a wide field of different
services offered. The major categories of rehabilitation
services are medical rehabilitation services, vocation-
al rehabilitation services, and residential/community
rehabilitation services. Medical rehabilitation is still
a key element of rehabilitation delivery. It aims at min-
imizing physical, intellectual, and social consequences
of disease, illness, injury, aging, and congenital factors.
Amongst the most common health conditions target-
ed by medical rehabilitation are stroke, � spinal cord
injury, � traumatic brain injury, � arthritis, amputation,
spinal pain, respiratory dysfunction, cardiac/pulmonary
dysfunction, � multiple sclerosis, � Parkinson’s dis-
ease, � motor neuron diseases, and � cancer. The
objectives of medical rehabilitation are to maximize
� functional ability, restore or enhance vocational abil-
ity, improve � quality of life, and avoid or reduce
the need for � long-term care. Vocational rehabilita-
tion aims to enable temporarily or permanently dis-
abled persons to enter, return, or remain in employ-
ment. Vocational rehabilitation offers a wide range
of employment and pre-employment services to dis-
abled persons. These services include, for example,
� sheltered work and supported employment. Voca-
tional rehabilitation programs offer, amongst other ser-
vices, career exploration, skill and potential assessment,
advice and counseling on job selection, training in pre-
vocational skills, training for particular jobs, and assis-
tance in finding a job. Residential/community rehabili-
tation services offer informal services for disabled per-
sons in residential settings like group homes, support-
ed living, or assisted living settings. The objective is
to enable persons with physical, cognitive, mental, or
sensory disabilities to live and function as independent-
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ly as possible at home, at work, and in the communi-
ty.

Delivery Settings

Rehabilitation services are offered in a wide range of
rehabilitation facilities and multidisciplinary and inter-
disciplinary � rehabilitation teams are usually involved
in providing the different services. With regard to med-
ical rehabilitation, the first phase of rehabilitative care
is usually provided to patients at acute care hospi-
tals, general medical or surgical wards, trauma cen-
ters, or intensive care units. This sub-acute rehabilita-
tive care – also called � short-term rehabilitation – is
either delivered in the rehabilitation unit of the hospi-
tal, in a dedicated rehabilitation hospital, or by outpa-
tient rehabilitation services. The rehabilitation hospitals
provide close medical supervision and have physicians,
nurses, and therapists available. The therapies offered
include � physical therapy, � occupational therapy, and
� speech therapy. At the end of the stay in the rehabili-
tation hospital, the patient is either moved home with –
if required – outpatient rehabilitation services or trans-
ferred to another, longer-term, facility, which could be
a skilled nursing facility or a long-term care hospi-
tal. Skilled nursing facilities and long-term care hos-
pitals offer services for people with more severe dis-
abilities who need to stay longer term but sometimes
have less intense rehabilitation needs (especially rele-
vant for skilled nursing facilities). Those facilities usu-
ally offer the whole range of rehabilitative therapies.
Patients that are sent home can continue their rehabili-
tation in outpatient rehabilitation settings. The facilities
focus on providing diagnostic, therapeutic, and restora-
tive services for persons who periodically require reha-
bilitation services. They might offer the whole range
of those services or specialize on specific areas e. g.
physical therapy or speech therapy. The patients come
either from home or from residential settings. There are
also residential/community rehabilitation services that
are offered for disabled persons in residential settings
like group homes, supported living, or assisted living
settings.

Benefits of Rehabilitation Delivery

There are several proven benefits of rehabilitation deliv-
ery on an individual level. Rehabilitation improves and
optimizes both the physical and social functioning of

the affected individual. It furthermore reduces the risk
of unnecessary complications. Rehabilitation improves
the chances and accelerates the speed of living inde-
pendently at home and returning or starting to work.
Rehabilitation also enforces the concentration of ther-
apy and thus decreases the length of hospital stay and
results in improved outcomes. On a micro- and macroe-
conomic level, rehabilitation can lead to cost reduc-
tions by reduced length of hospital stay, fewer compli-
cations, fewer unnecessary hospital admissions and re-
admissions, less sickness absence, lower early retire-
ment, increased productivity, continued tax payment,
and reduced payment of state benefits.

Conclusion

Rehabilitation efforts have grown significantly over the
last 25 years and several delivery models have emerged
and developed. Formal training programs have been
established worldwide for the education of specialists
in the different fields and areas of rehabilitation. Reha-
bilitation is commonly accepted as an important field
in health care and public health. Rehabilitation is now
shifting from its traditionally reactive focus towards
a more proactive one yet there are still too few stud-
ies of rehabilitation that specifically address the future
challenges and implications. The scientific, technologi-
cal, and communications revolutions underway have to
be utilized worldwide to better serve the needs of peo-
ple that require rehabilitation services in the most inte-
grated way possible.

Cross-References
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Definition

The rehabilitation team consists of professionals from
different disciplines that are involved in the rehabil-
itation process. The multidisciplinary and interdisci-
plinary team agrees on explicit objectives that have an
impact on team setup and function. It is a key success
factor that the skills and roles are clearly defined and
understood by each team member. The rehabilitation
team works with the disabled person and their family
and defines an appropriate, realistic, and timely treat-
ment plan embedded in an integrated rehabilitation pro-
gram.

Basic Characteristics

Team Structures

Successful rehabilitation teams have to be more than
a mere collection of different health professionals from
multiple disciplines. What actually differentiates an
interdisciplinary team from only a multidisciplinary
team is that the interdisciplinary team pursues a client
centric approach. This means that the goals are set in
cooperation with the disabled person and their fami-
ly and for each single discipline. Such an integrative
approach requires the team to define common actions
and work cross-boundaries, with each individual bring-
ing in their specific experiences, skills, and expertise.
The rehabilitation teams are often led by a physician,

which is primarily driven by historical or political rea-
sons, but still makes sense as the physician often has
the broadest view of the patient as a whole as well
as of the contribution of the different team members.
The core members of a rehabilitation team are usual-
ly the rehabilitation physician, a rehabilitation nurse,
a clinical � neuropsychologist, an occupational ther-
apist, a physiotherapist, and a speech and language
therapist. Depending on the specific case, there might
be other specialists involved like, for example, social
workers, � dieticians, or � podiatrists. In some cas-
es, a key worker or case manager is assigned to act
as liaison between the rehabilitation team, the disabled
person, and the family, by providing information about
the rehabilitation process and feeding back the thoughts
and aspirations of the disabled person and their fam-
ily to the team. The rehabilitation teams are usually
established in all rehabilitation settings, which can be
hospital-based and other inpatient settings as well as
outpatient rehabilitation services.

Key Benefits of Rehabilitation Teamwork

There are several benefits that arise from establish-
ing interdisciplinary and multidisciplinary rehabilita-
tion teams. A rehabilitation team allows for improved
communication and knowledge sharing between the
representatives from the different disciplines. Tackling
a case as a team enables a consistent, client centric,
and goal-oriented approach and improves continuity of
care. The stimulating environment has positive effects
within the team by enhancing the contribution of each
member, improving their motivation and passion, and
allowing for a more effective working style. If the team
is set up correctly, with clear rehabilitation objectives
for the patient, the output of the team is usually high-
er than the sum of the individual professional inputs as
experiences and workload are shared.

Outcome Measures

Outcome measurement has gained increasing impor-
tance in recent years in the health care industry. There is
a wide range of different outcome measures in rehabili-
tation. The outcome measures have to be defined accu-
rately to ensure that they do not only reflect the goal
that has been set for the rehabilitation effort but also the
process by which the goal is achieved. Outcome mea-
sures are a tool to evaluate the service but it is always
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crucial to examine the underlying process as well, and
get a detailed understanding of the whole context of the
situation. When it comes to evaluating the work of reha-
bilitation teams, at least the following three standards
concerning multi-professional working should be ful-
filled. 1) The rehabilitation team should work according
to written criteria for seeing and treating their patients.
2) The teams should define appropriate outcome mea-
sures, document at least one at admission of the patient,
and review its fulfillment at discharge. 3) There should
be a detailed rehabilitation plan for each patient with
clearly defined goals that have been aligned with the
patient and the family.

Conclusion

Rehabilitation will face constant changes in upcoming
decades. There will be changes in the structure and
function of the rehabilitation systems worldwide. To
deliver rehabilitation services in the most efficient and
effective way, there will be further efforts to enhance
networking and integration both within the rehabilita-
tion industry but also with other stakeholders involved
in or close to the process. Furthermore, continuous
learning and education is required to meet the chang-
ing needs of patients and society. The establishment
and enhancement of rehabilitation teams, especially for
more specialized rehabilitation services, will contribute
to facing the future challenges by providing a coordi-
nated source of information, advice, and treatment, thus
facilitating minimization and prevention of disability
and handicap.
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Rehydration

Synonyms

Replacement of fluids; Substitution of fluids; Fluid ther-
apy

Cross-References

� Therapy of Infectious Diseases

Rehydration Solution

Synonyms

Replacement of fluids; Substitution of fluids; Fluid ther-
apy

Definition

In oral rehydration the loss of fluids and electrolytes
is replaced without intravenous infusions. The amount
of an oral rehydration solution (ORS) depends on the
assumed loss of fluids (or weight) and the requirements
of the organism. To compensate the loss properly, the
solution has to provide an optimal composition of salts
(electrolytes) and sugar (glucose). This is achieved by
an uptake of 60 mmol sodium, 20 mmol potassium and
90 mmol glucose (16.2 g) per liter and an osmolali-
ty of 240 mosmol/l. Osmolality means the amount of
dissolved particles per liter of the solution. A number
of products, which follow these recommendations, are
available. A simple and easily self-made oral rehydra-
tion solution should contain eight teaspoons of sugar
(40 g) and one teaspoon of salt (5 g) in one liter of
boiled water. Cola or fruit juices are not suitable for
rehydration because their content of sugar is too high
and that of electrolytes too low. Furthermore, the osmo-
lality of these beverages is too high.

Cross-References

� Therapy of Infectious Diseases

Reimbursement

Definition

Reimbursement in health care refers to the reimburse-
ment of all types of health care services provided. Med-
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ical services and drugs in the ambulatory sector or in
hospitals are reimbursed by the health insurance of
a patient. The reimbursement may be 100% or lower
according to the service received and the health insur-
ance contract. If a patient is not fully reimbursed for
a treatment or drug he has to make a direct payment or
co-payment in order to fill the gap between the price of
a service and the reimbursement.

Reinfection in Sexually
Transmitted Diseases

� Ping Pong Infection

Reinfection in Social Diseases;
Reinfection in Veneral Diseases

� Ping Pong Infection

Relationship

Definition

A relationship is a connection between two or more
variables usually assessed by a measure of association.
Informally a term that describes a case where one vari-
able is depending on the other, or a case where values
of one variable vary together with values of the other
variable(s). The relationships may be causal, meaning
that the changes in one variable depend on the changes
in another; or they may be correlational, meaning that
the variables tend to change at the same time, but there
is not necessarily a causal relationship between the two
variables. A relationship between two variables that can
be described by a straight line when variable values are
plotted on a graph is a linear relationship.

Cross-References

� Association

Relative Odds

Synonyms

Odds ratio (OR); Cross-product ratio

Definition

The odds ratio is a measure of association, in which
a value of “1.0” means that there is no relationship
between variables. The value of an odds ratio can be
less than or greater than 1.0. The magnitude of any rela-
tionship is measured by the difference (in either direc-
tion) from 1.0. An odds ratio less than 1.0 indicates an
inverse or negative association. An odds ratio greater
than 1.0 indicates a positive correlation.

Cross-References

� Odds Ratio (OR)

Relative Outcome Risk

Synonyms

Cumulative incidence ratio; Relative risk

Definition

The risk ratio (RR) of an event is the risk of the out-
come in the treatment group (or exposed group) divided
by the risk in the control group (or unexposed group).
RR is an example of exposure effects used in connec-
tion with dichotomous outcomes. When the exposure
factor under study is a risk factor RR > 1. RR = 1
when there is no association between exposure and dis-
ease. RR < 1 corresponds to a protective exposure. In
relative risk regression models, where regression coeffi-
cients for main effects exposure variables have an inter-
pretation of log relative risk, a significant interaction
between exposure and a second variable means that the
second variable is an effect modifier. Logistic regres-
sion and multiplicative Cox regression are all examples
of multiplicative models for which the relative risk is
the implicit measure of effect. Relative risk is the same
as the cumulative incidence ratio which represent the
ratio of the risk of disease in an exposed cohort over
a defined time interval to the risk of disease in an unex-
posed cohort over this same time interval.

Cross-References

� Risk Ratio
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Relative Ratio (RR)

� Relative Risk

Relative Risk

Synonyms

Cumulative incidence ratio; Relative ratio (RR)

Definition

The relative risk quantifies how many times more or
less likely the disease is in “exposed” people com-
pared to “unexposed” people. Traditionally, exposure
has been considered in terms of environmental agents,
but in genetic studies exposure can refer to the under-
lying genotype or allele. A null value of 1.0 indicates
that the disease is equally likely in exposed and unex-
posed people; a value greater than 1.0 indicates that the
disease is more likely in exposed people; and a value
less than 1.0 suggests that the disease is more likely in
unexposed people. Usually, a relative risk is given in
percent.

Cross-References

� Risk Ratio (RR)

Reliability

Definition

Reliability indicates the degree to which the measure-
ment instrument is consistent, free from random error,
and the measurements of the characteristics of indi-
viduals under different conditions yield similar results.
There are three ways to analyze reliability: internal con-
sistency reliability, test-retest reliability and inter-rater
reliability. Internal consistency reliability is the degree
of congruence of items on the questionnaire or scale.
Congruence between them suggests that all items mea-
sure the same thing as the instrument as a whole. Inter-
rater reliability measures the agreement of two or more
raters that use the same information on the same ana-
lyzing unit. Test-retest reliability is an estimation of the
scale of stability over time that is measure of result con-
gruency obtained by repeated measurement on the same

objects, under the condition that there was no change in
the condition of those objects.

Relief

Definition

Relief is assistance or intervention from outside during
or after � disaster to meet the life preservation and basic
subsistence needs.

Relief Organization

� Humanitarian Agency

ReliefWeb

Definition

ReliefWeb is an independent, internet-based source of
information on humanitarian emergencies and � disas-
ters. It is administered by the UN Office for the Coor-
dination of Humanitarian Affairs (OCHA). ReliefWeb
has been started in 1996 and has been designed to assist
the international humanitarian community in evidence-
based delivery of emergency assistance. ReliefWeb
maintains three offices in three different time zones
(New York, Geneva, and Kobe) to update the web site
around the clock, posting some 150 maps and docu-
ments daily from over 2,000 sources from the UN sys-
tem, governments, NGOs, the scientific community and
the media.

Religion

Synonyms

Faith; Devotion; Spirituality

Definition

Religion is commonly defined as belief concerning the
supernatural, sacred, or divine, and the moral codes,
practices and institutions associated with such belief.
It may also be understood as the sum total of answers
given to explain humankind’s relationship with the uni-
verse.
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The relation of human beings to God or the gods or to
whatever they consider sacred or, in some cases, merely
supernatural.
A belief in God with the knowledge and observation
of religious Cults in their abundance, sacred songs, and
artistic representation of pictures of churches or tem-
ples.

Religion and Health
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Definition

There are many different definitions of � religion. One
of the most commonly used defines religion as a set of
beliefs, values, and practices based on the teaching of
a � spiritual leader. Religion is a system of thought,
feeling, and action shared by a group. Also, religion is
an acknowledgment of the extraordinary, the mysteri-
ous, the supernatural. The religious consciousness gen-
erally recognizes a sacred order and elaborate a tech-
nique to deal with the inexplicable or unpredictable ele-
ments of human experience.
Most languages have no word for religion but this does
not mean their speakers are not religious.

Basic Characteristics

Types of Religious Systems

Religion is an essential part of the human experience.
Main concerns of every religion are health, wealth,
and the pursuit of happiness. Through religion peo-
ple express their desire for a better life. How “better”,
“healthy”, “wealthy” or “happy” are understood varies
from one community to another as well as from one
individual to the next. The ways in which it is appropri-
ate to express one’s desire for the above attributes also
vary. Sometimes wealth or the good life are not defined
by human desire but by divine dictate. People adjust
their views, beliefs, and actions to what is acceptable to
their source of authority.
Indigenous religions are the majority of the world’s reli-
gions. They are as diverse as are languages, cultures,

traditions, and the ways of life of people living in a vari-
ety of settings all over the world. Indigenous religions
are co-operative activities in which individuals often
have considerable freedom. There is considerable diver-
sity of indigenous religions. Each indigenous religion
is unique to a specific ethnic group or part of a group.
However, several groups may share elements of belief
and ritual because of common ancestry or mutual influ-
ence. Believing and acting in a religious mode is incor-
porated in every day life and is part of the social, cul-
tural as well as economic and political actions and rela-
tionships of the group.
Due to growth and spread of transcultural or glob-
al religions (Buddhism, Christianity and Islam) some
indigenous religions have been rejected, abandoned or
destroyed. Others have accepted the arriving religion on
their own terms slotting it into an indigenous under-
standing. Many have adapted to the presence of more
powerful dominant religions, but many people have
returned to their ‘traditional’ religion or are engaged in
both indigenous and newer religion.
Many beliefs and practices of indigenous religions are
not systematized. The distinction between the natural
and the supernatural or divine usually is not relevant to
the traditional religions. In many indigenous religions
spirits may have much greater power than humans.
Their powers are perceived not as altering the way the
world commonly works but as explaining occurrences
in nature or in the social world.

Religion and Health

Understanding and explanation of causes and conse-
quences of illness and health very often are different
from the evidence based medical viewpoint. In some
indigenous religions it is believed that illness is a result
of spirit possession. Spirit possession is found in vir-
tually all religions of humankind from earliest times
until now. Its forms and belief content, show an amaz-
ing diversity, for example shamanism (Arctic, Siberian
and other) and zar and bori cults in Africa.
Approaches to healing are different as well. Very often
in indigenous religions we encounter men and women
who are believed to have extraordinary powers. Under-
standing regarding the way these powers have been
acquired and exercised varies from group to group.
In general, however, some people are thought to have
inherited the capacity to harm others and to have a dis-
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position to do so. Typically they are accused of inflict-
ing illnesses on specific individuals. On the other hand,
very often it is believed that some men and/or women
have powers of healing which is an important issue in
terms of acceptance of medical care and provision of
health service.
Religious practices may be beneficial for human health
as proved in some investigations. For example, many
indigenous religions forbid the use of certain food types
during specific times of the year.
Is religion related to better health? Research in this area
is obscure but not entirely absent. Australian studies for
example have found greater marital stability, less alco-
hol and illicit drug use, lower rates of and more negative
attitudes toward suicide, less anxiety and depression,
and greater altruism among the religious. Religiosity
has also been associated with less cigarette smoking,
more conservative sexual practices (reducing risk of
sexually transmitted diseases), lower cortisol and cate-
cholamine levels (for meditators), lower blood pressure,
lower cholesterol, and even lower risk for colon cancer.
Health practitioners should consider a patient’s religion
or spirituality in clinical practice.
Religious practices have to be considered in terms of
either health benefits or a possible disturbing factor in
utilization of health care, depending on the features of
specific indigenous group.
Health professionals working in indigenous commu-
nities have to be aware of the religious practices and
beliefs of indigenous groups. What is more they should
be trained to react accordingly if they estimate reli-
gious issues might interfere with the treatment. Further
research of the relationship between spirituality and
health of indigenous groups is needed for better under-
standing of causes as well as more successful imple-
mentation of treatment.
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Religious

� Spiritual

Religious Wars

Definition

A religious war is a war fought due to religious reasons.
For the purpose of such definitions, this includes wars
between Protestants and Catholics because of different
religious denomination during the sixteenth and seven-
teenth centuries.

Remedy

� Drug Law

Removable Partial Denture

� Partial Removable Dental Prosthesis

Removable Prosthesis

� Complete Removable Dental Prosthesis
� Partial Removable Dental Prosthesis

Removal

� Disposing
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Removal of Viable Microorganisms

� Sterilization

Repeated Measurements

Definition

Research situation in which the groups of cases are
measured more than once, i. e. before and after an inter-
vention. The feature of experimental design in which
several observations of the same variable belong to the
same test subject.

Repeated Measures Design

� Paired Groups Design

Replacement of Fluids

� Rehydration
� Rehydration Solution

Replication

Synonyms

Repeating

Definition

Replication is performing the same treatment combi-
nation more than once to increase confidence in those
findings; repetition of the same research procedures
(usually by a second researcher) for the purpose of
determining if earlier results can be duplicated; the
collection of two or more observations under a set of
identical experimental conditions. Repeating the cre-
ation of a phenomenon, so that the variability associated
with the phenomenon can be estimated. If affordable,
replication should be part of every design. Replication
allows us to compute a model-independent estimate of
the process standard deviation. Such an estimate may

then be used as a criterion in an objective goodness of fit
test to assess whether a given model is adequate. Such
an objective test can be employed only if the design has
built-in replication. Some replication is essential; repli-
cation at every point is ideal.

Replication (DNA)

Definition

Replication is the process by which DNA is copied, pro-
ducing two new double-stranded DNA sequences from
one original. Each new double-stranded sequence is
made of one strand which initially served as a template,
and one strand which was constructed on that template;
hence, it is therefore said that DNA replication is ‘semi-
conservative’ (Fig. 1). Several complicated steps tran-
spire in order for DNA to replicate. The first step is
the separation of the DNA double-strand. In this first
step, several enzymes perform key functions: topoiso-
merase ‘nicks’ one strand at a specific site, the origin
of replication, breaking a bond between two adjacent
nucleotides to lower torsional stress and permit uncoil-
ing; helicase unwinds and separates the two strands,
dissociating the base pairs; and single-strand binding
proteins attach to the separate strands, holding them
open. With this newly opened ‘replication bubble’, the
enzyme primase reads the exposed single strand and
attaches short segments of ribonucleotides (‘primers’
of RNA) at various specific sequences in order to create
sites from which to begin replicating the DNA. It is then
that the enzyme DNA polymerase begins the process of
attaching their 5′ ends to the 3′ ends of the RNA primers
by removing phosphate (–PO4) groups from deoxynu-
cleotide triphosphates (dNTPs) to extend a new dupli-
cate strand along the template. At a replication origin,
replication will proceed bidirectionally on each strand,
towards both the 5′ and 3′ ends. DNA polymerization,
however, always goes from the 5′ to 3′ direction. On
one of the two strands, a single primer will be used to
start the addition of nucleotides from 5′ to 3′; on this
strand, replication proceeds continuously as the DNA
double-strand is unwound and separated into individu-
al strands. The strand which is continuously duplicated
is called the leading strand. However, on the comple-
mentary strand, and on the 5′ side of the replication ori-
gin, the template is being opened in a 5′ direction. As
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Replication (DNA), Figure 1
Illustration of semi-conserva-
tive vs. conservative replication

Replication (DNA), Figure 2 Illustration of replication at the site of uncoiling and opening of the template

a result, primase attaches RNA primers at multiple sites
along the single strand as the distance from the origin
of replication increases (Fig. 2). At each primer, DNA
polymerase attaches nucleotides until it encounters the
end of that segment of DNA at another primer. Thus, the
strand opposite the leading strand, the lagging strand, is
made by continuously duplicating short stretches in the
5′ to 3′ direction as the bubble expands. These short

stretches of replication on the lagging strand are col-
lectively called Okazaki fragments. After a section of
strand has been duplicated, the sequence is proofread
to ensure both correct duplication of the strand and the
removal and replacement of the RNA primers with the
appropriate deoxyribonucleotides. Finally, any remain-
ing nicks or separations in the strand are sealed using
the enzyme DNA ligase.
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Reportable Disease

� Notifiable Disease

Representativeness
of a Surveillance System

Definition

In order to generalize findings from surveillance to
the target population at large, the data from a surveil-
lance system should reflect the population character-
istics related to time, place, and person. Representa-
tiveness is assessed by comparing the characteristics
of health events detected through a surveillance system
with those of all such health events in the target popu-
lation. A lack of representativeness may lead to misal-
location of health resources.

Reproductive Health
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Definitions

Reproductive health refers to the complete physical,
mental and social well-being in all matters concerning
the reproductive system, its functions and processes.
Reproductive morbidity may be divided into three cat-
egories: obstetric/maternal morbidity (related to preg-
nancy and childbirth), contraceptive morbidity (com-
plications with methods of birth control) and gyneco-
logic morbidity (endocrine disorders, infertility, cancer,
sexual dysfunction, symptoms related to the � menstru-
al cycle and � menopause, sexually transmitted infec-
tions).
Healthy sexuality and reproduction involves safe, satis-
fying behavior and experience. Reproductively healthy
people are able to reproduce, and enjoy the freedom

to decide if, when, and how to reproduce. Both sexu-
al and reproductive health is influenced by the avail-
ability of necessary resources, individual decision-mak-
ing, and environmental contexts. Sexuality and repro-
ductive concerns change over a person’s lifetime; thus,
gender and lifestages affect sexual and reproductive
health.

Basic Characteristics

Sexual and reproductive health are vital elements of
physical and emotional well-being. But while sexual
and reproductive health are sometimes synonymous,
healthy sexual expression need not always lead to
reproduction. Healthy reproduction includes a problem-
free conception, normal pregnancy and birth, and
easy postpartum recovery. Gender-specific reproductive
health information is essential for informed consent,
and should include information about sexual and repro-
ductive behavior that is preventative in nature. Lov-
ing relationships in early childhood and later life also
support sexual and reproductive health. Access to ade-
quate and affordable health-care is essential for safe
pregnancy, childbirth, and postpartum recovery. Sex-
ual coercion and violence, genital cutting, inadequate
child-spacing and child trafficking all threaten individu-
al health, especially of women and children. Sexual and
reproductive health are closely related to the realization
of human and reproductive rights.

Adolescence, Sexuality and Reproductive Health

Adolescence is typically a time of sexual experimen-
tation. Ideally, good sex education cultivates under-
standing and awareness of a broad range of human
sexual expression, as well as the long-term risks of
some behaviors. Adolescents may be sexually vulnera-
ble because of family history and relationships, cultural
norms and societal pressures. Statistically, adolescents
are at comparatively high risk for unintended preg-
nancies and � sexually transmitted diseases, including
� HIV/AIDS. Half of all new HIV-infections take place
among people under the age 25, and girls and women
are disproportionately affected.
About 10 percent of all newborns worldwide have
teenage mothers. Impaired access to family planning
services and basic sex education has led to a worldwide
increase in the number of young single mothers. Preg-
nant teenagers often experience poor nutrition, inad-
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equate weight gain, and high rates of smoking, thus
experiencing higher risk pregnancies.

Reproductive Responsibilities,
Family Planning and Abortion

Sexual pleasure as well as sexual risk goes hand-in-
hand with reproductive responsibility, and men and
women alike are responsible for healthy sexual and
reproductive praxis. Sexual and reproductive coercion,
on the other hand, can take different forms: Most
extreme forms would include being forced to have sex,
or to carry an unwanted child. Lesser forms include
overmedicalization of normal reproductive practices
like pregnancy. Further, the prevention of unintended
pregnancies requires access to a wide range of family
planning methods including abortion. Unsafe abortion
can lead to maternal morbidity and mortality and can
potentially cause later infertility.

Childlessness and Infertility

Many couples choose to remain childless. Other cou-
ples have trouble conceiving. There are about 80 mil-
lion infertile men and women worldwide, and many
causes of � infertility are preventable. For example, the
most common cause of infertility are sexually transmit-
ted diseases, which the use of condoms could prevent.
Likewise excessive use of toxic substances (e. g. caf-
feine, tobacco, alcohol, drugs), � environmental pollu-
tants, excessive exercise, and weight loss or weight gain
can result in abnormal ovulation and sperm production.
Additionally, an increasing number of women working
in formal economies are postponing childbearing until
the age of 35–45, when the chance of becoming preg-
nant is reduced.

Pregnancy

Pregnancy is a normal condition for a reproductive-
ly healthy woman. At the same time, pregnancy may
induce conditions the woman might not otherwise expe-
rience, like hypertension, � gestational diabetes, � ane-
mia, and � depression. Effective pregnancy manage-
ment can minimize these conditions. Access to infor-
mation about the physiological changes of pregnancy,
good nutrition, proper exercise, stress reduction, and
working during pregnancy, as well as access to the
assistance of a trained birth attendant should be avail-

able and affordable for all women. Having many chil-
dren and lacking control over child-spacing can also
threaten women’s long-term health. Additionally, other
factors over which women do not have control – expo-
sure to � environmental toxins, economic and cultural
stressors, and violence (4–20 percent of women world-
wide experience violence during pregnancy) – affect the
health and wellness of mother and fetus.

Childbirth

Experiencing an uncomplicated delivery can contribute
to a women’s overall good physical and mental health,
and can simultaneously be an empowering experience.
Women choose to give birth at home, in birthing cen-
ters, and in hospitals. Despite worldwide improvements
in childbirth outcomes – fetal and maternal mortali-
ty and morbidity rates – contemporary public health
initiatives focus on the disparities of childbirth out-
comes throughout the world. Adverse socio-economic
conditions, inadequate care during pregnancy, lack of
good childbirth support, smoking, drinking, and drug
use contribute to childbirth-related death and disabil-
ity. Many women in developing countries lack medi-
cal and midwifery care, while in most European and
North American countries there is an overmedicaliza-
tion of birth (high tech – low touch). Despite the rising
prevalence of induced labour, epidural anesthesia, and
c-section deliveries (in some countries, as high as 30
percent cesereans or more), research does not support
the overall efficacy of these high intervention rates for
women’s and children’s long-term health.

Postpartum Period

After birth, women require rest and quiet. At this time,
the well-being of the mother and child is closely linked.
Opportunities for parents and children to bond will
increase the likelihood of long-term physical and men-
tal health. Some women are vulnerable to postpartum
depression, not only in the days immediately following
birth, but also for as long as a year afterward. Social
support can help alleviate the stress and challenges of
adding a new family member. Long-term successful
� breastfeeding can be faciliated by consultations from
experts as well as family support and cultural accep-
tance. There are some long-term physiological advan-
tages for women who bear children, especially for those
who are young at first birth and breastfeed for pro-
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longed periods of time. These include lower incidence
of breast and ovarian cancer, reduced risk of fibroids,
and less incidence of mental illness, particularly in old
age.

Reproductive and Sexual Health of the Elderly

Like � menarche (the onset of menstruation), � meno-
pause (the cessation of menstruation) does not require
medical intervention. In recent years, however, many
women in industrialized countries have been encour-
aged by their doctors to take hormone treatments as
anti-aging antidotes. These hormone treatments have
been shown to increase cardiovascular risk and estro-
gen-induced cancers. Menopause is the cessation of
reproductive but not sexual capability. Improving male
sexual performance by taking drugs is efficient but
also adds (e. g. cardicovascular) health risk. Maintain-
ing healthy sexuality can positively affect all aspects of
physical health and emotional well-being. The need for
intimacy does not disappear with aging, although physi-
ological changes in hormone secretion may alter sexual
functioning of men and women.

Reproductive Health Care
and Health Promotion

Important reproductive health indicators are: contra-
ceptive prevalence rate, maternal and perinatal mortal-
ity ratio, antenatal care coverage, births attended by
skilled health personnel, low birth weight prevalence,
prevalence of anemia in women, maternal morbidity
and mortality owing to abortion, reported prevalence of
women with � female genital mutilation (FGM), preva-
lence of infertility in men and women, STD and HIV
prevalence among pregnant women and knowledge of
STD and HIV related prevention practices.
Improving antenatal, perinatal, postpartum and new-
born care; providing high-quality services for fami-
ly planning, including infertility services; eliminating
unsafe abortion; combating sexually transmitted infec-
tions including HIV, reproductive tract infections, cer-
vical cancer and other gynecological morbidities; and
improving sexual health are fundamental aspects of
reproductive and sexual health care. Well-designed,
comprehensive, community-based sexual and repro-
ductive health services can empower women and men to
make safe and satisfying sexual and reproductive health
choices (WHO 2004).

Cross-References

� Anemia
� Breastfeeding
� Depression
� Environmental Pollutants
� Environmental Toxins
� Female Genital Mutilation
� Gestational Diabetes
� HIV/AIDS
� Infertility
� Menarche
� Menopause
� Sexually Transmitted Diseases
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Reproductive Tract Infection (RTI)

Definition

Reproductive tract infections are infections of the geni-
tal tract. They affect both men and women. Some RTIs
(such as syphilis and gonorrhea) are sexually transmit-
ted, but many are not. RTIs include endogenous infec-
tions, such as bacterial vaginosis, or iatrogenic infec-
tions that appear as a result of unsanitary medical pro-
cedures.

Cross-References

� Infertility



R

Residual and Late-Onset Psychotic Disorder 1257

Research

Definition

A continuous process with a precisely defined aim (or
aims) and duration as well as a conveniently chosen
research strategy. It implies existence of a plan and
a certain number of accurately chosen test subjects
whose characteristics are properly explained and are
observed and measured using instruments of acknowl-
edged quality. It contains an adequate description, anal-
ysis, generalization, interpretation, and presentation.

Cross-References

� Ethics, Aspects of Public Health Research

Research Hypothesis

� Alternative Hypothesis

Research Question

Definition

A research question acts as the guiding force behind
each experiment. It is the broad question that the experi-
ment is supposed to answer. The research question pos-
es the problem of the relationship between the objec-
tive(s) and the purpose(s), and between the specific
experimental procedure and why a researcher is doing
a distinct procedure in the first place.

Research Review

� Systematic Reviews

Research Synthesis

� Systematic Reviews

Reservoir of Infection

Definition

The reservoir is the natural habitat of the infectious
agent. It may be any person, animal, plant, soil, or sub-
stance in which an infectious agent normally lives and
multiplies. The reservoir typically harbors the infec-
tious agent without injury to itself and serves as a source
from which other individuals can be infected. The
infectious agent depends primarily on the reservoir for
survival.

Residential Care Facility

� Assisted Living Facilities

Residential Health Care Facility

� Nursing Homes

Residual

Definition

The difference between the predicted value (often from
a regression equation) and the actual or observed value
is termed the residual value. Residuals reflect the over-
all badness of fit of the model. Examination of residuals
in regression analysis will identify atypical cases. Ide-
ally, the residuals should have constant variance along
the line. A normal probability plot of the residuals can
check this. In the plot of residuals against the explana-
tory variable (or the fitted values), there should not be
any pattern if the assumption of constant variation is
met, i. e. residuals do not tend to get larger as the vari-
able values get larger or smaller.

Residual and Late-Onset
Psychotic Disorder

Definition

A disorder in which alcohol- or psychoactive subs-
tance-induced changes of cognition, affect, personali-
ty, or behavior persist beyond the period during which
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a direct psychoactive substance-related effect might
reasonably be assumed to be operating. Onset of the
disorder should be directly related to the use of the psy-
choactive substance. Cases in which initial onset of the
state occurs later than episode(s) of such substance use
should be coded here only where clear and strong evi-
dence is available to attribute the state to the residual
effect of the psychoactive substance. Flashbacks may
be distinguished from psychotic state partly by their
episodic nature, frequently of very short duration, and
by their duplication of previous alcohol- or other psy-
choactive substance-related experiences.

Cross-References

� Substance Induced Disorders

Resiliency

Definition

Resiliency is a property of a system that describes its
smooth and fast recovery from a state of failure.

Resistance

Synonyms

Resistibility; Insensitivity

Definition

Resistance means insensitivity. In connection with
microorganisms resistance is understood as the insen-
sitivity for antibiotics or chemotherapeutics. One has
to differentiate between natural and acquired resistance.
In cases of natural resistance the characteristics of bac-
terium make the drug ineffective. These characteristics
can either lie in the structure of the bacterium or their
enzymes, which are able to neutralize the drug. As for
acquired resistance, a bacterium, which has once been
sensitive for an antibiotic becomes insensitive due to
changes in its structure or its metabolic capabilities.
The increased, and sometimes uncritical, use of antibi-
otics supports the development of resistant bacteria and
diminishes the number of antibiotics that are effective
against particular pathogens. The mismanagement of
antibiotic treatment leads to the development of mul-
tiresistant bacteria.

Resistibility

� Resistance

Resource Allocation

Synonyms

Cost containment

Definition

Resource allocation describes the process of decision
to use available resources selectively between compet-
ing projects. In health care, resources are allocated in
order to achieve the defined � health policy goals in
the future. Generally resources should be allocated to
achieve the highest � health outcomes in terms of dis-
ease prevention and therapy. The basic allocation is
made once a choice has been made on which health care
areas and projects are to be funded and what level of
funding each of these areas should receive. As health
care systems are always subject to cost containment,
resource allocation also involves a decision on which
areas or projects must be sacrificed to lower the overall
funding.

Cross-References

� Scarity of Resources

Respect for Persons

Definition

As a basic � ethical principle in research, respect for
individuals was clearly defined in the � Belmont report
in 1979 in the USA by the National Commission for
the Protection of Human Subjects of Biomedical and
Behavioral Research. Respects for persons incorporates
two ethical considerations:
a) respect for � autonomy, which requires that those
who are capable of deliberation about their personal
choices should have their capacity for self-determina-
tion respected; and
b) protection of persons with impaired or diminished
autonomy, which requires that those who are depen-
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dent or vulnerable be afforded security against harm or
abuse.

Respiratory-Syncytial-Virus (RSV)
Infection

Definition

For RS-viruses, humans are the only reservoir. These
viruses, which are spread by droplets, are the most com-
mon cause of respiratory tract infections during the first
two years of life. RSV-infections are mainly seen in
the winter months. After an incubation period of 3–
6 days the infection leads to bronchiolitis, obstructive
bronchitis, pneumonia and otitis media. The virus can
be detected in nasopharnyngeal secretions. For special
groups at risk (like premature babies and children with
chronic pulmonal diseases) passive immunoprophylax-
is is recommended during the first two years of life.

Respite Care

Definition

Respite care services are usually provided for func-
tionally disabled or frail individuals in their homes,
at a � day care center or by temporary placement in
a nursing home or residential home. Respite care allows
for occasional or systematic relief for the informal care-
givers, often members of the family. Most respite care
programs offer their services on a fee scale with hourly
or daily rates. Depending on the type of respite care that
is available in the community, services can range from
several hours of care to several months. Some respite
care programs aim at a specific disability or illness.

Response

� Event

Restriction

Definition

Restriction is straightforward, convenient and inexpen-
sive means to control confounding. It is a process of

limiting the entrance into the study to individuals who
fall within a specified category of a confounder. For
example if sex is potential confounder, the study could
include only men or only women. Similarly, control of
age could be achieved by restricting admissibility to
those within o narrow range that corresponds to a rela-
tively homogeneous rate of disease incidence.

Result

� Outcome Research Variable

Resulting Variable

� Outcome Research Variable

Retrospective (Historical) Cohort Study

� Observational Studies

Reusing

� Recycling

Revealed Preferences

Definition

The revealed preferences approach is an indirect deter-
mination of the � willingness to pay by observing the
behavior of individuals and estimating the willingness
to pay for a specific health care service by observed
choices in other but comparable contexts. Revealed
preferences have a strong foundation in the utility theo-
ry. The results of revealed preference measurements can
be used as outcome measure in a cost-benefit analysis.

Revision

� Evaluation, Models
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Right-to-Know

Synonyms

Risk communications

Definition

Many workplace chemicals and other substances are
referred to only by brand names or code numbers. The
right-to-know movement, initiated in the late 1970s in
many countries, resulted in the development of right-to-
know laws in the early 1980s, which are the legal rights
and obligations that govern the transfer of workplace
information on toxic substances. According to those
laws, employers have a duty to inform workers of the
identity of substances with which they work through
labeling the product container, and the workers should
be counseled on the importance of personal hygiene and
the use of protective equipment to reduce exposure.

Rights of Indigenous Peoples

� Indigenous Rights

r Index

Definition

The r index is the most appropriate metric for express-
ing an � effect size when the researcher is interested
in describing the relationship between two continuous
variables. It is simply the Pearson product-moment cor-
relation coefficient. Very often we do not have present-
ed variances and covariances in primary research. If
only the value of the t−test associated with r index is
given, formula for its calculation is:

r =
√

t2

t2 + dferror

Risk

Synonyms

Absolute risk

Definition

There are two commonly used terms associated with
� risk assessment. They are � hazard and risk. A risk
is the likelihood that exposure to a hazard will result in
injury or disease. In risk assessment, risk combines the
probability of an event occurring with the impact that
event would have under different circumstances. The
level of risk can be viewed as a function of probabil-
ity and severity of impact.
Risk is the probability that a risk event, such as dis-
ease, injury, disability, or death, will occur during (over)
a specified time period. For calculation of risk, the
numerator contains the number of persons experiencing
the risk event during the time period. The denominator
contains the population at risk, i. e. the number of per-
sons who are free of the risk event at the beginning of
the time period, but capable of having disease.
Variables associated with an increased or decreased risk
are the risk factor or protective factor, respectively. The
risk factor and protective factor are any characteristics,
such as personal behavior, inheritance, or environmen-
tal conditions, that are considered to be associated with
occurrence of the risk event.

Risk Adjustment

Synonyms

Risk equalization

Definition

Risk adjustment refers to the use of information to cal-
culate expected health care expenditures of consumers
and to determine subsidies to health insurers to neutral-
ize incentives for � preferred risk-selection.

Risk Analysis

Synonyms

Risk assessment

Definition

Risk analysis consists of risk assessment, risk man-
agement and risk communication. � Food safety risk
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assessment is a process of identifying food borne haz-
ards, assessing risks, gauging severity and potential
health effects. Through risk assessment the likelihood
of an undesirable event occurring and the consequences
of this event are estimated. The mathematical model
for calculating the probability of an undesirable effect
occurring and the magnitude of the impact of the hazard
are calculated. Risk management is a process of regulat-
ing the risks to acceptable levels. Risks should be trans-
parently communicated to the public and they should
be educated on how to avoid food borne diseases.

Cross-References

� Risk Assessment

Risk Assessment
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Institute of Occupational Health, Belgrade, Serbia
drsrle@sezampro.yu

Definition

A risk assessment is a systematic procedure to identify
potential health hazards, evaluate the extent of exposure
and to establish the need for, and effectiveness of exist-
ing control measures. It is an organized look at what,
in work activities and the workplace, can cause harm to
employees. In the context of occupational health, risk
assessment is the process of quantifying the probability
of a harmful effect to individuals or populations from
certain activities at the workplace.

Basic Characteristics

Determination of Risk

The risk assessment is a part of four interrelated activ-
ities including risk research, risk management and risk
communication. The concept of the risk assessment is
not new – we make decisions about risks in our daily
lives. What is new is the shift from concern for imme-
diate hazards with readily discernable linkages between
a specific hazardous situation and an adverse outcome
to situations where there are only probabilistic linkages
between exposure to an agent and the occurrence of an
adverse effect over a long period of time.

Risk assessment estimates the risk to humans of a spec-
ified hazard, based on the availability of exposure data.
There are two commonly used terms associated with
risk assessment. They are hazard and risk. A � hazard
is a source of potential harm. A � risk is the likelihood
that exposure to a hazard will result in injury or disease.
The outcome is the result of when the hazard causes
harm. Mathematically, the level of risk can be viewed as
a function of: probability x severity of impact. Hence,
risk assessment is measuring two quantities of the risk,
the magnitude of the potential harm, and the probability
that the harm will occur. The difficulty of risk assess-
ment is that measurement of both of the quantities in
which risk assessment is concerned can be very diffi-
cult itself. Uncertainty in the measurement is often large
in both cases. Also, risk assessment would be simpler
if a single metric could embody all of the information
in the measurement. However, since two quantities are
being measured, this is not possible. A risk with a large
potential loss and a low probability of occurring must
be treated differently than one with a low potential loss
but a high likelihood of occurring. In theory both are
of near equal importance but in practice it can be very
difficult to choose which one to prioritize.

Risk Assessment Phases

There are no fixed rules about how a risk assessment
should be carried out. It will depend on the nature of
the undertaking and the type and extent of the hazards
and risks. Various models for conducting occupation-
al health risk assessment provide step-by-step guidance
and assist in producing risk assessment reports. In par-
ticular, a risk assessment should:
• ensure that all relevant hazards and risks are

addressed, with the aim of identifying significant
risks in the workplace;

• address what actually happens in the workplace,
including non-routine operations;

• ensure that all groups of employees and others who
might be affected are considered;

• identify groups of workers who might be particular-
ly at risk (women and young workers are of special
concern);

• take account of existing preventive measures
Risk assessment should be performed by compe-
tent occupational safety and health professionals with
appropriate theoretical and practical knowledge and
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experience of relevant systems. To be able to identify
all hazards and events, it may be necessary to split them
into manageable parts. A risk assessment is performed
by considering types of hazards, extent of exposure to
the hazard and the relationship between exposures and
responses, including variation in susceptibility. In gen-
eral, risk assessment consists of the following four com-
ponents:
1. Hazard identification;
2. Dose-Response Assessment;
3. Exposure Assessment;
4. Risk Characterization.
� Hazard identification evaluates the weight of evi-
dence for adverse effects in humans based on assess-
ment of all available data on health impact and mode
of action. This step aims to determine the probability
that an individual receiving a specific dose of the con-
taminant (chemical, radiation, noise, etc.) will develop
an adverse effect. This is done, for chemical hazards,
by drawing from the results of the toxicology and com-
bining them with the data from epidemiological stud-
ies. The appropriate pathways and route of exposure
are established for each chemical, its effect on body tis-
sues and the type of effect. For different kinds of haz-
ard other disciplines are involved. The complexity and
uncertainty of this step derives mainly from the need
to extrapolate results from experimental animals to
humans, and from high to lower doses. The hazard may
be higher for particular groups, called the susceptible
populations, due to their special vulnerability to a given
contaminant, greater exposure, age, sex or genetics.
The � dose-response assessment identifies the relation-
ship between the exposure level and the magnitude of
risk. It determines whether the adverse effect increas-
es with increasing exposure to the hazard. The result
of the dose-response assessment provides either a refer-
ence dose or a threshold limit value (TLV), below which
the threshold contaminant is expected to pose little or
no hazard, or a risk-specific dose below which a non-
threshold contaminant poses a tolerably low probability
of an adverse effect. These respected values are referred
to as exposure limits.
The exposure quantification determines the amount of
a contaminant (dose) that individuals and populations
will receive. This is done by examining the results of the
� exposure assessment. The exposure assessment deter-
mines how much exposure causes how much of a given
effect in how many of the exposed persons. As differ-

ent location, workload, lifestyles and other factors like-
ly influence the amount of contaminant that is received,
a range of possible exposures for different exposure
scenarios and different subpopulations is generated in
this step. Typical exposure is also determined. Particu-
lar care is taken to identify the magnitude of exposure
for those groups that are either particularly vulnerable
to a contaminant (e. g. children to lead and methyl mer-
cury) or that are expected to be exposed to higher levels
than the rest of the population.
The results of the previous three steps are then sum-
marized and integrated into quantitative and qualitative
characterizations of risk.

Risk Characterization

A � risk characterization is the final step in risk assess-
ment. It is the estimation of the incidence and severity
of the adverse effects due to actual or predicted expo-
sure including risk estimation or calculation, i. e. the
quantification of that likelihood. The calculation of the
risk is made by combining the severity of consequence
with the likelihood of occurrence in a risk rating matrix.
This can be expressed mathematically as a quantitative
assessment (by assigning low, medium and high likeli-
hood and severity with integers and multiplying them
to give a risk factor), or as a description of the circum-
stances by which the harm could arise i. e. qualitative
(Table 1). Risks that fall into the ‘unacceptable’ cate-
gory (e. g., high severity and high probability) must be
mitigated by some means to reduce the level of safety
risk.
Risk acceptance criteria are an important part of safety
management and reflect the targeted safety level. They
should be established prior to performing risk assess-
ment analysis. The results of risk assessment are then
compared with established risk acceptance criteria to
determine whether the risk level is acceptable or not.
Occupational health professionals may be tempted to

Risk Assessment, Table 1 Risk rating matrix

Probability

Severity 1 2 3

3 MEDIUM HIGH HIGH

2 MEDIUM MEDIUM HIGH

1 LOW MEDIUM MEDIUM

6,9: High Risk; 2–4: Medium Risk; 1: Low Risk
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advocate the adoption of a zero-risk policy. Although in
some cases risk can be eliminated, in most cases a cer-
tain degree of risk must be accepted. Some accepted
degrees of risk are specified by laws, regulations and
standards and may change as knowledge of the risks
grow and safety techniques improve. Some risks we
accept as part of normal living. Most would consid-
er such conditions to be ‘safe’. Other risks we toler-
ate because we consider the benefits outweigh the risks
(e. g. driving a car). Some risks are considered intol-
erable and most would consider conditions ‘unsafe’.
The region in between the unacceptable and the broad-
ly acceptable level of risk is where the risks need to be
reduced as low as reasonably practicable (ALARP). In
the interest of occupational and environmental health,
the risks vs. costs and benefits of the possible alterna-
tives must be carefully considered. In practice however,
a true zero-risk is possible only with the suppression of
the risk-causing activity. Until technological develop-
ments offer superior methods, the choice based on risk
assessment must be that of the lesser evil.
The risk assessment is a dynamic process and should
be reviewed periodically and whenever there is a sig-
nificant change to work practices. This is an ethical and
legal responsibility of both industry and government.

Cross-References

� Dose-Response Assessment
� Exposure Assessment
� Hazard Identification
� Risk
� Risk Characterization
� Source of Potential Harm
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Risk-Benefit Analysis

Definition

Risk-benefit analysis is the comparison of the risk of
a situation to its related benefits. For research that
involves more than minimal risk of harm to the subjects,
the investigator must assure that the amount of bene-
fit clearly outweighs the amount of risk. Only if there
is a favorable risk-benefit ratio may a study be consid-
ered ethical. The Declaration of Helsinki, adopted by
the World Medical Association, states that biomedical
research cannot be done legitimately unless the impor-
tance of the objective is in proportion to the risk to
the subject. The Helsinki Declaration and the � CON-
SORT-statement stress the importance of a favorable
risk-benefit ratio.

Risk-Benefit Evaluation

Definition

Prior to medical experiments or clinical trials, the
potential risks and benefits for the participants have to
be analyzed and evaluated. Depending on the medical
condition to be treated, different risks may be taken
depending on the potential benefit. For instance, it is
obvious that a substance or procedure intended to treat
a headache after a social event and a substance or pro-
cedure intended to cure leukemia have to be evaluated
differently because the risks of both conditions differ so
widely.
A risk–benefit evaluation has to be updated as new
data become available (e. g. after each adverse reaction
occurring during a trial, because as this may increase
the potential risk it has to be ensured that the poten-
tial benefit of the procedure still outweighs the new risk
status).

Risk Characterization

Definition

A risk characterization combines information on expo-
sure and toxicity to estimate the risk of a particular sub-
stance in a particular situation. The risk characterization
step combines the information on toxicity and exposure
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to describe what is likely to happen to people. It is the
estimation of the incidence and severity of the adverse
effects due to actual or predicted exposure including
risk estimation or calculation, i. e. the quantification of
that likelihood.

Risk Determinant

Synonyms

Risk factor

Definition

Any aspect that may increase the chance of developing
a disease.

Risk-Equivalent Premiums

� Risk-Related Premiums

Risk Factor

Synonyms

Determinant of disease

Definition

A risk factor is an aspect of behavior or life-style,
such as an habitual pattern of diet, exercise, cigarette
and alcohol use, etc., or a biological characteristic, an
inborn or inherited characteristic, or a health-related
condition or environmental exposure with predictable
effects on the risk of disease due to a specific cause,
including in particular an increased likelihood of an
unfavorable outcome. Another meaning of this term is
that a risk factor is a determinant of disease that can
be modified by specific actions, behaviors, or treatment
regiments. Risk factors can be categorized as genet-
ic, physiological, behavioral and socioeconomic char-
acteristics of individuals that place them in a cohort of
the population that is more likely to develop a particu-
lar health problem or disease than the rest of the pop-
ulation. Usually applied to multifactorial diseases for
which there is no single precise cause, they have been
particularly useful in identifying candidates for primary
preventive measures and in assessing the effectiveness

of the prevention program in controlling the risk fac-
tors being targeted. A risk factor may be directly related
to disease outcomes (proximal risk factor) or may have
indirect effect on outcomes (distal risk factor).
Risk factor is clearly defined occurrence or character-
istic that has been associated with the increased rate
of a subsequently occurring disease. Risk factors are
defined as factors influencing health in a way that
causes health impairment. Risk factors may be genetic
(e. g. inherited susceptibility to certain ailments) (� dis-
ease, ailment), psychologic (e. g. psychosomatic ill-
ness), behavioral (e. g. smoking, etc.), socioeconomic
status (e. g. hygiene, proper nutrition, clothing, avail-
ability and accessibility of � health care), environmen-
tal (e. g. different types of pollution), etc.

Cross-References

� Risk Determinant
� Risk Marker

Risk Factor Information System

Definition

The risk factor information system is a new branch
of � health information system designed to produce
estimates of risk factors leading to serious diseases,
injuries, and death. Risk factor information systems
support public health practice by assessment of popu-
lation health, and comparisons across states and geo-
graphic regions over time. Risk factor systems focus
on factors such as smoking, environmental risk factors,
nutrition, behavioral risk factors, some health condi-
tions, etc. They provide information for implementation
of prevention programs and monitoring of the impact of
public health prevention programs on a national level.

Risk Factors and High Risk Groups
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Synonyms

Causal factors; Etiological factor; Risk indicator

Definition

In dentistry a risk factor is a variable associated with
an increased risk of an � oral disease. However, risk
factors are not necessarily causal. Risk factors include
aspects of a person’s condition (genetics), lifestyle or
environment. Various combinations of risk factors lead
to the disease. The more risk factors are involved in the
disease process the more complex is the etiology of the
disease. Risk factors with dental public health impor-
tance should contribute a considerably attributable risk
for the disease process and should be modifiable by
public health measures. Subjects of high risk groups
show more often such patterns of risk factor combina-
tions which lead to an earlier disease onset and – in
consequence – to a higher disease prevalence.

Basic Characteristics

Specific or Common Risk Factors for Oral Diseases

For a long time research in dentistry was aimed at spe-
cific biological risk factors (bacterial or micro-struc-
tural causes) for oral diseases. The reason was to clear
up the etiology of these diseases. For the most prevalent
chronic oral disease – � dental caries – the following
specific risk factors are known: plaque accumulation on
the teeth and frequent intake of simple sugar (instead
of complex carboanhydrates). The production of organ-
ic acids in � plaque leads to the demineralization of
dental hard tissue (enamel). In an early stage, this pro-
cess can be reversed (re-mineralization) by continuous
plaque removal (tooth brushing, flossing). The bacteri-
al plaque also damages the � periodontium – initially
by an inflammation of the gum (� gingivitis) followed
by the chronic destruction of the attachment apparatus
(� periodontitis). The etiopathogenetic mechanisms of
this process in relationship to the genetic and immuno-
logical background are not fully clear in detail. How-
ever, it is well known that the destruction of the attach-
ment apparatus can be reduced by continuous plaque
and � calculus removal.
Current research in dentistry is more directed towards
a wider risk concept including biological and psycho-
social determinants. It became obvious, that a core
group of modifiable risk factors is common to many

chronic diseases and injuries. The four most prominent
noncommunicable chronic diseases (NCDs) – cardio-
vascular diseases, diabetes, cancer and chronic obstruc-
tive pulmonary diseases – share common risk factors
with oral diseases, preventable risk factors that are relat-
ed to lifestyle. For example, dietary habits are signif-
icant to the development of NCDs and influence the
development of dental caries. Tobacco use has been
estimated to account for over 90% of cancers in the oral
cavity, and is associated with aggravated periodontal
breakdown, poorer standards of oral hygiene and thus
premature tooth loss (Petersen 2003).
Available data from population based studies show, that
lifestyle problems as well as chronic (oral) diseases are
more prevalent in disadvantaged and socially marginal-
ized populations. Members of these social strata are
characterized by:
• an unhealthy and risky lifestyle (smoking, obesity,

frequent alcohol consumption, more violence),
• inability to change unhealthy behavior (because it

often results in only a brief need satisfaction),
• bad oral hygiene (no daily tooth brushing, no floss-

ing, no use of fluorides),
• bad self-assessment of health (oral and general),
• non-participation in prevention programs even if

they are free of charge,
• low social support (unemployment, difficulties in

family, migrants),
• no resources for rehabilitation.
The consequence is a higher prevalence of oral diseases
in these subjects. That is the case for all oral diseases
with public health importance: dental caries, periodon-
tal diseases, oral cancer, and dental trauma (Daly et
al. 2002). The poorer oral health of disadvantaged and
socially marginalized subjects becomes manifest in ear-
ly childhood and youth and is present for the whole life
(Micheelis and Reich, 1999).

Problems with Prediction of Risk and Risk Groups

There has been an intense search for risk indicators for
oral diseases in the past. However, because of the com-
plex etiology of chronic oral diseases it is difficult to
predict the disease in an individual subject using an iso-
lated risk factor. Sensitivity, specificity, and predictive
values are not sufficient. Only a certain probability for
the onset of a disease can be given if a risk factor is
present. Ultimately, the use of a dentist’s clinical judg-
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ment to identify people at risk of oral diseases has been
shown to be as good as other selected methods because
it includes not only aspects of the oral situation, but also
aspects of lifestyle and environment (Kay 1999).
Moreover, the care of risk groups requires a clear risk
definition. However, the definition of risk factors and
risk groups is context-sensitive. An example might be
the changes of “risk definition” for dental caries against
the backdrop of caries decline: In the past 10 years
of the last century a mean caries index (� DMFT-
Index: number of decayed, missed, and filled teeth) of 4
was considered as “normal” for 12-year-olds in Europe.
Today – the mean caries index is between 1 and 2 –
such a child belongs to the high risk group with “need”
of special care. The question is whether all subjects or
only the risk groups should be included in prevention
programs? In the end, the care of risk groups is limited
by the available resources in the health care system.

Risk Groups for Oral Diseases

There are specific risk groups for oral diseases:
• In industrialized countries up to 10% of infants and

preschool children suffer from the so-called � nurs-
ing-bottle-tooth-decay (a special type of early child-
hood caries) caused by long-lasting use of baby bot-
tles with sweet content and sugar-rich diet.

• Dental caries occurs mainly in disadvantaged and
socially marginalized populations (Micheelis and
Reich 1999; Pieper 2004). Caries risk subjects have
less � fissure sealants compared to others. They also
have more orthodontic problems and dental trauma
due to less frequent orthodontic treatment and a more
risky lifestyle.

• Periodontal diseases occur more often in smokers
and in subjects with poor general health.

• People with frequent tobacco and alcohol use show
an increased risk for oral cancer.

• Physically disabled and mentally handicapped sub-
jects as well as immobile subjects show a higher risk
for oral diseases.

Special Care for Risk Groups

To improve oral health of risk groups the following spe-
cific measures are useful in addition to common preven-
tive measures for the whole population:
• giving specific information to risk groups (for exam-

ple information about nursing caries and fluorida-

tion to pregnant women and young parents with low
socioeconomic status),

• taking care of risk groups in special settings (family
welfare service, fluoridation programs in schools of
poorer communities, organized dentist visits to old-
age-homes, special care for periodontal conditions in
immunosupressed patients etc.),

• reducing the barriers for participation of risk subjects
in prevention programs,

• making risk subjects “regular attenders” in dental
practices and establish a monitoring for risk groups
(for example for handicapped subjects or those with
precancerous changes of oral mucosa).

Conclusion

The care of risk groups in dentistry should be direct-
ed to the change of their unhealthy and risky behavior.
This can be successful on the individual level which is
often observed in daily practice. Lower plaque indices
and less bleeding gum show that tooth brushing exercis-
es are useful to improve oral health in youth. However,
the non-participation of risk subjects in individual and
community prevention programs limits the wide suc-
cess of that approach. Therefore, it seems more useful
to influence common risk factors for oral diseases relat-
ed to lifestyle and environment. A major benefit of the
common risk factor approach is the focus on improving
health conditions for the whole population as well as
for high risk groups, thereby reducing inequalities.

Cross-References

� Calculus
� Dental Caries
� Dental Plaque
� Dental Sealant
� DMFT-Index
� Gingivitis
� Nursing Bottle Tooth Decay
� Oral Diseases
� Periodontitis
� Periodontium
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Risk Identifying

Synonyms

Risk analysis

Definition

Risk identifying is a scientific tool for identifying and
evaluating the potential health hazard posed by expo-
sure of humans to physical, chemical and/or biolog-
ical entities present in the environment; such as that
of a school building contaminated with PCBs (poly-
chlorinated biphenyls). In order to gain this informa-
tion, risk analysis includes such varied research meth-
ods as toxicological animal trials, epidemiological sur-
veys, exposure modeling, etc. In addition to assessing
acute exposure, risk analysis also is used to predict and
compare risks (e. g., prospective testing for potential
hazards posed to human health and the environment).
Amongst others, the results are used to set threshold
values, standards and reference points for environmen-
tal toxins. Furthermore, risk assessment also provides
a scientific basis for political decisions relating to the
environment and public health, and hence risk manage-
ment.
The usual problem with risk assessment is that it is
restricted by the data available and methodological lim-
itations. A further problem is that for the most part,
only the adverse effects of single substances (such as
anthropogenic chemicals) in the various parts of the
environment are known, while the effects of combina-
tions – which comprise most types of exposure – remain
largely unknown. Scientific risk assessment can there-
fore never eliminate a residual risk, especially regarding
particularly susceptible groups (e. g., children, pregnant
women), thus allowing only a partial assessment of the
actual health risk.

Cross-References

� Risk Analysis

Risk Indicator

� Risk Factors and High Risk Groups

Risk Management

Synonyms

Human activity integrating risk identification; Assess-
ment and mitigation

Definition

Risk management strategies include: avoiding the risk,
reducing adverse consequences, accepting some or all
of the consequences (e. g. “living with floods”), and risk
transfer.

Risk Management and Communication
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Synonyms

Safety management; Hazard management; Hazard
reduction; Hazard information; Guidance sheets

Definitions

Risk Management is the process of minimizing risk to
an organization by developing systems to identify and
analyze potential hazards in order to prevent accidents,
injuries, and other adverse occurrences; and by attempt-
ing to handle events and incidents which do occur in
such a manner that their effect and cost are minimized.
Effective risk management has its greatest benefits in
application to insurance in order to avert or minimize
financial liability.
Communication is the transfer of information regarding
workplace exposure to toxic substances from employer
to workers.
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Basic Characteristics
History
In the early 1970s, basic principles about occupation-
al risks had been regulated and managed. In the late
1970s, the trend for managing risk at work was to
merge and centralize the authorities responsible for
occupational health and safety, and to clarify responsi-
bilities in criminal law for managing risks in particular
circumstances through the establishment of regulatory
regimes, whereby broad general duties are explicitly
put on those who are best placed to do something about
preventing or controlling the risks. The broad duties are
supplemented by specific regulations. Many of these
regulations place absolute duties on the duty holders:
on employers, the self-employed, employees, design-
ers, manufacturers, importers, suppliers, and people
in charge of premises. Associated legislation places
additional duties on owners, occupiers, licensees, and
managers. However, in order to avoid the imposition
of duties that no one can fulfill – because absolute
safety cannot be guaranteed – and in order to ensure
that preventive and protective actions are commensu-
rate with the risks, others, like broad general duties are
qualified by expressions such as ‘as low as reasonably
achievable’ (ALARA), ‘as low as reasonably practica-
ble’ (ALARP), and ‘so far as is reasonably practicable’
(SFAIRP).
Many workplace chemicals and other substances are
referred to only by brand names or code numbers. The
� right-to-know movement, initiated in the late 1970s
in many countries, resulted in development of right-
to-know laws in the early 1980s, which are the legal
rights and obligations that govern the transfer of work-
place information on toxic substances (communica-
tion). According to those laws, employers have a duty to
inform workers of the identity of substances with which
they work through labeling the product container, and
the workers should be counseled on the importance of
personal hygiene and the use of protective equipment to
reduce exposure.
In 2004, a Global Implementation Strategy was estab-
lished under the auspices of the � International Pro-
gramme on Chemical Safety (IPCS). This Global
Implementation Strategy aims to build and implement
an Occupational Risk Management Toolbox, contain-
ing toolkits to manage different workplace hazards. The
first such toolkit is the � International Chemical Con-
trol Toolkit.

Risk Management and Communication Scope

The terms hazard and risk are used interchangeably in
everyday vocabulary. Risk Management involves the
employer looking at the risks that arise in the workplace
and then putting sensible � health and safety measures
in place to control them. By doing this they can protect
their most valuable asset, their employees, from harm,
as well as members of the public. The law requires an
employer to assess and manage health and safety risks.
There are three basic steps in managing the risk from
workplace hazards: eliminate hazards, control the haz-
ard, and protect workers from the hazard.
There are a number of tools used in risk management:
� environmental engineering, � economic analysis in
toxic substances control, and � pollution prevention
hierarchy.
Communication is the transfer of information regarding
workplace exposure to toxic substances from employ-
er to workers. It is mandatory sharing between man-
agement and labor, and mandates that workers receive
training and information on all potentially hazardous
chemicals with which they work. They provide infor-
mation through � material safety data sheets as the
foundation of a successful safety and health program,
which can be on paper and/or in electronic form.
The Chemical Toolkit of the Global Implementation
Strategy is available on the Internet through the ILO
SafeWork Website. The hazard information employed
by the Toolkit is either European Union (EU) label
Risk (R) phrases or the hazard statements of the Glob-
ally Harmonized System for Classification and Label-
ing (GHS). The target for global implementation of the
GHS is 2008.

Cross-References
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Risk Marker

Synonyms

Risk factor

Definition

An aspect of personal behavior or lifestyle, an environ-
mental exposure, or an inborn or inherited character-
istic, which on the basis of epidemiological evidence
is known to be associated with health-related condi-
tion(s) considered important to prevent. Not necessarily
a causal factor but an indicator of an increased probabil-
ity of occurrence of a disease or other specific outcome–
a risk marker.

Risk of Natural Disasters

� Hazards, Natural

Risk Perception

Definition

Subjective judgment that people make about risk,
including its severity and characteristics.

Risk and Protective Factors
of Psychological Health and Well Being

� Health Determinants, Psychological

Risk Ratio (RR)

Synonyms

Relative risk

Definition

The Relative Risk (RR) of an event, such as the occur-
rence of a specified disease or a death from a specified
cause, is the ratio of the risk of a disease or death among
those exposed to a specified factor to the risk among
those not exposed to this factor. It is calculated from
the incidence of the specified disease or the death rate
due to the disease.
If the level of risk in both the exposed and unexposed
group is the same, the RR will equal 1. If an exposure
is harmful (e. g., cigarette smoking), the RR is expected
to be greater than 1. If an exposure is protective (e. g.,
vaccine), the RR will be less than 1. The RR is used in
randomized controlled trials and cohort studies.
The RR is less relevant to making decisions in risk
management than attributable risk. Nevertheless, rela-
tive risk is the measure of association most often used
by epidemiologists.

Cross-References

� Relative Risk

Risk Reduction Strategies

� Mitigation Strategies

Risk-Related Premiums

Synonyms

Actuarially fair premiums; Risk-equivalent premiums

Definition

Health insurers calculate risk-related premiums if ex-
pected health care expenditures of individuals are
equivalent to premiums paid by individuals. As a conse-
quence, high-risk individuals pay higher premiums than
low-risk individuals.

http://www.hse.gov.uk
http://www.ilo.org/public/english/protection/safework/
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Risk Sharing Plans

Definition

The distribution of financial risk among two or more
parties furnishing a particular service. By establishing
a formal arrangement between health care providers,
managed care organizations and another entity such as
a governmental health care program, these plans protect
the parties from excess risk.

Risk Solidarity

Definition

The term risk solidarity refers to redistribution from
individuals with low health risks toward individuals
with high health risks.

Risk Solidarity, ex-ante

Definition

Ex-ante risk solidarity implies redistribution from those
individuals who are expected to be healthy to those who
are expected to be sick.

Risk-Solidarity, ex-post

Definition

Ex-post risk solidarity implies that there is limited
redistribution from the unexpectedly healthy towards
the unexpectedly sick.

River Blindness

� Onchocerciasis

Role Taking

Synonyms

Perspective taking

Definition

A mental process that enables an individual to under-
stand the point of view of another person or group of
people. Specifically, role taking allows the individu-
al to understand why others have certain attitudes and
beliefs, and why others behave as they do. To accom-
plish role taking, the individual imagines himself or
herself as that person (or group of people). A key period
for the development of role taking abilities is between
the ages of 4 to 12 years, and role taking is vital to the
development of social skills.

Root

Definition

The root is the invisible part of the tooth that anchors
the tooth in the jaw. Inside every root, there is a root
canal with nerves, blood vessels, and connective tis-
sue.

Root Canal

� Root

Root Canal Treatment

Synonyms

Endodontic treatment

Definition

Inside each tooth is the pulp consisting of blood ves-
sels, nerves, and connective tissue. When the pulp is
infected or injured, the pulp tissue dies. During a root
canal treatment, the pulp is removed, the pulp cavity is
cleaned and sealed using a root filling.

Roseola infantum

� Erythema subitum
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Rotavirus Infection

� Food-Safety and Fecal-Orally Transmitted
Infectious Diseases

Rotavirus Vaccination

Synonyms

Rotavirus immunization

Definition

Active rotavirus immunization is carried through as an
oral vaccination from the age of 6 weeks. At intervals
of at least 4 weeks, there can either be used a mono-
valent � vaccine which has to be given twice or a vac-
cine containing 5 different serotypes which has to be
applicated thrice. At the age of 24 weeks, immunization
has to be finished as the risk of intestinal intussuscep-
tion (invagination) increases with a later onset of vacci-
nation. Rotavirus vaccine is tolerated well, the protec-
tion rate is about 85 %. Possible side effects are a lack
of appetite, diarrhea, fever and irritability. Contraindi-
cations for the rotavirus vaccine are immunodeficien-
cy, acute illness with fever and a known severe allergic
reaction to components of the vaccine.

Cross-References

� Immunization, Active

Rotavirus Vaccination, Active

Synonyms

Active immunization against rotavirus infection

Cross-References

� Food-Safety and Fecal-Orally Transmitted
Infectious Diseases

Roundworm Infection

� Ascariasis

Routine Health Care Research

� Health Services Research

Rubber

� Condom

Rubber Johnny

� Condom

Rubbish

� Communal and Industrial Waste

Rubella

Synonyms

German measles; Three-day measles

Definition

Rubella is a common communicable disease of child-
hood, which is spread by oral droplets; humans are the
only natural hosts. The incubation period lasts 14–21
days, and it has to be assumed that it remains conta-
gious for seven days before and seven days after the
appearance of the rash. Rubella’s exanthem is macu-
lopapulous. It starts in the face and spreads quickly.
Furthermore, there is a lymphadenopathy, which is typ-
ically located behind the ears (retrooauricular), in the
neck (posterior cervical) and at the back of the head
(postoccipital). In most cases there is only a mild ele-
vation of body temperature. In up to 50% the course of
the infection is asymptomatic. An arthritis can appear,
further complications (encephalitis, thrombocytopenic
purpura) are rare. An infection during pregnancy has to
be feared as the transmission of the virus to the unborn
child can cause severe congenital anomalies, the � con-
genital rubella syndrome. Rubella infection can be pre-
vented by an active rubella-vaccination (� immuniza-
tion, active).
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Cross-References

� Rubeola

Rubella Immune Globulin

� Rubella-Vaccination, Passive

Rubella Immune Prophylaxis

� Rubella-Vaccination, Passive

Rubella, Morbilli

� Measles

Rubella Vaccination

Synonyms

Rubella immunization; German measles immunization;
German measles vaccination; Three-days measles vac-
cination; Three-days measles immunization

Definition

The course of rubella is harmless for the patient, both in
childhood and in adulthood. However, if the first infec-
tion occurs during pregnancy, it represents a great threat
to the embryo. For this reason, the number of rubella
antibodies (antibody titer) in women in the early stage
of pregnancy is checked in order to determine their
immunity to rubella. The rubella vaccination was intro-
duced in 1969/1970. Nowadays, it is generally applied
in combination with the vaccination against measles
and mumps (MMR). The patient receives the first inoc-
ulation at a minimum of 11 months of age and a second
vaccination at an interval of at least 4 weeks later. The
protection rate is 95%. Contraindications for rubella or
MMR vaccination are immunodeficiency, acute illness
with fever, pregnancy and a known severe allergic reac-
tion to components of the � vaccines or the carrier pro-
tein.

Rubella Vaccination, Passive

Synonyms

Application of rubella immune globulin; Rubella im-
mune prophylaxis; Application of German measles
immune globulin; German measles immune prophy-
laxis; Three-day measles immune globulin; Three-day
measles immune prophylaxis

Definition

In general, German measles is an infectious disease
with a harmless course, but for unborn babies in the
womb it is very dangerous. Prenatal infection can lead
to the congenital rubella syndrome (CRS or Gregg’s
syndrome), which is associated with low birth weight,
deafness, cataract and heart defects. At the beginning of
a pregnancy the woman’s immune status against rubel-
la is checked by determination of the amount of � anti-
bodies (titer). In the case of a low or a missing immune
status a passive rubella vaccination should be given
when the pregnant woman has come into contact with
German measles.

Rubeola

Synonyms

Rubella; Measles

Definition

Measles or rubeola is a highly contagious disease of
young children, caused by a virus and spread by droplet
spray from the nose, mouth, and throat of individuals
in the infective stage. This period begins 2 to 4 days
before the appearance of the rash and lasts from 2 to
5 days thereafter. The first symptoms of measles, after
an incubation period of 7 to 14 days, are fever, nasal
discharge, and redness of the eyes. Characteristic white
spots appear in the mouth, followed by a rash on the
face that spreads to the rest of the body. The symp-
toms disappear in 4 to 7 days. One attack of measles
confers lifelong immunity. Complications are possible
such as bronchial pneumonia and encephalitis. Com-
mon measles in pregnant women can be a threat to the
unborn child, and � vaccination of women well before
pregnancy is recommended. Immunization by injection
of live measles-virus vaccine.
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Sackett, David

Definition

As the founder of Canada’s first department of clin-
ical epidemiology at McMaster University in Hamil-
ton, Ontario in 1967, Dr. Sackett has made significant
contributions to how we measure the presence of dis-
eases in populations, and in particular how we assess
the effectiveness of various forms of treatment. By
employing precise models and innovative approaches,
Dr. Sackett has emphasized the importance of clinical
trials and other forms of objective evidence in evaluat-
ing what the various possible forms of treatment accom-
plish, and how they can be made more effective for
the patient’s benefit. His textbook “Clinical Epidemiol-
ogy: A Basic Science for Clinical Medicine” has gone
through several editions and is a classic in the field.

SAE

Definition

SAE is an abbreviation for serious adverse event.
Adverse events are undesirable experiences associated
with the use of a medical product (drug or device) in
a patient. Such events are classified as serious if the
event meets at least one of the following criteria:
• death of the patient;
• life-threatening (substantial risk of dying, or suspi-

cion that continued use of product would result in
the death of the patient);

• hospitalization (due to the event, or prolonged stay
in hospital due to the event);

• disability (events resulting in a significant, persistent
or permanent change, impairment or damage in the
patient’s body function or quality of life);

• congenital anomaly (adverse outcome in a child due
to exposure to the medical product prior to concep-
tion or during pregnancy);

• requires intervention to prevent impairment or dam-
age (use of the medical product results in a condi-
tion which requires medical or surgical intervention
to preclude permanent impairment or damage to the
patient).

Serious adverse events should be reported to the com-
petent authorities (e. g. FDA in the US).

“A Safe Place to Suffer”

Synonyms

Palliative medicine; Palliative care; Hospice

Definition

Hospice and palliative care may not be described by
anything better than by the term ‘a safe place to suffer.’
This expression was first used in 1987 by Averil Stede-
ford a psychiatrist working at a hospice in Oxford, UK
in order to illustrate palliative care (place = relation-
ship between a patient and his person in charge; suffer
= rest distress after palliative help).

Cross-References

� Palliative Medicine and Hospice Care

Safety Management

� Risk Management and Communication
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Safe Water

� Drinking Water

Sakai

� Indigenous Health, Asian

Sakha

� Indigenous Health, Asian

Salary

Definition

In salaried payment systems, the physician is paid
for units of time. Remuneration is independent of the
volume of services and independent of the number
of patients. Salaried providers work within a defined
schedule; in some countries, they are allowed to treat
patients privately after hours. Physician income is
determined by the content of the employment contract.
Salaries mostly depend on the physician’s qualification
and his or her task profiles and provide a high degree of
income security to physicians.

Saldana

� Leishmaniasis, Cutaneous

Salutogenic

Synonyms

Health generating; Health creating

Definition

This is a composite word coined by the medical sociol-
ogist, Aaron Antonovsky. In seeking to reorient health

professionals from a � pathologising approach to the
discussion of health related issues and processes, he
chose a Latin word for health, salus, and a Greek
word for generation or origin, genesis. The combination
resulted in the word salutogenesis, or health generation.
The adjectival form, salutogenic, emphasizes the health
generating propensities of processes and mechanisms.

Sample

Definition

A set of subjects or objects from a population. For
a sample to be useful in drawing inferences about the
larger population from which it was drawn, it must
be representative of the population. Thus, typically
(although there are exceptions), the ideal sample to
employ in research is a random sample. In random sam-
pling, each subject or object in the population has an
equal likelihood of being selected as a member of that
sample.

Sample Size

Definition

The sample size represents the number of persons who
should be included in the � experimental study before
the investigation commences. The sample size should
be large enough to keep the chances of statistical errors
low. Several factors are considered in the calculation of
sample size. For dichotomous outcome studies, these
factors are event rate in the control group, expected
benefit from the intervention, level of adherence to the
control regimen, alpha level, and power. For continuous
outcome studies, the mean and variance of the control
and intervention groups, plus the level of adherence,
alpha level, and power are the relevant variables.

Sample Size Calculation

� Sample Size Determination
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Sample Size Determination

NATASA MILIC

Institute for Medical Statistics and Health Research,
Faculty of Medcine, University of Belgrade,
Belgrade, Serbia
nika4@eunet.yu

Synonyms

Sample size calculation

Definition

One of the major steps in research design is sample
size determination, meaning determination of the exact
number of subjects (i. e. sizing the � sample as neces-
sary for reaching the expected � research goal). The
quality of the estimate ultimately depends on the qual-
ity of the information used to derive it. Care should be
taken to avoid overestimating the likely event rate and
the feasible effects of treatment.

Basic Characteristics

To make this crystal clear from the very beginning, the
“magic number” as an optimal size of a sample sim-
ply does not exist. The optimal number depends on the
research characteristics and the characteristics of the
� population used as the sample source. These demands
can be summarized as follows:
1. Measuring or using knowledge of the outcome vari-

able’s variability (� outcome research variable)
2. Identifying the research aim (whether it is regarding

estimation of a population � parameter, p, or a com-
bination of parameters, p1−p2, or hypothesis testing
regarding a parameter or a group of parameters)

3. Establishing the size of the effect, i. e. conciliat-
ing statistical and research (problem-based, medi-
cal) significance, and

4. Whether the issue at stake is � repeated measure-
ments or not?

Variability of the Outcome Variable

Measuring � variability usually encompasses a prac-
tical assessment of the real variability of the outcome
variable (σ ), irrelevant of the statistical procedure: esti-
mation of a population parameter or hypothesis testing.

Example

Effects on subjects’ heart rate (defined as beats per
minute, bpm) were tested for two drugs (A and B). Five
subjects were given drug A and another five were given
drug B, and their results were:

Drug A: 55, 55, 55, 55, 55
Drug B: 60, 60, 60, 60, 60.

It can easily be concluded that the average heart rate
in subjects taking drug A was lower than that of those
taking drug B.
In reality, these values will never be obtained, therefore
the second possible scenario could be:

Drug A: 59, 51, 60, 50, 55
Drug B: 56, 49, 60, 71, 64.

In both cases, the mean value derived from the Drug
A group is 55 bpm and that from the Drug B group is
60 bpm. Of course, in the case of the latter, it is more
difficult to state whether there is a real difference in
heart rate in subjects treated with Drug A or Drug B.
The variability of the value itself blurs the possible exis-
tence of the real difference between the two.
Generally, the greater the variability of the outcome
variable, the harder it is to answer certain research ques-
tions, meaning that the relationship between variability
and sample size is directly proportional. If the variabil-
ity of the population is unknown – which is practical-
ly a rule – it is acquired through available literature or
from pilot studies. If a pilot study is the case, the fol-
lowing approximation is recommended:

σ ≈ (max value − min value)/4 ,

where σ is the standard deviation in the population; the
denominator can be 6 instead of 4, although rarely.

Estimation of a Population Parameter

The research aim is often an estimate (� estimation)
of one or more parameters or their linear combination.
Research aims of this type include estimating the mean
length of treatment for myocardial infarction (μ), esti-
mating the mean difference (μ1 − μ2) of heart rate val-
ues in subjects receiving the same drug in different dos-
es, and estimating the population of patients suffering
from multiple sclerosis, etc.
The estimate of parameters is based on � standard
error (SE), which measures the difference of the sample
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statistics from the real population parameter. Its relation
to sample size is as follows:

SE is proportional to 1/
√

n .

What the aforementioned shows is that the greater the
sample size (n), the lesser the standard error. Further-
more, SE is inversely proportional to the square root of
the sample size, meaning that by doubling the sample
size, standard error is reduced only by the factor that
is the square root of 2, i. e. 1.41. Similarly, a nine-fold
increase of sample size is followed by only a triple-size
increase in the sample error.
In any case of parameter estimation, the researchers
have to determine point estimation and interval estima-
tion (confidence interval) when they wish to determine
the � probability level – accuracy and precision. The
width of the interval estimate, together with the knowl-
edge of the variability of the outcome variable, deter-
mines optimal sample size.
Determining the number of subjects required is done
by calculations using the aforementioned formulas or,
more often, using particular tables, depending on what
is estimated: the population proportion (π), difference
of population proportions (π1 − π2), population mean
(μ) or difference of μ1−μ2 (actually, the most frequent
mean difference of the outcome variable between the
two factor categories). Naturally, together with these,
there are also other population parameters: cross rela-
tion in case-control research, relative risk, incidence,
size effect, etc.

Example

Determine the sufficient number of subjects for estimat-
ing the proportion of diabetics in a given population.
The following formula can be used:

n = (
Z2

1−α/2 × π × (1 − π)
)
/E2 .

First, it is assumed that the proportion of diabetics in
the entire population is roughly 3%, and the solutions
for various confidence levels and different estimate pre-
cision are provided:

1. We choose E = 0.5% for the assumed proportion
of the entire population. For an accuracy of 95%,
z = 1.96:

n = (
1.962 × 0.03 × (1 − 0.03)

)
/0.0052 = 4472

2. For E = 2% and z = 1.96, we get the following:

n = (
1.962 × 0.03 × (1 − 0.03)

)
/0.022 = 279

3. For E = 1% and z = 2.575 (99% accuracy), we get
the following:

n = (
2.572 × 0.03 × (1 − 0.03)

)
/0.012 = 1922

Consequently, the change of estimate precision from
0.5% to 2% diminished the sample size from the ini-
tial 4472 to 279, while the change in confidence level
from 0.95 to 0.99 changed the sample size from 279 to
1922.

Hypothesis Testing

The research aim can take the form of a question:
Is the frequency of epileptic seizures less in patients
taking Drug A or in those taking Drug B?
In this case, the hypothesis involves testing the differ-
ence between parameters.
When determining the sufficient number of subjects for
the situation of � hypothesis testing, the key informa-
tion is provided by:

1. The level of significance (α; or the probability of
making a Type I error)

2. β (or the probability of making a Type II error)

3. 1 − β, which is the power of the statistical test.

Prior to beginning the investigations, α and β, which –
together with the estimates of variability of the outcome
variable – affect sample size, are chosen. The chosen
Type I and Type II errors not only influence sample size,
but they are important in interpreting the reach of the
statistical conclusions. Type I error represents a “false
alarm”, while Type II error is a “miss”.
Reducing the odds of a Type I error is achieved by
choosing an acceptable level of significance, α – usu-
ally of 0.05 or less. This convention helps the “false
alarm” to be reduced to a rate lower than 1/20 (i. e.,
5/100). A sole repetition of the finding by independent
researchers provides important evidence that the origi-
nal decision of rejecting the null hypothesis was correct.
Reducing the odds of a Type II error is achieved by
increasing the size of the sample, n; reducing measure-
ments’ variability; using one-sided testing; and lower-
ing the criteria regarding α.
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Example

The difference between parameters π1 and π2, meaning
μ1 and μ2, in a sole test is assessed. In both cases, the
researcher decides the size of the difference between the
two parameters is worth determining. For example, for
a 4% difference, besides the usual values of α = 0.05
and β = 0.20 (1 − β = 0.80, the power of the test),
with the assumption that P1 and P2 are 5% and 9%,
respectively, using one of the Tables, we determine an
n value is 552. Therefore, 552 subjects are necessary
for each group to show a 4% difference between the
two parameters.

Size Effect

� Statistical vs. Clinical Significance.
Instead of tables, we can use various formulas for sam-
ple sizing as shown in Table 1.
Consequently, in a controlled clinical trial aiming to
assess the efficiency of a given substance (parallel
groups: control group with placebo and experimental
group with the substance) in asthma patients, in the
procedure of determining necessary sample sizes of the
two groups, an accord should be reached regarding the
following values:
1. Therapy efficiency – the outcome (measured by the

forced expiratory volume of the first second, FEV1);
2. Clinically relevant difference – of 150 ml minimum

when compared to placebo;
3. σ (assumed standard deviation of the outcome) is

420 ml;
4. α (probability of Type I error providing the null

hypothesis [H0] is correct) is 0.05, and
5. β (probability of Type II error providing H0 is

wrong) is 0.2.

Sample Size Determination, Table 1 Approximate formulas for sample size determination in some empirical situations

Statistical methods for testing the significance
of difference between:

Necessary size of a sample (n)

Mean value of a group (e) and standard value (sg) [(Z1−α/2 − Zβ)σ/(μe − μsg)]2

Two mean values (e and k) 2[(Z1−α/2 − Zβ)σ/(μe − μsg)]2

Proportions of a single group (e) and the standard value (sg) [Z1−α/2(πsg(1 − πsg))
1/2 − Zβ(πe(1 − πe))

1/2/(πe − πsg))]2

Two proportions (e and k) [Z1−α/2(2πk(1 − πk))
1/2 − Zβ(πe(1 − πe)+πk(1 − πk))

1/2/(πe − πk))]2

where Z is standardized normal value – z score, while σ , μ and π are parameters of the population – standard deviation, mean, and proportion
respectively

Replacing these values in the table’s formula, we find:

n = 2 × (1.96 + 0.84)2 × 4202/1502 = 122.9

The result shows that each group should encompass 123
patients.
The numerous formulas from the previous Table are,
actually, adequate for getting initial information on the
sample size. Practically speaking, there is a myriad of
problems one should be bear in mind before apply-
ing them. The most common is unknown variability of
the outcome, which is usually shown through standard
deviation. To evade it partially, a new element of incer-
titude can be introduced, which is the approximation
of the unknown variability with a reasonable estimate
derived from previous research and/or pilot studies. The
remaining, equally important, issues are lack of stan-
dard clinically relevant differences, robustness or sen-
sitivity of the chosen statistical methods, and the arbi-
trary level of chosen errors’ probabilities. Disregarding
these, this (classical) approach to sample sizing is used
more frequently than the sequential approach, where
the sample size is not determined in advance but the
measurements and analyses are preformed in sequences
(a couple of subjects – each one belonging to a differ-
ent group) and the procedure is repeated until the null
hypothesis for the assigned probabilities is accepted or
rejected.

Statistical Software Packages

There are several commercial statistical software pack-
ages capable of being used for sample size calculation.
They include EGRET-SIZ by Cytel Software Corpora-
tion, SamplePower by SPSS Inc., nQuery Advisor by
Statistical Solutions, and PASS by Number Cruncher
Statistical Systems. Most of the software packages pro-
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vide sample size estimates for a broad range of statisti-
cal models including tests for means, proportions, anal-
ysis of variance, regression, and survival analysis. Other
“freeware” may be found in public health service orga-
nizations or from individual statisticians.
In all cases, it is important to understand the statistical
procedures by which a computer package is calculating
the sample size. Otherwise, the calculated sample size
can be erroneous and lead to an underpowered or over-
powered study.

Cross-References

� Estimation
� Hypothesis Testing
� Outcome Research Variable
� Parameter
� Population
� Probability
� Repeated Measurements
� Research
� Sample
� Standard Error
� Statistical vs. Clinical Significance
� Variability
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Sanitation

Synonyms

Sanitization

Definition

Sanitation refers to principles of health preservation,
including hygiene on an individual level and public
health on a communal level. Sanitation is aimed at
elimination or reduction of health hazards associated
with the water supply, the collection and disposal of
solid and liquid waste, and the prevalence of rodents
and insects. It also refers to noise, air pollution, and
improper food handling. Disposal of toxic, medicinal
or radioactive waste is also important.

San (Southern Africa, Kalahari Desert,
Namibia, Botswana)

� Indigenous Health – Africa

SARS

Synonyms

Severe acute respiratory syndrome

Definition

SARS is an infection with the coronavirus, which
appeared for the first time at the end of 2002, and which
became the first big epidemic of the 21st century, most-
ly involving China, Hong Kong, Singapore and Cana-
da. Initially, the disease was transmitted from animals
to humans by the civet cat, which is a popular food in
South China. SARS can also be transmitted between
humans by direct contact as a droplet infection. After an
incubation period of 2–7 (maximum 12) days the infect-
ed person suffers from fever, sore throat, bad cough and
difficulties in breathing; an atypical pneumonia devel-
ops. Lethality of SARS is about 10%. A specific thera-
py is not available. Persons with SARS have to be iso-
lated; people who come into contact with the patient
should wear protective clothing and use a face-mask.
These face masks (covering nose and mouth) can also
be used outside of hospitals for infection prophylaxis.
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Saved Young Live Equivalent (SAVE)

Definition

The concept of saved young life equivalent attempts
to estimate the limitations to the individual by defined
changes of health in relation to life expectancy and the
quality of life of young people. The concept has not
been used in larger empirical studies so far.

SBRI

� Specific Building- and Home-Related Illnesses

SBU

Definition

The Swedish Council on Technology Assessment in
Health Care (SBU) is an independent governmen-
tal agency promoting the rational use of health care
resources in Sweden. It assesses clinical, economic,
social, and ethical implications of new and established
health technologies. It reviews and synthesizes data
and disseminates its assessments widely to help deci-
sion-making that promotes the efficient delivery of high
quality care. It also houses the headquarters of the Inter-
national Network of Agencies for Health Technology
Assessment (� INAHTA) and European Collaboration
for Health Technology Assessment (� ECHTA).

Scabies

Synonyms

Infection with Sarcoptes Scabiei; Itch

Definition

Scabies is caused by the mite Sarcoptes scabiei. The
infection is transmitted by close contact. As the par-
asites can survive outside their host for about 4 days,
transmission can also take place by bedlinen, clothing
or soft-toys. While the male mite stays on the surface of
the skin, the female parasite penetrates the skin and tun-
nels into the stratum corneum, where it releases eggs.
On the skin, papules and slightly prominent aisles are

visible. Besides the genital region, the umbilical area
and the nipples are involved as well as the interdigi-
tal region of the fingers and the toes. A characteristic
symptom is strong itching, especially at night (due to
the warmth of the bed); scratching can cause a bac-
terial superinfection of the affected parts of the skin.
Medicinal treatment, which often has to include peo-
ple in close contact, is performed as a local therapy;
lindane, benzylbenzoat (10%), permethrin (5%), cro-
tamiton (10%) or malathion can be used. As a support-
ing hygienic measure, bedlinen and laundry should be
washed at temperatures of at least 60°C. Mites on soft-
toys can be killed by freezing or by keeping them in
plastic bags for about two weeks.

Cross-References

� Sexually Transmitted Diseases

Scale of Measurement

� Level of Measurement

Scarcity

Synonyms

Limited resources

Definition

The fact that goods are scarce while needs are in prin-
ciple infinite is the reason why budgeting is necessary.
Hence scarcity is the basic axiom of economics, which
is concerned with the efficient distribution of scarce
resources. The scarcity of resources in the healthcare
system calls for prioritization – i. e. the setting of (oral)
health goals – and in certain cases also implies the
rationing of medical benefits. Decisions on the effi-
cient allocation of resources can be placed on a rational
foundation by the use of the models and data of health
economics. For instance, the various possible applica-
tions of scarce funds can be evaluated by means of the
“opportunity cost” approach. The opportunity cost is
the value to society of the resources appropriated for
a given medical program if they were to be used for an
alternative purpose.
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Scarity of Resources

Synonyms

� Resource Allocation

Definition

The basic assumption of health economics is that
resources for health care are limited (scarcity of
resources). From a health care system’s perspective or
a public payer’s point of view, the consequence of that
assumption is the necessity to decide where to allocate
the resources; or in other words: which health care tech-
nologies should be reimbursed and to what extent. One
criterion for resource allocation decision making can be
cost-effectiveness.

Scarlet Fever

Synonyms

Scarlatina

Definition

Scarlet fever, which is caused by group A streptococci,
is spread by droplets. Following an incubation period
of 3–4 (–8) days, there is an acute onset with fever,
headache, pharyngitis, vomiting and an inflammation
of the tonsils. The rash which is fine, red and rough-
textured (like sandpaper), appears first on the chest, in
the axilla and behind the ears and afterwards general-
izes. The cheeks are flushed, the area around the mouth
is pale. A characteristic symptom is the inflammation
of the papillae of the tongue, called “red strawberry”
or “raspberry tongue.” Streptococci can be detected by
throat culture and treatment consists of antibiotic ther-
apy. Scarlet fever is followed by a desquamation of the
skin, which is characteristic on the palm of the hands
and the sole of the feet. Possible complications are oti-
tis, myocarditis, arthritis and nephritis. Scarlet fever
usually induces immunity, but recurring attacks may
occur.

Schistosome dermatitis

� Cercarial Dermatitis

Schistosomiasis

Synonyms

Bilharziasis; Infection with schistosomes

Cross-References

� Water Quality and Waterborne Infectious Diseases

Schizoaffective Disorder

Definition

Individuals with schizoaffective disorders show both
affective and schizophrenic symptoms. However, the
symptoms do not justify a diagnosis of either � schizo-
phrenia or depressive or manic episodes.

Schizophrenia

Definition

According to ICD-10, schizophrenic disorders are char-
acterized in general by fundamental and characteris-
tic distortions of thinking and perception, and affects
that are inappropriate or blunted. Clear conscious-
ness and intellectual capacity are usually maintained
although certain cognitive deficits may evolve over the
course of time. The most important psychopatholog-
ical phenomena include thought echo, thought inser-
tion or withdrawal, thought broadcasting, hallucina-
tory voices commenting or discussing the patient in
the third person, thought disorders, negative symptoms,
and delusional perception and � delusions of control,
influence or passivity. Paranoid schizophrenias are the
most prevalent form; other forms of schizophrenia are
hebephrenic (only in adolescents and young adults),
catatonic, simple, and residual schizophrenias.

Schizotypal Disorder

Synonyms

Latent schizophrenic reaction; Borderline schizophre-
nia; Latent schizophrenia; Prepsychotic schizophrenia;
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Prodromal schizophrenia; Pseudoneurotic schizophre-
nia; Pseudopsychopathic schizophrenia; Schizotypal
personality disorder

Definition

A schizotypal disorder is characterized by eccentric
behavior and anomalies of thinking and affect which
resemble those seen in � schizophrenia, though no def-
inite and characteristic schizophrenic anomalies occur
at any stage. The symptoms may include a cold or inap-
propriate affect; anhedonia; odd or eccentric behavior;
a tendency to social withdrawal; paranoid or bizarre
ideas not amounting to true � delusions; obsessive
ruminations; thought disorder and perceptual distur-
bances; occasional transient quasi-psychotic episodes
with intense � illusions; auditory or other � hallucina-
tions; and delusion-like ideas, usually occurring with-
out external provocation. There is no definite onset and
evolution and course are usually the same as those of
a personality disorder.

Schizotypal Personality Disorder

� Schizotypal Disorder

Science-Based Medicine

Synonyms

Evidence-based medicine; Evidence-based clinical
practice; Evidence-based health care practice

Definition

Evidence based medicine is a term used to denote
a recent movement to establish the most effective prac-
tice through the use of the scientific method and modern
information technology. As the result, standard proto-
cols for diagnosis and treatment are delivered to health
care providers.

Cross-References

� Evidence Based Medicine

Scientific Evidence

Definition

Scientific evidence is evidence that serves to either sup-
port or counter a scientific theorem or hypothesis. Such
evidence is expected to be empirical and properly doc-
umented in accordance with scientific methods that are
applicable to the particular field of inquiry. Standards
for evidence may vary according to whether the field
of inquiry is among the natural sciences or social sci-
ences.

Scope

� Environment

Scorn

� Disdain

Screening

SANDRA ŠIPETIĆ GRUJIČIĆ

Institute of Epidemiology, School of Medicine,
University of Belgrade, Belgrade, Serbia
sandragru@ptt.yu

Definition

Screening can be defined “as the presumptive identifi-
cation of unrecognized disease or defect by the applica-
tions of tests, examinations or other procedures which
can be applied rapidly. Screening tests sort out appar-
ently well persons who probably have a disease from
those who probably do not” (Last 2001).
The aim of the screening test is to detect disease in
the preclinical phase (� Preclinical Phase of Disease),
when it is more easily curable. A screening test is not
a diagnostic test. All persons who screen positive must
be referred to their physicians for diagnosis and neces-
sary treatment (Gordis 2004).
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Basic Characteristics

Diseases Appropriate for Screening

To be appropriate for screening, a disease should be an
important health problem, the treatment should be more
beneficial in terms of reducing morbidity or mortality
when given before rather than after symptoms devel-
op, the � natural history of the disease should be well
known, and the � prevalence of the preclinical phase
of the disease should be high among the population
screened (Miller 2005).

Characteristics of a Good Screening Test

A suitable screening test must be available, inexpen-
sive, quick and easy to administer, impose minimal dis-
comfort on patients, and have good validity and relia-
bility (Webb et al. 2005).

Validity of Screening Test

The validity of a screening test is defined as the ability
of a test to distinguish individuals who have a disease,
as test-positive, from those who do not have a disease,
as test-negative. Sensitivity and specificity are two mea-
sures of the validity of a screening test. These two com-
ponents of validity are determined by comparing the
results obtained by the screening test with those derived
from some “� gold standard” (Table 1).
Sensitivity is the ability of the test to identify all
screened individuals who actually have the disease; it
is the percentage of individuals with disease who test
positive (Table 1).
Specificity is the ability of the test to identify only
disease-free individuals who do not actually have the

Screening, Table 1 Sensitivity, specificity and predictive value of the
screening test

E X A M I N A T I O N

Screening test Disease present Disease absent

Positive A (true positives) B (false positives)

Negative C (false negatives) D (true negatives)

Total A + C B + D

Sensitivity (%) = A / (A + C) × 100
Specificity (%) = D / (B + D) × 100
Predictive value (+) = A / (A + B) × 100
Predictive value (–) = D / (C + D) × 100

disease; it is the percentage of individuals without dis-
ease who test negative (Table 1) (Gordis 2004).

True Positives

True positives are individuals with the disease who are
correctly screened “positive”.

True Negatives

True negatives are individuals without the disease who
are correctly screened “negative”.

The Importance of False Positives

False positives are individuals who screened positive
but do not really have the disease. The problems with
false positive results are firstly that they pose a burden
to the health system, and secondly that they cause anx-
iety and worry in individuals who have been told that
they have tested positive.

The Importance of False Negatives

False negatives are individuals who screened negative
but actually have the disease.
Individuals with false negative results usually start
interventions late and, because of that, the � effective-
ness is reduced.

Correlation of Sensitivity and Specificity

An ideal screening test would be 100 per cent sensi-
tive and 100 per cent specific. In practice this does not
occur. Sensitivity and specificity are usually inversely
related.

The Cutoff Level Between Sensitivity
and Specificity

For many screening tests, there are some people who
are clearly � normal, some clearly abnormal, and some
who fall into the gray zone between the two. In these
situations, the � cutoff level between normal and abnor-
mal is an arbitrary decision. Lowering the criterion
of abnormality will mean that more people who actu-
ally have the disease will be test-positive (increased
sensitivity), but the number of people who do not
have the disease but test positive will also increase
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(decreased specificity). Conversely, making the crite-
rion more stringent leads to increased specificity and
decreased sensitivity.
One way of addressing the problem of the cut-off
between sensitivity and specificity is to use the results
of several screening tests together (Gordis 2004).

Predictive Value of Screening

The predictive value of the screening test can be posi-
tive or negative. It measures whether or not an individ-
ual actually has the disease. Predictive value positive is
the percentage of individuals who test positive and who
actually have the disease. Analogously, predictive value
negative is the percentage of individuals who test nega-
tive and who are actually disease-free. The calculations
of these measures are illustrated in Table 1.
The predictive value of a screening test is determined
not only by factors that determine the validity of the test
itself, but also by the prevalence of preclinical disease.
When the prevalence of preclinical disease is low, the
predictive value positive will be low even using a test
with high sensitivity and specificity (Bhopal 2002).

Reliability (Repeatability) of Screening

The reliability of a screening test is the ability of a mea-
suring instrument to give consistent results when a mea-
surement is repeated under ideal conditions. Two major
factors that affect the consistency of the results are the
variation of a method and observer variation. The varia-
tion of a method depends on such factors as the stabili-
ty of the reagents used and fluctuations in the substance
being measured (e. g. blood pressure). Observer varia-
tion can stem from differences among observers (inter-
observer variation) and also from variation in read-
ings taken by the same observer on separate occasions
(intraobserver variation) (Gordis 2004).
The best quantitative measure for reliability is kap-
pa. Kappa is used to measure agreement between two
observers. It is defined as the agreement beyond chance
divided by the amount of possible agreement beyond
chance.

Different Types of Screening

Mass screening (population screening) refers to screen-
ing on a large scale, consisting of total population
groups.

Selective screening (targeted screening) is applied to
subsets of the population who are at high risk for dis-
ease or certain conditions as the result of family, age, or
environmental exposure.
Multiple screening is defined “as the use of two or
more screening tests on a single occasion” (Last 2001).
Multiple screening tests can be sequential (two-stage)
or simultaneous. Sequential screening is carried out in
stages, and only initially positive individuals undergo
the second stage. Simultaneous screening means that
two or more tests are used simultaneously to detect
disease. The individual is generally considered to have
tested positive if he has a positive result for one or more
of the tests.
Opportunistic screening is screening of individuals who
visited their doctor regarding a condition unrelated to
the screening (Gordis 2004).

Study Designs for Evaluation of Screening

A number of epidemiological design strategies are uti-
lized to evaluate the � efficacy of a screening program,
including � observational studies (such as correlation,
case-control, and cohort studies), as well as � experi-
mental studies.
� Correlation studies are used to examine trends in dis-
ease rates in relation to screening frequencies within
a population, or to compare the relationship between
the frequencies of screening and disease rates in dif-
ferent populations. In � case-control studies, partici-
pants with and without the disease are compared with
respect to their past exposure. Using � cohort studies,
the case-fatality rate of those who chose to be screened
is compared with the comparable rate among those who
were not screened. � Randomized experimental trials
can provide the best and most valid evidence concern-
ing the efficacy of a screening program (Webb et al.
2005).

Biases in Evaluation the Benefits of Screening

Biases (� Bias; � Confounding and Interaction) of par-
ticular relevance to the evaluation of screening are lead-
time bias, length/time bias, and selection bias.
Lead-time bias is the perception that the screen-
detected case has a longer survival simply because the
disease was identified earlier in the natural history of
the disease. Lead-time is the period of time from the
detection of a medical condition by screening to the



1284 Scrofula

appearance of symptoms. When lead-time is very short
(e. g. lung cancer), the treatment of medical conditions
picked up by screening is likely to be no more effec-
tive than treatment after symptoms appear. On the oth-
er hand, when lead-time is long (e. g. cervical cancer),
treatment of the medical condition found by screening
can be effective.
Length/time bias is an error that occurs because the
proportion of slow-growing lesions diagnosed during
screening programs is greater than proportion of fast-
growing lesions. The effect of including a greater num-
ber of slow-growing cancers makes it seem that the
screening is more effective.
Selection bias (volunteer bias) is an error due to dif-
ferences in characteristics between people who are
screened and those who are not. In general, volunteers
tend to have better health and are more like to com-
ply with medical recommendations. On the other hand,
volunteers may represent people who are at high risk
of developing the disease because they have anxieties
based on a positive family history or lifestyle charac-
teristics. The problem is that we do not know in which
direction the selection bias might operate and how it
might affect the study results (Gordis 2004).

Cross-References

� Case Control Studies
� Cohort Studies
� Cutoff Level
� Ecological Study
� Effectiveness
� Efficacy
� Experimental Studies
� Gold Standard
� Natural History
� Normal
� Observational Studies
� Preclinical Phase of Disease
� Prevalence
� Randomized Experimental Trial
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Scrofula

� Morbus Koch (Koch’s Disease)
� Tuberculosis

Scrofula, Pott’s Disease

� Tuberculosis and Other Mycobacterioses

Scrub Typhus

� Tsutsugamushi Fever

Seamless Care

� Continuity of Care

Secondary Association

Definition

When a factor C and a disease A are associated only
because both are related to some common underlying
condition B, this is a non-causal type of association.
Alteration in factor C will not produce alteration in the
frequency of disease A unless the change also affects
the common underlying condition B as well.

Secondary Care

Synonyms

Specialized health services; Ambulant or inpatient ser-
vice
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Definition

Secondary care describes all health care services pro-
vided by medical specialists generally not having the
first contact with patients such as dermatologists, car-
diologists, urologists, etc. On referral from � prima-
ry care patients have access to the specialized ser-
vices in secondary care which are provided either in
ambulatory settings or in inpatient services such as
emergency rooms, intensive care medicine and surgery
services. In some health care systems patients may have
direct access to secondary care through specific health
insurance, but in most health care systems this direct
access is limited due to cost containment reasons. Sec-
ondary care does not include highly specialized, tech-
nical � inpatient health care services; those are part of
tertiary care.

Secondary Channels

Definition

Secondary channels provide information about prima-
ry research documents, and some even contain the
documents. The major secondary channels are bibli-
ographies, research registers, and references databas-
es, including citation indexes. They are constructed by
third parties for the explicit purpose of providing lit-
erature searchers with a relatively comprehensive list
of studies relating to a topic. Secondary channels have
summarized accounts that often include just research
abstracts, research summaries, bibliographic informa-
tion, or all three, which can be used to obtain the full
reports.

Secondary Dental Care

Definition

Secondary dental care services are provided by dental
specialists in their offices, in local community hospi-
tals or universities for a patient referred by a primary
care provider who first diagnosed or treated the patient.
Referrals are for those patients who require the specif-
ic expertise or treatment measures performed by spe-
cialized dentists. These include both outpatient dental
care and inpatient services, oro-maxillo-facial surgery

services, orthodontic services, periodontal services, ser-
vices for people with disabilities, diagnostic laborato-
ry and dental imaging services, etc. Some primary care
providers may also take care of hospitalized patients.

Secondary Patient Data

Definition

Secondary patient data are derived from primary data –
including disease and procedure indexes, health care
statistics, and disease registries. Secondary data are cre-
ated in a highly standardized way. For this reason, the
information derived from secondary data are compara-
ble to other sources.

Secondary Plant Compounds

Definition

Secondary plant compounds are a group of approxi-
mately 60 000–100 000 substances which can be classi-
fied according to their chemical structures and function-
al properties into different sub groups. The main groups
are carotenoids, phytosterole, glucosinolate, flavonoids,
phenolic acid, protease inhibitors, monoterpens, phyto
estrogenes and sulfur compounds. They are found in
plants as plant pigments, growth regulators, pest and
parasite repellents and aromas and scents. So far only
a little group of approximately 100 substances has been
investigated. Approximately 1.5 g of secondary plant
compounds are absorbed daily in a mixed diet.

Secondary Research

Definition

Secondary research means research using data that
already exist in some form, having been collected for
a different purpose, perhaps even by a different organi-
zation, and which might be useful in solving a current
problem.

Secondhand Smoke

� Passive Smoking

http://en.wikipedia.org/wiki/Inpatient
http://en.wikipedia.org/wiki/Emergency_room
http://en.wikipedia.org/wiki/Emergency_room
http://en.wikipedia.org/wiki/Intensive_care_medicine
http://en.wikipedia.org/wiki/Intensive_care_medicine
http://en.wikipedia.org/wiki/Intensive_care_medicine
http://en.wikipedia.org/wiki/Surgery
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Secrecy

Synonyms

Privacy; Health data protection

Definition

Secrecy means the legal duty of a person or a legal
entity (including public health agencies) to keep cer-
tain information secret (thus, confidential) and not to
reveal it to any other person or entity. Such confidential-
ity duties may result from contracts, statutory laws or
other express warranties. Public health agencies as well
as health professionals have regular statutory confiden-
tiality duties with respect to personal and other sensitive
information obtained during the course of their profes-
sional conduct. Breaches of confidentiality may be pun-
ished under criminal law and lead to contractual or tort
liability under private law.

Cross-References

� Confidentiality

Secularization

Definition

Recognized in all forms of worldly religions, with par-
ticular reference to the explanation of the processes by
which earlier religious practices were formed and used
as the basis of human behavior.

Security Council

� United Nations Security Council

Sedentary Lifestyle

Synonyms

Inactivity

Definition

Sedentary lifestyle is defined as way of life that includes
little or no physical activity. It is often associated with

different ailments of the contemporary age such as obe-
sity, cardio- and cerebrovascular diseases, spinal defor-
mities, etc. It is common in urban areas whereas in rural
areas people tend to be much more physically active, for
example walking to and from work, gardening, etc.

Segregation Analysis

Definition

Segregation analysis is a complex statistical technique
which is used for investigation of the pattern of dis-
ease occurrence within pedigrees. It is focused on elu-
cidation of the types of genetic effects that underline
familial aggregation of the disease or trait. In this anal-
ysis, the most likely mode of inheritance is determined
through comparison between the observed familial dis-
tribution and the distribution expected from various
specific genetic models.

Selection Bias

� Observational Studies

Selective Prevention of Mental Disorders

Definition

Interventions target individuals or subgroups of the
population whose risk of developing a mental disor-
der is significantly higher than average, as evidenced
by biological, psychological or social risk factors.

Selective Sweep

Definition

The fixation of an � allele in a gene pool can also result
in neighboring alleles being swept to fixation where it
occurs sufficiently rapidly that the effects of recombina-
tion can not oppose it. The resultant reduction in allelic
and � haplotype diversity around this locus is known as
a selective sweep and can be used to identify loci under
positive selection.
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Self-Cleaning of the Soil

� Purification

Self Concept

� Self-Identity

Self-Determination

Synonyms

Sovereignty; Self-rule

Definition

Self-determination denotes determination of ones own
fate or course of action without compulsion. It is a prin-
ciple in international law that a people ought to be
able to determine their own governmental forms and
structure free from outside influence. Self-determina-
tion refers to a number of distinct human rights. These
include the right to equality under the law, the right to
a nationality, the right to freely leave and return to a per-
son’s country of origin, the right to freedom from per-
secution because of race, religion, or gender, and a host
of others.
Indigenous peoples do not have rights based on their
knowledge per se, but on the recognition of their rights
to self-determination as peoples. This is clearest in
settler societies, in there was a distinct and massive
colonizing event, such as happened in Australia, New
Zealand, Latin America, and North America. In most
of these countries, indigenous peoples are recognized as
a distinct class of people with “dual citizenship”. They
are members of their nation states, but they are also
members of indigenous collectives (first nations, clans,
tribes) that governed themselves prior to contact and
through the Law of Nations retained sovereign pow-
ers not ceded or lawfully terminated. The dual citizen-
ship has given rise to very complex rules of laws which
recognize spheres of rights to self-governance and self-
determination.

Cross-References

� Self-Government

Self-Direction

Synonyms

Autonomy

Definition

Personal governance of the self that is free from con-
trolling interferences.

Self-Government

JELENA GUDELJ RAKIĆ

Department of Food and Nutrition, Institute of Public
Health of Serbia, Belgrade, Serbia
jelgud@gmail.com

Synonyms

Sovereignty; Self-determination; Self-rule

Definition

The most widely accepted definition of self-determina-
tion is: ones right to participate in the democratic pro-
cess of governance and to influence ones future – polit-
ically, socially and culturally.
Self-determination or the right to self-determination is
defined as freedom of the people having the character-
istics of a nation to decide whether they will be inde-
pendent (choose their own government) or (continue)
to be part of another state. It is important to stress that
self-determination for indigenous peoples does not nec-
essarily imply secession from the state.
Self-determination has been defined by the Internation-
al Court of Justice, as the need to pay regard to the
freely expressed will of peoples.

Basic Characteristics

History

The principle of self-determination has been recognized
since 1919, when the League of Nations, precursor of
the United Nations, was established. At that time focus
was on the “principle” not the “right” of self-determi-
nation. It was only after the foundation of the United
Nations in 1945 that “principle” evolved into “right”
under international law.
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The primary aim of the right to self-determination in
international law was to allow the former colonies that
existed before World War II to have their say in their
future. So far the United Nations have been reluc-
tant to recognize any further extension of the right
beyond the traditional de-colonization context and this
is still a matter of dispute and controversy. Howev-
er, efforts are being made to further evolve this pro-
cess.

Right of Self-Determination
Under International Law

The right of self-determination is a fundamental princi-
ple and right under international law. It is incorporated
in the Charter of the United Nations and the Interna-
tional Covenant on Civil and Political Rights and the
International Covenant on Economic, Social and Cul-
tural Rights. Common article 1, paragraph 1 of these
Covenants says:
1. “All peoples have the rights of self-determination.

By virtue of that right they freely determine their
political status and freely pursue their economic,
social and cultural development.

2. All peoples may, for their own ends, freely dispose
of their natural wealth and resources without prej-
udice to any obligations arising out of internation-
al economic co-operation, based upon the principle
of mutual benefits, and international law. In no case
may a people be deprived of its own means of suste-
nance.

3. The States Parties to the present Covenant, includ-
ing those having responsibility for the administra-
tion of Non-Self-Governing and Trust Territories,
shall promote the realization of the right of self-
determination, and shall respect that right, in confor-
mity with the provisions of the Charter of the United
Nations”.

The right of self-determination has also been recog-
nized in many international and regional human rights
instruments such as Part VII of the Helsinki Final Act
1975, Article 20 of the African Charter of Human
and Peoples’ Rights and Declaration on the Granting
of Independence to Colonial Territories and Peoples.
The International Court of Justice has endorsed it. The
scope and content of the right of self – international
human rights experts have elaborated upon determina-
tion.

Right of Self-Determination
of Indigenous Peoples

� Indigenous peoples consider the right to self-deter-
mination as one of the fundamental conditions for the
enjoyment of all the individual human rights (civil,
political, economic, social or cultural). The right of self-
determination is equal for all people.
The United Nations has an important role in protecting
and promoting the rights of indigenous peoples. The
Working Group on Indigenous Populations (WGIP)
adopted the United Nations Draft Declaration on the
Right of Indigenous Peoples in 1994. It is divided into
nine parts and each part addresses particular thematic
concerns. The ninth part refers to miscellaneous provi-
sions.
Part I includes General principles (Articles 1–5), which
proclaim the rights of indigenous peoples to equali-
ty, freedom from adverse discrimination and national-
ity. Article 3 says that “indigenous peoples have the
right to self–determination”, and Article 4 recognizes
the right of indigenous peoples to maintain and devel-
op their distinct characteristics and legal systems, while
participating fully in the life of the State. Part II of
the Declaration (Articles 6–11) addresses the right of
indigenous peoples to physical existence, integrity and
security and a full guarantee against genocide, includ-
ing removal of indigenous children. Part III (Articles
12–14) refers to rights in relation to cultural, spiritu-
al and linguistic identity of indigenous peoples. Edu-
cational, information and labor rights are incorporated
in Part IV of the Draft Declaration (Articles 15–18).
These refer to the right to all forms and levels of educa-
tion including indigenous peoples’ own education insti-
tutions, the right to establish media in their own lan-
guages and equity in terms of international labor law
and national labor legislation. Part V (Articles 19–24)
includes participatory rights, the right to development
and other social and economic rights. In Part VI (Arti-
cles 25–30) refers to land, water and other resources.
Part VII (Articles 31–36) contains rights relevant to
exercise of self–determination and formation of indige-
nous peoples’ institutions. Part VIII (Articles 37–45)
includes issues regarding Declaration implementation
as well as UN cooperation and a special UN indigenous
Body among other issues.
The Draft Declaration provides a solid framework for
indigenous peoples’ rights as well as a basis for mobi-
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lizing resources. The majority of indigenous peoples
who took part in the UN work on the Draft Declara-
tion emphasize that their goal is to gain greater con-
trol over their lives by having the right to participate
in the decision making, not secession and indepen-
dence through the establishment of independent nation
states.
Ever since its adoption the Draft Declaration has had
considerable impact on the lives of indigenous peoples
worldwide.
There is an increasing number of State delegations
supporting the right to self-determination provided
that it poses no threat to the territorial integrity of
the States. These include Argentina, Bolivia, Cana-
da, Chile, Colombia, Denmark, Finland, Mexico, New
Zealand, Norway, Peru and Switzerland.

Right of Self-Determination
and Indigenous Peoples Health

Being the fundamental right of all peoples and, as such,
firmly established in international law, the right of self-
determination is one of the cornerstones of health issues
of � indigenous peoples worldwide.
By the right of self-determination in terms of health,
the right to influence decisions regarding health care
system provisions is fundamental. Cultural, tradition-
al and religious beliefs all influence both health knowl-
edge and health practices of indigenous peoples. Under-
standing of illness as well as methods to overcome dif-
ferent ailments varies greatly not only between indige-
nous and other population groups but also within dif-
ferent indigenous communities. An holistic approach
to health and disease provides a basis for health prac-
tices in indigenous communities. However, very often
indigenous peoples are deprived of proper medical care
due to the negligence of the national health care ser-
vices towards the specific needs of indigenous groups.
Access to health services and to health promotion and
prevention programs for indigenous people are limit-
ed, inadequate and frequently culturally inappropriate.
Therefore, sustainable solutions to indigenous health
problems must address and acknowledge the right of
self-determination which needs to be implemented in
the health care systems. Otherwise, in the future, we
will witness a rise in differences in morbidity as well as
mortality between indigenous and non-indigenous peo-
ples.

Cross-References

� Self-Determination
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Self-Help

Definition

The primary focus of self-help is to provide emotional
and practical support and an exchange of information.
Usually, self help actions are taken by non-health pro-
fessionals to mobilize the necessary resources to pro-
mote, maintain, or restore the health of individuals or
communities. They are carried out in a participatory
process to provide opportunities for people to share
knowledge, common experiences, and problems (i. e.
on diseases). Self-help can be carried out on an individ-
ual or an organized level. It is depicted as an important
element for coping with diseases; supporting compe-
tences in health and empowerment.

Self-Identity

Synonyms

Self concept

Definition

Self-identity (� identity) sums total of being’s knowl-
edge and understanding of his or her self. Integral part
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of self-identity are physical, psychological, and social
attributes. They may be influenced by the individual’s
attitudes, habits, beliefs and ideas.

Self-Organizing Maps

Definition

A neural-network unsupervised learning algorithm to
analyze high dimensional data. SOMs are used for
dimensionality reduction for gene expression in reduc-
ing the large dataset into groups of genes that are simi-
lar.

Self-Regulation

Synonyms

Regulating oneself

Definition

Self-regulation is a concept that derives from cognitive
social learning theory, and it includes what is common-
ly named willpower. Self-regulation includes cognitive
and behavioral processes that involve the initiation, ter-
mination, delay, modulation, modification, or redirec-
tion of a person’s emotions, thoughts, behaviors, physi-
ological responses, or environment.

Self-Rule

� Self-Determination

Self-Stigma

Definition

Self-stigma is the � prejudice which people (e. g., suf-
fering from mental disorders) turn against themselves.

Self-Therapy of Malaria

Synonyms

Presumptive therapy of malaria; Standby therapy of
malaria

Definition

Standby therapy of malaria is self-therapy practiced by
travelers when they develop symptoms suggestive of
malaria (fever, flu-like symptoms) in an endemic region
where there is no chance of consulting a doctor soon.
Due to the specific circumstances and the risk of infec-
tion, chemoprophylaxis or standby therapy is prefer-
able. Depending on the region and the resistance of
the plasmodia, � mefloquine (Lariam®, Mephaquin®),
� atovaquone + proguanil (Malarone®) and � arte-
mether/lumefantrine (Riamet®) are recommended for
self-therapy.

Semang (Southeast Asia)

� Indigenous Health, Asian

Semantic Aspect of Data/Information

Definition

The semantic aspect refers to the meaning of the mes-
sage carried by the data. The interpretation of data, and
creation of information from it, can be made only if the
data have some meaning and the context of production
of the data is taken into consideration.

Semantic Errors

Definition

A semantic error is a type of � data error referring to
the meaning of data.

Semen Quality

Definition

Semen quality refers to the structure/morphology and
motility of the sperms. Semen quality and sperm count
(the total number of sperm cells per ml of semen) as
well as quantity and quality of the ejaculate predict
male fertility.
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Senescence

Definition

Senescence should be distinguished from aging. The
term “aging” refers simply to the accumulation of
chronological time and maturation. Senescence, in con-
trast, refers to the increasing vulnerability or decreasing
capacity of an organism to maintain homeostasis as it
progresses through its life span. Previously thought to
be synonymous, it is now increasingly understood that
while the two terms are related, aging refers generally
to changes over time while senescence describes a pro-
cess of degeneration.
Theories explaining biological senescence can general-
ly be divided into two categories. Programmed senes-
cence theories imply that senescence is regulated by
biological clocks operating throughout the life span.
This regulation would depend on changes in gene
expression that affect the systems responsible for main-
tenance, repair and defense responses. Error theories
see senescence as the outcome of accumulated environ-
mental impacts that induce damage at various levels on
an organism.

Sensitivity

Synonyms

Operating characteristics of diagnostic tests

Definition

The sensitivity is the operating characteristic of a diag-
nostic test that measures the ability of a test to detect
a disease (or condition) when it is truly present. Sensi-
tivity is the proportion of all diseased patients for whom
there is a positive test, determined as: [true positives ÷
(true positives + false negatives)], in contrast to speci-
ficity.

Sensitivity Analysis

Definition

Sensitivity analysis is a technique or methodological
approach to describe the � uncertainty around the esti-
mated results of health economic evaluation studies,

especially decision analytic modeling. The influence
of plausible changes of one or more parameters of the
analysis on the results when the other parameter is kept
constant is described. Sensitivity analysis is a key stan-
dard element of health economic evaluation.

Sensitivity of a Surveillance System

Definition

Sensitivity of a surveillance system is defined as the
proportion of the total number of cases of a disease or
health condition in the target population that are detect-
ed by the system (the completeness of case reporting).
For assessing the impact on health, high sensitivity is
required. A surveillance system with low sensitivity can
still be useful in monitoring trends if sensitivity and pre-
dictive value positive (PVP) are consistent over time.

Sensoric Quality of Food

Definition

Sensory experiences such as taste, color, shape and con-
sistency defines the quality of food.

Sentinel Events

Definition

A sentinel event is an unexpected occurrence involving
untimely death, preventable disease, serious injury, or
disability, whose occurrence serves as a warning signal
that the quality of preventive and/or therapeutic medical
care may need to be improved. Sentinel events (such as
cases of certain communicable diseases, e. g., influen-
za cases, adverse drug reactions, etc.) are harbingers of
broader public health problems. Surveillance for such
events can be used to identify situations where public
health investigation or intervention is required.
A Sentinel Event Alert identifies the most frequent-
ly occurring sentinel events, describes their common
underlying causes, and suggests steps to prevent occur-
rences in the future.
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Sentinel Surveillance

Definition

Sentinel surveillance is a type of � active surveillance.
It implies that department of health officials regular-
ly call a sample of physicians’ offices to ask if they
have identified any cases of a particular disease; in this
instance, information required is very detailed because
the disease often is not well understood and this surveil-
lance system provides a means of collecting informa-
tion that may help identify its causes or risk factors.

Separation Anxiety Disorder of Childhood

Definition

This disorder should be diagnosed when fear of sep-
aration constitutes the focus of the anxiety and when
such anxiety first arose during the early years of child-
hood. It is differentiated from normal separation anxi-
ety when it is of a degree (severity) that is statistically
unusual (including an abnormal persistence beyond the
usual age period), and when it is associated with signif-
icant problems in social functioning.

Sepsis

Synonyms

Bloodpoisoning; Septicemia

Cross-References

� Acute Life-Threatening Infections

Septic Course of Infection
with Yersinia pestis

� Plague Sepsis

Septic Course of Meningococcal Infection

� Waterhouse–Friederichsen Syndrome

Septicemia

� Sepsis

Septic Infection

� Bloodpoisoning

Serial Analysis of Gene Expression

Definition

A method to monitor large-scale gene expression with-
in a cell or group of cells by sequencing short sequence
tags from the population of mRNA. Unlike microar-
ray, this sequence based technique does not need a pri-
ori knowledge of the mRNA population and thus can
be used to find novel transcripts. Furthermore, absolute
levels can be measured and thus comparison between
different experiments is easier. However, the cost of
production is higher than microarray.

Serpent Worm Infection

� Dracunculiasis
� Guinea Worm Infection

Serum Electrolytes

Synonyms

Blood salts

Definition

In any given fluid compartment of an organism there
is a particular composition of electrolytes. These are
salts, acids and bases, which – in watery solution –
disintegrate to ions, loaded atoms. Electrolytes play an
important role in the excitation of cells, closely relat-
ed to the body fluid balance. It is necessary to keep
the electrolytes in balance to maintain the optimal pH-
value in arterial blood. If there is a relevant alteration
of the levels of the electrolytes the fluid volumes of the
cells change. Thus different metabolic processes might
be influenced.
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Service Provision and Infrastructure

� Infrastructure and Service Delivery

Setting

Synonyms

Physical and social/cultural environments; Microenvi-
ronments

Definition

The term ‘settings’ goes back to the Ottawa Charter for
Health Promotion of 1986, which outlined the need for
creating a health-promoting environment. Going further
afield, the World Health Organization (WHO) explicitly
called for setting-based health promotion in its ‘Health
21’ plan (� health goal no. 13) in 1999. With its holistic
nature, the setting approach moves away from the one-
sided focus on individual risk-prone behavior and takes
a broader view by looking at social systems and orga-
nizations – settings – such as companies, schools, hos-
pitals, neighborhood, etc. where the necessary condi-
tions for good health can be created, shaped and main-
tained. The setting strategy is seen as the core strate-
gy of health promotion since it takes into account liv-
ing conditions and behavior, and so can accommodate
the specific requirements of widely different � target
groups.
Furthermore, since it allows incorporating health pro-
motion into everyday activities, the setting approach
has been particularly successful at low-level communi-
cation with otherwise hard-to-reach target groups (e. g.,
socially disadvantaged segments of the population).
Examples of setting-based international and national
projects as well as integrated programs addressing both
human health and the environment include the Healthy
Cities Network and the Health Promoting Hospitals
Network.

Cross-References

� Environment
� Setting Concept

Setting Concept

Synonyms

Setting; Settings for health promotion

Definition

The setting concept (orientated towards lifestyle and
different areas of life) includes measures of health pro-
motion in the most common and frequently visited
areas in the life of an individual (workplace, office,
school, family, place of residence, etc.) which have
a great impact on the individual’s health. This type
of health promotion is regarded as being very promis-
ing from the viewpoint of health science. Thus, health-
orientated basic conditions may be improved within
delimited social systems by the inclusion and partici-
pation of the individual.

Settings for Health Promotion

� Setting Concept

Settlement

� Colonization

Seven-Day Fever

� Dengue Fever

Severe Acute Respiratory Syndrome

� SARS

Severe Overweight

� Obesity
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Sewage Disposition

Definition

Sewage disposition is the disposal of human excreta and
other waterborne waste products from houses, streets,
and factories. In an urban environment, sewage dis-
posal is collection of sewage by the sewerage system
and the disposal of the sewage, with or without treat-
ment. The determinants commonly included in sewage
analysis are tests measuring organic matter, biochemi-
cal oxygen demand, nitrogen, chlorides, hardness, alka-
linity, pH, dissolved oxygen, hydrogen sulfide, carbon
dioxide, and living organisms including bacteria and
larger organisms. By appropriate processes, sewage and
industrial waste water can be treated so that the decom-
posable organic matter is removed or oxidized and the
bacteria and other organisms removed or killed. The
fundamental processes of sewage treatment are: sepa-
ration of the suspended matter from the liquid sewage;
destruction of the putrescible organic matter in the liq-
uid sewage looking to final mineralization by process-
es of biological action; transformation of the sewage
sludge to a condition of stability and inertness by bio-
logical action; and destruction of the bacteria and other
microorganisms in the liquid effluent or their removal
from it.

Sex

Definition

A biological characteristic that differentiates people
on the basis of X-chromosome versus Y-chromosome
linked attributes. It is a dichotomous outcome, i. e. sex
is defined as either male or female.

Sex Differences and Health

� Gender Differences and Health

Sex/Gender

Synonyms

Male; Female; Masculinity; Femininity

Definition

Sex refers to whether one is biologically a male or
female. Gender refers to masculinity, the expected
social behaviors for men in society, and femininity, the
expected social behaviors of women in society. What
constitutes masculinity and femininity varies from cul-
ture to culture, and can change over time. Although sex
and gender are conceptually different, they are often
used interchangeably in everyday discourse.

Sexism

Definition

An institutionalized practice of denying rights, respon-
sibilities, and/or resources to a specific individual on the
basis of his or her � sex.

Sex Ratio at Birth

Definition

The sex ratio at birth represents the number of male
live born infants per 100 female live born infants in
a given year. In humans the sex ratio at birth is com-
monly assumed to be 105 boys to 100 girls. However,
sex ratios at birth or among infants may be consider-
ably skewed by sex-selective abortion and infanticide.
Even in the absence of such practices, a range of “nor-
mal” sex ratios at birth of between 103 to 107 boys per
100 girls has been observed in different societies, and
among different ethnic and racial groups within a giv-
en society, though more extreme ratios documented in
some populations should be attributed rather to cultural
preferences than to biological variation in the propensi-
ty to bear boys or girls.

Sexual Behavior

� Sexual Practices

Sexual Contact

Synonyms

Sexual intercourse; Sexual activity; Physical intimacy

http://en.wikipedia.org/wiki/Boy
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Definition

Physical intimacy that includes a broad range of behav-
iors such as kissing and touching breasts or genitalia
through clothing or direct contact. Sexual contact also
includes sexual intercourse, which refers to the occur-
rence of one person penetrating a body part or an object
into another person’s genital or anal opening.

Sexuality

Definition

The set of behaviors that allow an individual to express
his or her sexual identity in a manner consistent with his
or her � gender. It involves giving and receiving sexual
pleasure, and may or may not involve reproduction and
reproductive biology.

Cross-References

� Sexual Practices

Sexually Transmissible Diseases

� Sexually Transmitted Diseases

Sexually Transmitted Diseases
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Neumünster, Germany
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Synonyms

STDs; Sexually transmissible diseases; Veneral dis-
eases; Veneric diseases; Social diseases

Definition

Sexually transmitted diseases (STDs), which can be
caused by different pathogens, are primarily transmit-
ted from one human to another by sexual intercourse
or by close contact. Most frequently, the symptoms of
these infectious diseases manifest in the genital region.

Basic Characteristics

Introduction

Sexually transmitted diseases can be caused by virus-
es, bacteria or other microorganisms. Frequently, mixed
infections occur. All pathogens causing STDs prefer
a warm and moist climate. Therefore, they grow best on
the mucous membranes of the genitals, the mouth and
the rectum. Outside a humid milieu, the germs quick-
ly die. Infectious diseases, which belong to the clas-
sic STDs, are syphilis, gonorrhea, � ulcus molle (soft
chancre) and � lymphogranuloma venereum (LGV).
Syphilis and gonorrhea are the most dangerous and
widest spread social diseases. Besides HIV-infection,
which is treated separately, the STDs considered here
are � granuloma inguinale, � trichomoniasis, Chlamy-
dia trachomatis infection, � Ureaplasma urealyticum
infection and � herpes genitalis infections, � condylo-
ma, � hepatitis B, � scabies as well as infestation with
� pubic lice. Having a veneral disease does not confer
immunity; thus reinfections are frequent.

History

Veneric diseases have been known since ancient times.
Due to its possible severe or even deadly course,
syphilis holds prime position. Remnants of skeletons,
showing syphilitic changes, can prove that syphilis
has occurred in Europe throughout antiquity. Howev-
er, it achieved a special significance in 1495, when
the French king Charles VIII conquered Naples. After
the victory, 80-days festivities were held, which were
followed by a syphilis epidemic, which spread all
over Europe within five years. The origin of the name
syphilis has been associated with a poem of Girolamo
Fracastoro written in 1530; in the poem the shepherd
Syphilis, as punishment for an act of impropriety, suf-
fers from a disease with the symptoms of syphilis.
For a long time, veneral diseases have been regard-
ed more as a moral than a medicinal problem. They
were thought to be the rightful punishment for wanton-
ness. As tougher moral attitudes were adopted, social
taboos prevented discussion about sexually transmit-
ted diseases, and, especially, it was thought better that
young people should not know too much about these
kinds of diseases. In 1879, Albert Neisser determined
that the bacterium Neisseria gonorrhoe was the cause
of gonorrhea. In 1909, Fritz Schaudinn and Erich Hoff-
mann identified Treponema pallidum to be the cause of
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syphilis. For centuries, mercury had been the treatment
for syphilis but in 1909 Paul Ehrlich and Sahachiro
Hata developed the first real therapeutic breakthrough,
Salvarsan. Using Salvarsan reduced primary and sec-
ondary stages of syphilis by more than 60%. Since
1953, penicillin has been used for therapy, which – in
most cases – can cure the disease if it is administered at
an early stage.

Transmission

Usually, transmission of veneric diseases takes place
during sexual intercourse. As the germs cannot survive
outside the humid milieu for any length of time, trans-
mission by toilet seats or – lids or by other objects of
sanitary equipment is quite improbable. Although it is
not a common way of transmission, infection is possible
by the use of contaminated toothbrushes, washclothes,
towels, bedlinen or sex toys. In rare cases, transmis-
sion can also take place by kissing. In every unprotect-
ed vaginal sexual intercourse, the risk of syphilis infec-
tion is 30–60%; as for gonorrhea, in every heterosex-
ual intercourse with an infected partner the risk is 20–
35% for men and 50–70% for women. Social diseases
can also be transmitted by oral or anal sex. Further-
more, transmission is possible by contaminated blood
conserves or by the re-use of contaminated needles.
As for syphilis, an infection during pregnancy can be
transmitted to the unborn child via the placenta, caus-
ing � congenital syphilis. Hepatitis B can also be sub-
ject to intrauterine transmission. Moreover, a number
of veneral diseases can be transmitted during the birth
process.

Syphilis (Lues, French Disease)

Syphilis is caused by the bacterium Treponema pal-
lidum. Half of the transmissions lead to an outbreak
of the diseases, 30% of which heal spontaneously. The
course of lues is made up of 3 (or 4) phases. During
the primary stage, the germs can be detected in slide
preparations from skin lesions, but diagnostic determi-
nation of antibodies is preferred in the following stages.
Following an incubation period of 2–3 weeks (maxi-
mum 3 months), at the site of infection (at the male
glans or at the female labia) a small nodule appears; this
nodule develops into a hard-edged ulcer. Ulcer secre-
tions are colorless and highly contagious. Additionally,
there is a swelling of the regional lymph nodes. The

ulcer and the swollen lymph nodes form the so-called
primary complex. Four to ten weeks after the ulcer
heals, the secondary stage starts, which heals without
consequences after about 2 years. During this stage,
different symptoms can be present. At the beginning,
the symptoms are similar to a flu-like infection with
fever and rheumatic pains; exanthemas and swellings
of the lymph nodes can appear. Later on, nodulous
efflorescences, lesions of the mucous membrane of the
oral cavity and inflammation of the tonsils can appear.
Moreover, at locations of skin-to-skin contact (under
the breasts, in the armpits, in the groins) hard nod-
ules develop, the so-called condylomata lata. Tertiary
syphilis, which can involve all organs, occurs in about
25% of infected people; the latency phase prior to this
late-stage of syphilis is variable and can last months to
years or even decades. Soft nodules (gummas) ulcerate;
widening of the blood vessels (aneurysms) can develop,
which can rupture and cause a lethal hemorrhage. Neu-
rological complications are often called the forth stage
of syphilis. They are characterized by paralyses, diffi-
culties in the coordination of muscle movements and
cerebral seizures; frequently psychoses occur. Finally,
there is a loss of intellectual capacities, resulting in
dementia. Without treatment, the progressive paralyses
lead to death within 4–5 years. Involvment of the pos-
terior part of the spinal cord is called tabes dorsalis. In
this case, the patients suffer from episodes of intense
pain in the legs and disturbed sensation. Lues is treat-
ed antibiotically with � penicillin. In the stages I and
II benzathine penicillin is administered intramuscular-
ly once a week for 3 weeks. If penicillin is not toler-
ated, tetracyclines or erythromycin can be used. Neu-
rosyphilis demands intravenous treatment with peni-
cillin G for 3 weeks. At the onset of antibiotic therapy,
a � Jarisch–Herxheimer reaction can appear. As a reac-
tivation of the infection is possible, serologic controls
should be performed after the end of treatment. The
tests should be carried out after 3, 6 and 12 months,
and once yearly thereafter.

Gonorrhea

Gonorrhea, also called “drip”, is caused by the bacteri-
um Neisseria gonorrhoe. It is the most common sexu-
ally transmitted disease worldwide. According to esti-
mations of WHO, there are 12 million new infections
every year, primarily in men. Asymptomatic courses
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are found in 15–30% of infected men and in up to
80% of infected women. Following an incubation peri-
od of 2–7 days, there is an inflammation of the urethra
(urethritis); discharge and a burning sensation during
micturition occurs. A typical symptom of gonorrhea is
the so-called “bonjour-drop”, a purulent secretion from
the urethra, which appears after a long pause in urina-
tion. Gonorrhea can spread locally and cause inflam-
mation of the tubes, the prostata or the peritoneum.
Moreover, there is the risk of a general spreading by
the blood (hematogenic) with the development of fever,
joint pain and arthritis. In severe cases, inflammation of
the meninges or the cardiac muscle can occur (menigi-
tis, myocarditis). Infection can lead to adhesions in
the tubes or the seminal vessels, thus causing infertil-
ity. Transmission during birth can cause a � congeni-
tal gonorrhea. Usually, Neisseriae can be detected by
slide preparation or culture. Before the onset of ther-
apy, the possibility of infection by other STDs should
be investigated; frequently, a simultaneous infection
with Chlamydiae is present. Due to possible resistances
against penicillin and tetracyclines, gonorrhea should
be treated with intramuscular ceftriaxon or oral gyrase
inhibitors (ofloxacin, levofloxacin). In uncomplicated
cases, a single shot is sufficient, systemic infections
have to be treated for 7 days. The sexual partner (or
partners) should also be treated, otherwise � ping pong
infections could appear.

Prophylaxis

The most effective prophylaxis for sexually transmit-
ted disease is sexual abstinence. The Catholic Church
demands the restriction of premarital sex. Some insti-
tutions organize campaigns for marital faithfulness
and against promiscuity. In Uganda, the so-called
ABC-program was propagated; abstinence, faithful-
ness (be faithful) and safer sex (condoms). Even if
there is no absolute security and protection, the risk
of transmission of STDs considerably declines with
the use of � condoms (http://en.wikipedia.org/wiki/
Condom). People with multiple partners should reg-
ularly be checked for the presence of veneric dis-
eases. Sexually active persons should be informed
about the risks of transmission, effective protective
measures, symptoms and the urgency of immedi-
ate treatment (http://kidshealth.org/teen/sexual_health/
contraception/contraception_condom.html).

Current Problems

The World Bank Group calculates that sexually trans-
mitted diseases’ costs, due to the treatment of the
15 to 44 years age group, ranks second worldwide.
Thus, STDs have far-reaching health, political, social
and economic significance. The introduction of mod-
ern methods of contraception caused a decrease in the
use of condoms; while the rate of unintended pregnan-
cies declined, sexually transmitted diseases were spread
more easily and more quickly. An increased risk of
transmission is present when anal sexual intercourse in
homosexual men occurs. Immediate treatment of infect-
ed individuals is still hindered by their sense of shame
and their fear of stigmatization. In the developing coun-
tries these factors are complicated by a lack of medical
care. Especially in young people, there often is an insuf-
ficient knowledge about causes and symptoms of sex-
ually transmitted diseases. Frequently, parents are not
aware of the sexual activity of their children and, fear-
ing discovery, teenagers are afraid to seek treatment.
If the disease is transmitted by a third party, the fear
of conflicts within the original partnership can lead to
concealment of the infection. A further problem arises
with long-distance tourism, which – under special con-
ditions – can be designated as “sex tourism”. On such
journeys the travelers repeatedly have brief sexual con-
tacts, often without the use of condoms. The risk of the
transmission of sexual diseases is high.

Procedures in Case of Infection

Because sexually transmitted diseases are still taboo,
public institutions have been established which per-
form diagnostic and therapeutic measures confidential-
ly. When diagnosis is confirmed, not only is the infect-
ed person immediately treated, but also his or her sexu-
al partner (or even partners). Until complete healing of
the infection is achieved, individuals should undertake
sexual abstinence. As the occurrence of social diseases
is rare before the onset of puberty, the appearance of
STDs in young children should give rise to suspicion of
possible sexual abuse.

Cross-References

� Chlamydia trachomatis Infection
� Condom
� Condyloma

http://en.wikipedia.org/wiki/Condom
http://en.wikipedia.org/wiki/Condom
http://kidshealth.org/teen/sexual_health/contraception/contraception_condom.html
http://kidshealth.org/teen/sexual_health/contraception/contraception_condom.html
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� Congenital Gonorrhea
� Congenital Syphilis
� Granuloma Inguinale
� Hepatitis B
� Herpes Genitalis Infection
� Jarisch–Herxheimer Reaction
� Lymphogranuloma venereum (LGV)
� Penicillin
� Ping Pong Infection
� Pubic Lice
� Scabies
� Trichomoniasis
� Ulcus Molle
� Ureaplasma urealyticum Infection
� Venereal Diseases
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Synonyms

Venereal diseases (VD); Sexually transmitted infections
(STI)

Definition

Sexually Transmitted Diseases (STDs) refer to a broad
category of infections that can be transmitted from per-
son to person through sexual contact and from moth-
er to child during birth. There are 20 known STDs.
Common STDs include Chlamydia, genital warts, gon-
orrhea, hepatitis B virus, herpes, syphilis, Human Papil-
loma Virus (HPV), and � human immunodeficien-
cy virus (HIV). Acquired Immune Deficiency Syn-
drome (AIDS) is a condition in which HIV reaches an
advanced stage (Berger 1998).
Family health refers to the concept that each individu-
al can affect the health of his or her family members.
For example if one family member becomes infected
with an STD, he or she may infect other family mem-
bers with the disease as well. Secondly, the experience
of a family member having an STD may have a negative
social and psychological effect on individuals, especial-
ly children, regardless of whether or not they contract
the disease themselves. Denham (1999) suggested that
HIV may have an especially negative impact on the
lives of family members as it is a life-threatening dis-
ease to those infected. In such circumstances, family
members can sustain each other’s health through effec-
tive communication, cooperation, and care giving.

Basic Characteristics

Transmission Through Sexual Contact

Once an individual becomes infected with an STD, he
or she may infect others through � sexual contact. How-
ever symptoms appear only after an incubation period
has passed. Incubation periods vary depending upon the
STD – 2 to 8 days for Gonorrhea and up to 8 months for
genital warts (Daugirdas 1992). During this time indi-
viduals may unknowingly infect their sexual partners.
Sexual partners may also re-infect each other with the

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5106a1.htm
http://www.cdc.gov/node.do/id/0900f3ec80009a98
http://www.cdc.gov/std/
http://www.cdc.gov/std/Syphilis/STDFact-Syphilis.htm
http://en.wikipedia.org/wiki/Condom
http://www.idph.state.il.us/public/hb/hbsyph.htm
http://kidshealth.org/teen/sexual_health/contraception/contraception_condom.html
http://kidshealth.org/teen/sexual_health/contraception/contraception_condom.html
http://www.urologychannel.com/std/index.shtml
http://en.wikipedia.org/wiki/syphilis
http://wisdomtools.com/poynter/syphilis.html


S

Sexually Transmitted Diseases and Family Health 1299

same STD. This is known as the � “ping-pong effect”;
the disease travels back and forth between two partners.

Transmission from Mother to Child

Pregnant mothers who have STDs may pass the infec-
tion to their child before or during vaginal childbirth.
The child may suffer serious health consequences. For
example Chlamydia can cause serious eye and lung
infections and Herpes can cause death or major dam-
age to the central nervous system. These infections
can be prevented by cesarean section delivery. Syphilis
microbes, however, can infect the fetus after the first 3
months of pregnancy and result in death or lasting dam-
age to major body organs (Daugirdas 1992).

HIV/AIDS

An STD on the rise: The prevalence of HIV and AIDS
has steadily risen since the 1980s. The United Nations
Programme on HIV/AIDS 2003) estimated that approx-
imately 40 million people are infected worldwide. Fur-
thermore the Centers for Disease Control and Preven-
tion stated in a 2003 report that HIV and AIDS are
increasing among women of childbearing age. In the
United States alone, at least 200,000 children live with
at least one parent who has HIV or AIDS (Murphy et al.
2006). HIV and AIDS may especially impact the fami-
ly if the mother is infected, since mothers are generally
the main caregivers of the family.

The Social and Psychological Impact
of Mothers’ HIV/AIDS on Their Children

The extent to which children are affected by their moth-
er’s illness varies greatly, and depends upon sever-
al factors including demographics, mothers’ physical
and mental health, the mother-child relationship, and
unique characteristics of the child.

Demographics

Children’s age and the � socioeconomic environment
that they are raised in largely determine how they
are affected by their mothers’ HIV/AIDS status. Mas-
ten and colleagues (1990) suggested that youner chil-
dren are especially dependent on caregivers for pro-
tection. Therefore they are more likely to suffer the
consequences of poor � parenting due to their moth-
ers’ declining health. On the other hand, older children

can more fully comprehend their mother’s illness, have
more developed psychological � coping mechanisms,
and can more easily draw upon the support of people
outside of the immediate family when needed. Poverty
is an added stressor for children that makes coping with
their mothers’ illness even more difficult.

Mothers’ Physical and Mental Health

Although HIV-positive individuals are infected with the
virus, they may still be in good health and have few or
no symptoms. Nevertheless 30 to 40% of HIV-positive
women have clinical levels of anxiety and depression,
which in turn are risk factors for poor parenting, low-
er resilience among children, and less ability for family
members to cope, support each other, and solve prob-
lems (Murphy et al. 2006). When mothers’ disease pro-
gresses from HIV to AIDS, children often take on adult
roles that they often may not be prepared for (� role tak-
ing). Physical and mental health enables HIV-positive
mothers to properly care for and monitor their children,
and assists children to effectively cope with their moth-
er’s illness.

Mother-Child Relationship

The manner in which HIV-positive mothers communi-
cate with their children about their HIV status may also
affect their children’s health. Murphy and colleagues
(2006) suggest that if HIV-positive mothers try to cope
with their disease by simply avoiding it, their children
are more likely to experience adjustment problems.
They also suggest that HIV positive mothers inform and
educate their children about their disease, they will have
better relationships with their children, can more easi-
ly access resources to effectively cope with the family’s
situation, and will lead to better child adjustment (Mur-
phy et al. 2006). Nagler and colleagues (1995) found
that children who do not know about their mother’s
HIV-positive status often feel distressed because they
are aware that something is wrong but feel unable to
ask what is wrong.

Family Health Prevention

It is clear that the health of one family member can
impact the health of other family members. Therefore
preventing, diagnosing, and treating diseases such as
STDs are important not only for the individual who has
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the disease, but his or her family members as well. An
ideal family health program should incorporate activi-
ties that promote behaviors directly related to physical
health as well as improve communication among fami-
ly members. Murphy and colleagues (2006) believe that
to date, little is known about how to effectively provide
services to families affected by HIV/AIDS. Providing
services to promote family health are often a challenge
because it requires the motivation and cooperation of
several family members as well as a substantial amount
of resources.

Cross-References

� Coping Mechanisms
� Human Immunodeficiency Virus (HIV)/ Acquired

Immune Deficiency Syndrome (AIDS)
� Parenting
� Ping-Pong Effect
� Role Taking
� Sex/Gender
� Sexual Contact
� Social/Emotional Support
� Socioeconomic Environment
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� Sexually Transmitted Diseases and Family Health

Sexual Maturation

� Pubertal Maturation

Sexual Maturity

� Pubertal Maturation

Sexual Practices

Synonyms

Sexual behavior; Sexuality

Definition

Sexual relationships and practices are complex to inves-
tigate, but their study is important because infectious
disease has always been a possible outcome of sex-
ual relationships, as has unwanted pregnancy. Con-
cern about AIDS has been an important motivation for
recent studies of sexual behaviors. Sexually transmit-
ted infections are behavior-linked diseases that result
from unprotected sex. Safe sex is sexual activity in
which safeguards, such as the use of a condom and the
avoidance of high-risk acts, are employed to reduce the
chance of acquiring or spreading a sexually transmitted
disease.

Sexual and Reproductive Health

Definition

Sexual and � reproductive health addresses, within the
framework of WHO’s definition of health as a state
of complete physical, mental and social well being,
and not merely the absence of disease or infirmity,
the reproductive processes and functions at all stages
of life. Sexual and reproductive health hence implies
that people are able to have a responsible, satisfying
and safe sex life and that they have the capability to
reproduce and the freedom to decide if, when and how
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often to do so. This implies certain rights, firstly that of
men and women to be informed of and to have access
to safe, effective, affordable and acceptable methods
of fertility regulation of their choice. Secondly, the
right of access to appropriate health care services that
will enable women to go safely through pregnancy and
childbirth and provide couples with the best chance of
having a healthy infant.

Shaking Palsy

� Parkinson’s Disease

Shaman

Definition

Shaman is a member of certain tribal societies who acts
as a medium between the visible world and an invisi-
ble spirit world and who practices magic or sorcery for
purposes of healing, divination, and control over natural
events in some indigenous communities.

Sheath

� Condom

Sheltered Work

Definition

Sheltered work facilities provide paid employment and
educational and therapeutic programs to people with
disabilities. Usually, employment in a sheltered work
setting is transitional. However, it should lead to a regu-
lar job placement. The sheltered aspect ensures that the
disabled persons are protected from some elements of
real business life while nevertheless having the opportu-
nity to build or rebuild job skills and experience a work
environment. Workers with severe physical or mental
impairments are offered employment where productiv-
ity is far less important. The focus is put on the thera-
peutic activities offered in a work like setting. For those
cases, transition to the outside is often not considered
a feasible alternative.

Shift Work

Definition

Shift work means any method of organizing work in
shifts whereby workers succeed each other at the same
workstations according to a certain pattern, including
a rotating pattern, and which may be continuous or dis-
continuous, entailing the need for workers to work at
different times over a given period of days or weeks.
Shift work is an employment practice designed to make
use of the 24 hours of the clock, rather than a standard
working day. Different kinds of work schedules and
changing shifts are used. For example, from three shifts,
each of eight hours, to four or more sets of employees
who work twelve-hour shifts over a 48-hour period and
take the subsequent 48 hours off. Shift work is known
as a risk factor of work-related stress with the conse-
quence of disturbing natural circadian sleep rhythms as
well as the risk of behavioral changes.
Reasons for shift work are its clear effect on econo-
my (increasing use of capital equipment and production
compared to an eight-hour day) and the growing needs
of modern 24-hour society. In present times, up to 30%
of workers are exposed to different kinds of shift work,
with an increasing trend.
Health effects of shift work may be summarized as fol-
lows: a reduction in the quality and quantity of sleep;
widespread complaints of “fatigue”; anxiety, depres-
sion, and increased neuroticism; increasing evidence
of adverse cardiovascular effects; possible increase in
gastrointestinal disorders; and increased risk of sponta-
neous abortion, low birth weight, and prematurity.
A different but related concept of work shift means the
time period during which a person is at work.

Shompen

� Indigenous Health, Asian

Short-Course

� DOTS
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Short Tandem Repeat (STR)

Synonyms

Microsatellite DNA

Definition

A short tandem repeat (STR) is a type of polymor-
phism characterized by the repetition of two or more
nucleotides (for example, ‘CA’) in multiple copies
directly adjacent to one another in a DNA sequence.
The lengths of the repeated sequences can vary from
2 to 10 nucleotides in length and are typically non-
functional sequences of DNA present in the non-coding
intronic regions of genes, thereby reducing the proba-
bility of their directly affecting gene function. Alleles
of STRs are often characterized by the number of rep-
etitions of the short sequence (e. g., 36 vs. 38) and can
often have multiple alleles with relatively high frequen-
cy in the population. Beyond their use in research on the
genetics of populations, forensic scientists often exam-
ine several STR loci in genetic materials and, by count-
ing how many repeats are present within a specific STR
sequence at a given locus, and doing this over a set of
STRs, a unique genetic profile for an individual can be
established, allowing forensic scientists to genetically
‘fingerprint’ individuals. For this reason, STR analysis
is the most common method of identification employed
in forensic cases. There are currently over 10,000 pub-
lished STR sequences in the human genome.

Short-Term Rehabilitation

GERNOT LENZ

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
gernot.lenz@gmx.de

Synonyms

Sub-acute care

Definition

Short-term rehabilitation follows an acute illness, in-
jury, or surgical procedure like a hip replacement.

Short-term rehabilitation is considered appropriate
when there is a reasonable medical expectation of a sig-
nificant functional improvement within 2 to 3 months
after initial treatment. It focuses on establishing the
prior level of function that will allow the patients to
return home; however, there are also cases where trans-
fer to a long-term rehabilitation setting is required. The
services are performed either in the rehabilitation unit
of a hospital, in specialized rehabilitation hospitals, or
in outpatient settings. Depending on the rehabilitation
requirements, the services are performed by the respec-
tive specialist, e. g. a physiotherapist after a broken leg,
or by an interdisciplinary � rehabilitation team.

Basic Characteristics

Delivery Process and Setting

Short-term rehabilitation covers the first phase of reha-
bilitative care following acute illness or injury. It usu-
ally starts in the hospital setting under the supervision
of the admitting physician or surgeon. It is then often
continued in a rehabilitation hospital due to the increas-
ing pressure on hospitals to discharge their patients
early. The objective of the delivery process is to get
the patients to the point where either a more defini-
tive rehabilitation can occur or the patients are able to
return to home and resume their lives in the communi-
ty. Short-term rehabilitation is characterized by a time-
frame of 2 weeks to 3 months and is impairment driv-
en. It can be observed that short-term rehabilitation
services are increasingly being shifted to inpatient or
outpatient community settings. Similar to medium and
long-term rehabilitation delivery, short-term rehabilita-
tion often uses a comprehensive, interdisciplinary team
approach with the patient and their family being at the
center of the treatment plan.

Services Offered

Although the focus of short-term rehabilitation is put on
the recovery aspect, the full range of rehabilitation ser-
vices might be applied. This includes � physical thera-
py, � occupational therapy, � speech therapy, and oth-
er daily therapies like aquatic therapy, massage therapy,
or recreational therapy. The services are usually pro-
vided to patients of all ages with the goal of achiev-
ing maximum physical, social, and emotional indepen-
dence. Inpatient rehabilitation units or hospitals ensure
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close medical supervision, with physicians available 24
hours a day. There are also registered nurses and thera-
pists to allow comprehensive rehabilitation program to
be offered.

Conclusion

In many health care systems worldwide, there are still
inefficiencies at the interface of acute care and short-
term rehabilitation, which might result in prolonged
disease states and additional costs for the system. Going
forward, additional focus should therefore be put on
the integration of inpatient acute care, the rehabilitation
unit, and outpatient care. This implies that the rehabili-
tation efforts have to be started early, ideally in parallel
to the curative measures, to ensure an integrated and
holistic treatment approach.

Cross-References

� Occupational Therapy
� Physical Therapy
� Speech Therapy
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Sick Building Syndrome

Synonyms

Indoor air quality

Definition

The term “Sick building syndrome” (SBS) is used to
describe situations in which building occupants experi-
ence acute health and comfort effects that appear to be
linked to time spent in a building, but no specific illness
or cause can be identified. Causes of SBS are inade-

quate ventilation, poor heating, bad acoustics, chemical
contaminants from indoor sources, chemical contam-
inants from outdoor sources, and biological contami-
nants. Building occupants complain of symptoms asso-
ciated with acute discomfort. These symptoms include
headaches; eye, nose, and throat irritation; a dry cough;
dry or itchy skin; dizziness and nausea; difficulty in
concentrating; fatigue; and sensitivity to odors. With
SBS, no clinically defined disease or specific chemi-
cal or biological contaminant can be determined as the
cause of the symptoms. Most of the complainants feel
relief soon after leaving the building. This spectrum of
specific and non-specific complaints, when tied to a par-
ticular building, became known as the “sick building
syndrome.” It is important to note that “sick building
syndrome” is not the same as “building related illness”
which refers to a specific airborne building contami-
nant. One well known example of this is Legionnaires’
Disease.

Sick Leave

Synonyms

Sickness pay; Sick pay

Definition

Sick leave is a paid form of sickness absence. Provi-
sions (levels of compensation or duration of leave) for
employee sick leave vary from country to country and
depend on legislation or social security systems. Usual-
ly, it covers leave due to personal illness or injury cer-
tified by medical doctors or other types of authorized
body. The term sick leave, in some countries, covers
absence of an employee from work to care for or sup-
port ill family members.
Sick leave is better understood as an interplay between
the individual’s health contra the social insurance sys-
tem; levels of benefits; type of work; flexibility at work
by lowered working capacity; attitudes towards work;
and other medical, social, and psychological factors.

Sickness Pay

� Sick Leave
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Sick Pay

� Sick Leave

Side Effect

Synonyms

Adverse drug reaction; Adverse events; Adverse effect

Definition

Side effects are problems that occur when the medi-
cal treatment goes beyond the desired therapeutic effect
or that occur in addition to the desired effect. In many
countries, law requires side effects to be reported and
they have to be researched in clinical trials. Drug man-
ufacturers have to list all the known side effects of their
products in patient information leaflets supplied with
the drugs. As side effects are a function of dosage or
drug level at the target organs, they may be decreased
or avoided by adjusting the dosage. Another potential
cause of side effects is drug interactions. It is there-
fore crucial that a physician checks all the medica-
ments a patient takes for potential harmful interactions.
In some cases, side effects might be reduced by the
use of a second medication or a change in lifestyle or
diet. In the case of cancer treatment, characteristic side
effects are fatigue, nausea, vomiting, decreased blood
cell counts and hair loss.

Cross-References

� Adverse Drug Reaction
� Adverse Effect

Significance

Definition

Statistical significance is the conclusion that an inter-
vention has a true effect, based upon observed differ-
ences in outcomes between the treatment and control
groups that are sufficiently large such that these differ-
ences are unlikely to have occurred due to chance, as
determined by a statistical test. Statistical significance
indicates the probability that the observed difference
was due to chance if the null hypothesis was true, it

does not provide information about the magnitude of
a treatment effect. Statistical significance is necessary
but not sufficient for clinical significance. Clinical sig-
nificance is the conclusion that an intervention has an
effect that is of practical meaning to patients and health
care providers. Even if an intervention is found to have
a statistically significant effect, this effect might not be
clinically significant.

Significance Probability

� Statistical vs. Clinical Significance

Similar Trends of Health Care Systems
Reform

� Health System in Dentistry

Simple Chancre

� Ulcus Molle

Simple Nucleotide Polymorphism

� Single Nucleotide Polymorphism (SNP)

Simple Phobia

� Anxiety Disorders
� Specific Phobia

Simulation

� Modelling

Simultaneous Vaccination

Synonyms

Simultaneous immunization; Combined vaccination;
Combined immunization
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Cross-References

� Immunization, Active

Single-Celled Eukaryotes

� Protozoa

Single Nucleotide Polymorphism (SNP)

Synonyms

Simple nucleotide polymorphism

Definition

A single nucleotide polymorphism (SNP, pronounced
‘snip’) is a variation in DNA occurring when a sin-
gle nucleotide (A, T, C, or G) at a particular site in
the genome differs between members of a species.
An example might be that if two stretches of DNA
sequence at the same site in two different individu-
als were sequenced and revealed to be TTGCTATT in
the first individual and TTGCAATT in the second, they
would contain a difference in a single nucleotide. In this
hypothetical example, if both the A allele and T allele at
this site were sufficiently frequent on the chromosomes
of the population of interest, the variants at this genomic
site would be designated as a biallelic SNP. SNPs have
been identified throughout the genome: within genes in
both coding and noncoding regions, as well as in the
regions between SNPs. SNPs can manifest functional
effects on the final protein product if they alter � tran-
scription, post-transcriptional splicing, or the actual
mRNA transcript. Among SNPs which fall in coding
regions, SNPs which alter coding sequence incorpo-
rated into mRNA transcripts are said to be synony-
mous coding SNPs if the ribonucleotide they change
does not change the amino acid incorporated (due to
degenerate coding); SNPs which alter both the cod-
ing sequence and the amino acid incorporated are said
to be non-synonymous coding SNPs. SNPs make up
90% of all genetic variations in the human genome,
and SNPs with a minor allele frequency greater than
1% occur an average of once every 100 to 300 bases in
the human genome. Also, approximately 66% of SNPs
include substitutions of the nucleotide cytosine (C) with

thymine (T). Currently, the largest collection of identi-
fied SNPs is of the 2.4 million SNPs which have been
identified by the International HapMap Project. SNPs
are useful in the genetic research of populations for
their ability to characterize variability over large por-
tions of the genome.

Size of Effect

� Statistical vs. Clinical Significance

Slapped Cheek Syndrome

� Erythema Infectiosum

Sleeping Sickness

Synonyms

African trypanosomiasis; Infection with Trypanosoma
brucei (T. brucei gambiense and T. brucei rhodesiense)

Definition

Sleeping sickness, which is found in Africa, is caused
by Trypanosoma brucei gambiense and Trypanosoma
brucei rhodesiense. It is transmitted by the bite of the
tsetse fly. After an interval of 10 days, a red papule
develops at the place of the bite. A generalized infec-
tion, with fever, flue-like symptoms, pressure pain over
the long bones, splenomegaly and cardiac arrhythmias,
occurs 3–10 days later. During the following chronic
stage, central nervous system symptoms appear with
epileptic seizures, sensory and motor impairments and
a progressive dementia. Without treatment the disease
takes a lethal course due to the progressive degen-
eration of the central nervous system. A quick onset
of therapy is important. In the early stage pentami-
dine (Pentacarinat®) or suramin (Metaret®) are effec-
tive, in later stages very toxic arsenic compounds (like
Arsobal®) have to be used in combination with steroids.
Tsetse flies are exterminated with insecticides and fly-
traps; moreover, prophylaxis of insect bites is useful.

Cross-References

� Tropical Diseases and Travel Medicine
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Sleep Stage

Definition

Several stages of sleep can be identified from EEG
responses. On relaxing prior to sleep, the EEG pat-
tern changes from rapid, irregular waves to a regular
pattern – the alpha rhythm. This is followed by sleep
stage 1, which is characterized by prolonged reduc-
tions in wave amplitudes and frequencies. Later, in
sleep stage 2, the pattern changes to consist of bursts of
waves (spindle waves) mixed with single, slow waves
of relatively large amplitude (K-complexes). About 30–
45 minutes later, periods of slow, high amplitude waves
(delta waves) appear in the EEG (stage 3). When the
delta waves occur for about 50% of the recording peri-
od, the deepest stage, sleep stage 4, has been reached.
About an hour and a quarter later, the EEG pattern
resembles that found in stage 1, but electrodes placed
near the eye reveal joint rapid eye movements (REM).
In this sleep stage most dreaming occurs.

Smallpox

Synonyms

Smallpocks; Variola

Definition

Smallpox, which have been known for thousands of
years, is a viral infectious disease transmitted by
droplets. Humans are the only reservoir of the virus.
Following an incubation period of 1–2½ weeks the out-
break of the disease is characterized by fever and shiver-
ing fits. Later, vesicles develop all over the body, which
on healing leave scars. Without treatment, the outcome
is lethal in about 30% cases, complications are blind-
ness, deafness, pareses and brain damage. At the end
of the 18th century, Edward Jenner developed a vaccine
against smallpox. Thanks to a WHO vaccination pro-
gram, which was started in 1967, smallpox have been
eradicated; in May 1980 WHO certified the world to
be free of smallpox. Variola viruses are stored at two
places, in a research center of the CDC in Atlanta and
in a Russian research center near Novosibirsk. The dev-
astating use of variola viruses in biological warfare can
only be imagined.

Small Settlement

� Hamlet

Smear Infections

� Fecal-Orally Transmitted Diseases
� Food-Safety and Fecal-Orally Transmitted

Infectious Diseases

Smog

Definition

Smog is a contraction of the words smoke and fog, sug-
gested by a London physician, and it has been in com-
mon usage since the beginning of the 20th century. It is
a common term that indicates the presence of an enor-
mous amount of pollutants in the air around a large
human settlement. Two different types of smog have
been described – winter smog (London smog or indus-
trial type of air pollution), and summer smog (photo-
chemical smog or Los Angeles type), depending on
the period of year in which it appears, and the pres-
ence or relative absence of solar UV radiation. Origi-
nating merely during the daytime, Los Angeles smog
is a phenomenon characterized by a high concentra-
tion of ozone, haze, a characteristic odor, eye irrita-
tion, and plant damage. London smog, not related only
to Great Britain’s cities but also to other parts of the
industrialized world, is a phenomenon produced by
the unrestricted use of coal, primarily that containing
large amount of sulfur. For this extreme atmospheric air
pollution (smog episodes), numerous diverse sources
and a variety of pollutants may be responsible (� Air
Quality and Pollution), but major pollutants are carbon
monoxide (CO), hydrocarbons, nitrogen oxides (NOx),
sulfur dioxide (SO2), suspended particles, and ozone
(O3). Almost all disastrous smog episodes observed
have occurred during certain unfavorable weather con-
ditions such as cloud, dense fog, temperature inver-
sion and dead calm lasting several consecutive days.
In sufficient concentrations, accumulation of these sub-
stances leads to poor air quality, and affects human
health, living matter and other materials. Considering
health effects during smog episodes, increased morbid-
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ity and mortality rates (an unusually large number of
deaths) have been reported among vulnerable popula-
tion groups – premature infants, newborns, the elder-
ly, the infirm, and those with chronic pulmonary and/or
heart diseases. Commonly registered diseases and com-
plaints are as follows: a) acute upper respiratory tract
illnesses, and complaints – nasal and throat irritation;
b) lower respiratory tract illnesses (bronchitis, asthma,
pneumonia), and corresponding symptomatology like
chest constriction and pain, cough, shortness of breath;
c) ocular mucous membrane symptomatology – eye
irritation and lacrimation; and d) other complaints –
headache, nausea and even vomiting.

Smoking

� Tobacco Consumption

Smoking Behavior

Synonyms

Nicotine use; Tobacco use

Definition

Cigarette-smoking leads to an increased risk of heart
disease, cancer, both leading causes of death in North-
ern Europe and the United States. Although smoking
declined steadily in the 1970s and 1980s, it levelled
off in the 1990s. Men are more likely to smoke than
are women – 27 per cent and 22% respectively in the
United States although those rates are changing. Smok-
ing is so addictive that fewer than 20 per cent who
desire to quit are successful in doing so. Nausea, con-
stipation or diarrhoea, drowsiness, lack of concentra-
tion, insomnia, headache and irritability are withdrawal
symptoms frequently occurring in nicotine dependence
who quit smoking. The prescription of bupropion has
shown some success in helping smokers quit. This drug
does not contain nicotine and was originally developed
as an antidepressant drug. Other alternatives to allevi-
ate withdrawal symptoms and craving include nicotine
replacement therapy in the form of gum, patches, nasal
sprays, and oral inhalers.

Smoking and Family Health

HEATHER WIPFLI

Department of Epidemiology, Bloomberg School
of Public Health, Johns Hopkins University,
Baltimore, MD, USA
hwipfli@jhsph.edu

Synonyms

Tobacco and Family Health

Definition

The health and financial impact of tobacco use on fam-
ilies.

Basic Characteristics

Worldwide, nearly half of middle-school students
report being exposed to secondhand tobacco smoke
from others in their home. Students in Meghalay, India,
report the highest exposure in the home at 79.8 percent
(Global Youth Tobacco Survey Collaborative Group
2002). In the United States, where public policy has
largely eliminated exposure to secondhand smoke in
public places, 43% of children continue to live with at
least one smoker (CDC 2003). Parental smoking results
in numerous negative consequences on child and family
health, as well as on the financial welfare of families.

Smoking and Pregnancy

Smoking reduces the fertility of women. Studies have
shown that smokers take longer to conceive than non-
smokers, and this includes women exposed to passive
smoke. Smoking impairs the normal function of the
fallopian tubes, alters the normal physiological levels
of the reproductive hormones, reduces the chances of
embryo implantation and increases the risk of pelvic
inflammatory disease by altering the immune function.
In men, some research has shown that cigarette smok-
ing is associated with modest reductions in � semen
quality including sperm density (the total number of
sperm cells per ml of semen) and motility (USDHHS
2004).
If a smoker does become pregnant, the rate of � ectopic
pregnancy doubles as well as the likelihood of many
other pregnancy complications, including decrement in
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birth weight, low birth weight and premature labor. In
the US, some 20 percent of � low birth weight births,
eight percent of � preterm deliveries, and five percent
of all prenatal deaths are linked to smoking during preg-
nancy, making smoking the most important modifiable
cause of poor pregnancy outcome (USDHHS 2004).
Non-smoking women exposed to tobacco smoke during
pregnancy also are at risk for complications. Second-
hand tobacco smoke is causally associated with decre-
ment in birth weight, low birth weight, and preterm
delivery. Other perinatal health effects that are possi-
bly associated with secondhand smoke exposure are
� intrauterine growth retardation, congenital malforma-
tions and spontaneous � abortion (IARC 2004).

Impact of Smoking on Child Health and Behavior

For young children, the major source of tobacco smoke
is smoking by parents and other household mem-
bers. Maternal smoking is usually the largest source
of tobacco smoke exposure because of the cumulative
effect of pregnancy and close proximity to the mother
during early life. Furthermore, children of smokers are
more likely to take up the habit themselves because they
copy the behavior of adults and will perceive smoking
as the norm if they grow up in a household where adults
smoke (USDHHS 2000).
Exposure to tobacco smoke results in numerous child-
hood illnesses. Maternal smoking during and after preg-
nancy is causally associated with � sudden infant death
syndrome (SIDS), otherwise known as cot-death –
the unexpected death of a seemingly healthy infant
while asleep (USDHHS 2004). Infants of mothers who
smoked during pregnancy are three times more likely
to die of SIDS than those whose mothers were smoke-
free; exposure to secondhand smoke doubles a baby’s
risk of SIDS. Investigations throughout the world have
also shown significant increases in the frequency of
bronchitis and pneumonia during the first year of life of
children with parents who smoke (IARC 2004). Data
from numerous surveys demonstrate greater frequen-
cy of the most common respiratory symptoms: cough,
phlegm, and wheeze in the children of smokers (IARC
2004).
Exposure to tobacco smoke also reduces the rate of lung
function growth during childhood. Having parents who
smoke across the childhood years is estimated to reduce
the maximum level of lung function reached by several

percent. Evidence also indicates that exposure to tobac-
co smoke causes the onset of new asthma among chil-
dren. Studies have found a significant excess of child-
hood asthma if the mother or both parents smoke. Expo-
sure to tobacco smoke also worsens the severity of asth-
ma in children already with it. In this regard, exposure
to smoking in the home has been shown to increase
emergency room visits and medication use by asthmat-
ic children. There is also a causal relationship between
exposure to tobacco smoke and otitis media (middle-
ear disease or glue-ear) in children. Exposure to sec-
ondhand smoke has been evaluated as a risk factor for
childhood cancers, however the evidence is limited and
does not yet support conclusions about the nature of the
observed associations between exposure and any child-
hood cancer (IARC 2004).

Impact of Passive Smoking on Spouse

� Active smoking by a parent also has negative health
consequences for the non-smoking spouse. The first
major studies that reported on � passive smoking and
lung cancer in non-smoking adults were based on stud-
ies of nonsmoking women married to cigarette smok-
ers (USDHHS 1986). The excess risk of lung cancer in
non-smokers married to smokers is currently estimated
at 24% (IARC 2004). Besides lung cancer, exposure to
tobacco smoke is also associated with coronary heart
disease and data suggest that exposure may play a role
in the genesis of chronic respiratory symptoms and pro-
duce small, but measurable, decrements in pulmonary
function (IARC 2004).

Impact of Active Smoking on Smoker

Smoking is now identified as a major cause of heart
disease, stroke, several different forms of cancer, and
a wide variety of other health problems (USDHHS
2004). The vast majority of deaths caused by smoking
occur through development of heart disease and lung
cancer, followed by chronic bronchitis, stroke, periph-
eral vascular disease and other circulatory diseases, and
cancers other than lung (USDHHS 2004). If cigarette
smokers commence smoking as teenagers and do not
quit, then eventually about half of them are killed by
tobacco in middle or old age. This excess burden of
death falls particularly heavily upon the 45–64 year
old age group. Smokers between these ages are three
times more likely to die prematurely than lifelong non-
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smokers of the same age, and in the 65–84 age group,
smokers are around twice as likely to die compared to
lifelong non-smokers (WHO 2002). Illness and death
caused by active smoking during these key years in
which individuals are typically involved in raising chil-
dren result in direct financial and emotional distress in
families.

Impact of Smoking on the Family Finances

Smoking results in multiple financial costs for fam-
ilies. Money spent on cigarettes represents resources
that could have been spent on other products for the
family, such as food or education. Health care costs
also rise in families with at least one smoker. Stud-
ies from the US indicate that the expected health care
costs related to respiratory symptoms for children from
households where one person smoked increase by 13%
while if 2 or more smoked, the health care costs are 25%
higher than non-smoking households. In total, exposure
to parent smoking is estimated at $4.6 billion in annu-
al direct medical costs (Aligne, Stoddard 1997). Health
care costs for the smoker also rise dramatically. Family
income is also reduced due to lost wages from absen-
teeism caused by illness. In many countries smokers
must also now pay more for life insurance.

Smoke-Free Homes

In many countries, public policy has successfully
reduced exposure to second-hand smoke, especially
among working adults (USDHHS 2002). Public pol-
icy and educational campaigns have also resulted in
an increasing number of households implementing vol-
untary bans. However, homes remain a primary loca-
tion of tobacco smoke exposure for many children and
non-smoking adults. Second-hand smoke in the home
is a major source of exposure because children spend
most of their time at home and indoors. Unlike adults
who can choose whether or not to be in a smoky envi-
ronment, children have little choice. They are far less
likely to be able to leave a smoke-filled room if they
want to: babies cannot ask; some children may not feel
confident about raising the subject; and others may not
be allowed to leave even if they do ask. Public education
and interventions, in addition to stronger public smok-
ing restrictions, can be implemented in order to improve
family health.

Cross-References

� Abortion
� Active Smoking
� Ectopic Pregnancy
� Intrauterine Growth Retardation (IUGR)
� Low Birth Weight
� Passive Smoking
� Preterm Delivery (PTD)
� Semen Quality
� Sudden Infant Death Syndrome (SIDS)
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SNP (Single Nucleotide Polymorphism)

Definition

Any polymorphic variation at a single nucleotide (sin-
gle base substitution). Although the term polymor-
phism is used, SNPs are considered to be the most
important genetic basis of complex (multifactorial) dis-
eases. Thus, the term variant instead of polymorphism
would be more appropriate.

Social Action Theory

Definition

The social action theory attempts to integrate social
contextual factors which builds on social cognitive
learning theory, models of self regulation, processes of
social interdependence, social interaction, and under-
lying biological processes to predict health-protective
behaviors and outcomes. It views the person as influ-
enced by environmental contexts or settings to which he
or she brings a particular temperament and biological
context. Thus, a person’s capacity to practice healthy
eating habits and to exercise is influenced by access
to health-enhancing foods and safe places to exercise
and by internal goal structures, self-efficacy beliefs, and
problem-solving skills.

Social Anxiety Disorder

� Social Phobia

Social Anxiety Disorder of Childhood

Definition

In this disorder, there is a wariness of strangers and
social apprehension or anxiety when encountering new,
strange, or socially threatening situations. This catego-
ry should be used only where such fears arise during the
early years, and are both unusual in degree and accom-
panied by problems in social functioning. This is an
avoidant disorder of childhood or adolescence.

Social Capital

� Social Resources

Social Causation

� Health Determinants, Social

Social Cognitive Theory

� Social Learning Theory

Social Control

Definition

The social processes that govern individual actions such
that they are consistent with group norms, values, and
rules. In addition to explicitly institutionalized rules and
governing structures (e. g. a criminal justice system),
social control is maintained through the interpersonal
interactions as part of social monitoring and social rein-
forcement. Individuals in relative positions of power
(e. g. parents, teachers, peer leaders) display appropri-
ate behavior and attitudes, monitor the extent to which
other group members display similar behavior and atti-
tudes, and reinforce behavioral norms and accepted val-
ues and attitudes through positive reinforcement (social
sanctioning) and negative reinforcement (social stig-
ma).

Social Determinants

� Social Factors

Social Determinants of Health

� Health Determinants, Social

Social Development

� Social Transition
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Social Diseases

� Sexually Transmitted Diseases

Social/Emotional Support

Synonyms

Mentoring; Caretaking; Advising; Providing

Definition

There are three primary categories of social support:
emotional support, guidance support, and tangible sup-
port. Emotional support includes behaviors that express
physical affection and concern for well-being. Guid-
ance support is the provision of knowledge, advice, or
mentoring on how to achieve a goal. Tangible support is
the provision of any type of resource including money,
food, housing, transportation, etc.

Social Factors

Synonyms

Social determinants

Definition

Health is influenced by genetic, psychological, and
social factors, in addition to factors related to health
care provision. Social factors are defined as influ-
ences produced by macrosocial and/or microsocial
environments that are mediated either by health-related
behaviors or by emotional and stress-related reactions.
A macrosocial environment is characterized by societal
features such as class structure, labor market, income
distribution, and social integration. A microsocial envi-
ronment relates to settings of everyday life, includ-
ing family and neighborhood, social networks, schools,
and workplaces. These influences impact on health by
either protecting or promoting health, or by deteriorat-
ing well-being. In general, health adverse social factors
follow a social gradient, with poorer health among peo-
ple with lower socioeconomic status, as measured by
education, income, or occupational standing.

Social Health

Definition

Social health refers to the ability of an individual to
form relationships with his or her social environment,
including parents, peers, superiors and society.

Social Health Insurance

Definition

The term social health insurance refers to health insur-
ance schemes that are heavily regulated (most impor-
tantly premium rate restrictions, standardized benefits,
and mandatory coverage) in order to avoid problems
of � adverse selection and provide comprehensive cov-
erage. Premiums in social health insurance are either
community-rated, income-dependent, or a mix of both.

Social Identity

Synonyms

Group identity

Definition

Social identity refers to psychological and sociological
elements of behavior and attitudes derived from belong-
ing to a particular group. Each individual has both
social and personal identity, each informing the individ-
ual of who he is and what this identity entails. Which
of these many identities is most salient for an individu-
al at any time will vary according to the social context.
Social identity may explain when and why individuals
identify with, and behave as part of, social groups.

Cross-References

� Cultural Identity
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Definition

Social inequality refers, on the one hand, to a distinction
between sections of the population according to typi-
cal features: education, income and professional status.
These features also permit a subdivision of the popu-
lation into a “top section” and a “bottom section” (so-
called vertical social inequality). With these data a rel-
atively correct estimate of the “socio-economical sta-
tus” of an individual is possible so that this individual
can be categorized in a hierarchical scale or a “social
stratum”. On the other hand, the population can be
classified according to further features: age, sex, mar-
ital status and nationality. Between these two groups,
too, social inequalities may exist. Where the differen-
tiation between these groups crosses the differentia-
tion of the vertical social inequality, an estimation of
an individual’s status can be made; the term horizontal
social inequality is used in this respect (Mielck 2005).
Social inequality has a lifelong impact on people’s gen-
eral health and, therefore, on their oral health: lower
socio-economical status equates with more susceptibil-
ity to (oral) diseases, less (oral) health and shorter life
expectancy.

Basic Characteristics

General Background

To What Extent is this a Problem in Germany?
In Germany approximately 9% of the population live
below the � poverty line. The Advisory Council on the
Assessment of Developments in the Health Care Sys-
tem states in the “Socio-economical Status and Health”
chapter of its report dated 2005:
If the population living in Germany is classified into
five strata equal in size according to the features
Income, Education and Professional Status (Quintile),
the group of the population of the lowest “quintile”
of each age – from birth to death – has, at a rough
guess, a double risk to fall seriously ill compared with
the group of the population of the top “quintile”. This
refers to all major diseases, including � oral diseases,
except breast cancer, alcoholism and allergies. The
social inequalities in matters of health chances, (oral)
health, and life expectancy decrease continually the
lower the income and education and the lower the social
status of the individual are (SVR 2005).
However, it becomes rather evident that even the low-
est social stratum benefits from the overall increase in

the population’s health, e. g. a longer life expectancy
which is per decade a bit more than a year. In addi-
tion, the lowest social stratum also benefits in that the
elderly, in general, now maintain better health as they
grow older. But these so-called benefits in health have
an unequal distribution within the population and the
social inequality continues to increase in most Euro-
pean countries (Rosenbrock 2006 with further evi-
dences).

Specific Background

The Social Determinants of Oral Health (SDOH)
For a long time the (oral) health status of the population
has mainly been defined by the delivery and financing
of medical care. However, scientific surveys show that
in highly developed countries the groups which have
the highest risk of falling ill or dying young have:
• the lowest income;
• the lowest education level;
• the least possibilities to structure their lives;
• the lowest social assistance by small social networks

(social support); and
• the lowest political influence – as an individual

and also as a group (Rosenbrock 2006; Mielck and
Bloomfield 2001).

In short: the poor have a shorter life and fall ill more
frequently than the rich. Due to this finding science and
politics are more and more interested in the fact that
health, including oral diseases, reacts very seriously
to social environmental influences, the so-called social
determinants of oral health (SDOH) (Bund, 2005). The
most important SDOHs with a lifelong impact on health
are (WHO 2004):
• education and care in early life,
• social exclusion/inclusion,
• job security and working conditions,
• income inequality,
• stress,
• social support,
• general access to medical care,
• housing and food security,
• physical environment.
Thus, socio-economical conditions influence the health
status of individuals more than personal health behav-
iors and medical care. However, not only the objective
stresses on an individual need to be considered but also
the individual’s possibilities and capacities to accept



S

Social Inequalities in Dentistry 1313

these strains and to deal with them need to be consid-
ered (Sense of Coherence). Thus, the health strain per
se is not the important factor: it is the individual’s cop-
ing resources that matter. In this context, the personal
health behavior of an individual is influenced by this
interaction and also by the kind of health care provided.
Marmot and Wilkinson (1999) have written an exten-
sive and recommendable paper on Social Determinants
of Health.

Social Inequality and Oral Health Many surveys on
the prevalence of oral disease in the population have
been made in Germany and internationally and they
show that � dental caries is the most investigated dental
disease, particularly in children and young adults. Com-
parative cross-section studies carried out in the indus-
trialized countries of western Europe and in the USA
show that since the 1970s there has been a continual
decrease in the frequency of caries (caries decline). Of
particular interest is the improvement in the oral health
of the 12-years-age group in Germany. This is a real
success story of the efforts made in dental prevention in
children and young adults. The scientific studies show
that, in addition to the effects of poor eating habits and
poor oral hygiene, there is a series of biopsychologi-
cal and behavioral disease risks which support the for-
mation of caries. The vertical as well as the horizon-
tal social inequality has visible influence on the caries
prevalence in the population. Thus, the vertical social
risks (poor education, low income) are, amongst oth-
ers, the cause of – in comparison with other countries
of similar standard – poor dental health in the lower
social stratum, compared to the upper stratum of the
population. This example of the 12-year-olds in Ger-
many shows that the major caries frequency is concen-
trated in a relatively small group of individuals. In 1997,
61% of all DMF-Teeth (� DMFT-Index) of the 12-year-
olds were diagnosed at 22% of the children of this age
group (IDZ 1999). In 2005, 10% of the 12-year-olds
had 61% of all DMF-Teeth. Although these figures indi-
cate that the risk group has decreased, in fact – on the
contrary – the polarization of caries has increased (IDZ
2006). Table 1 shows the influence which social strata
(here: school education of the parents) exerts on the oral
health of children and young adults. The proportion of
naturally healthy dentition in children and young adults
in the upper class is quite above the proportion in the
social underclass.

Social Inequalities in Dentistry, Table 1. Percent naturally healthy
dentition in 12-year-olds dependent on the school education of the
parent

Year Naturally healthy dentition
by 12-year-olds (%)

School education of the parents

Low Average High

1989 (First German oral
health study DMS I)

9.5% 13.0% 28.6%

1997 (Third German oral
health study DMS III)

44.8% 34.3% 50.1%

2005 (Fourth German oral
health study DMS IV)

68.0% 67.3% 75.4%

Source: German oral health surveys 1989, 1997, 2005

For dental public health these findings are of great polit-
ical significance regarding the prevention and care of
a very high proportion of children and young adults
of lower social class (caries polarization). An analysis
carried out in connection with the Third German oral
health study made clear that caries is particularly fre-
quent in the young adult age group:
• who do not see a dentist for regular check-ups;
• who do not brush their teeth twice per day after the

meals; and
• who have never had a professional instruction on

correct tooth brushing (IDZ 1999).
However, caries polarization is not only observed in
children and young adults. This socio-medical problem
exists in all age groups and at different levels of sever-
ity. The second major oral disease, periodontal disease
(periodontitis), shows clear stratum-specific differences
with regard to its frequency in the population (Micheel-
is 2001). Thus, in the group of the 35–44-year-olds
32.9% of low education level, 19.1% of average edu-
cation level and only 13.4% of high education level in
the population suffer from a severe periodontitis (� CPI
level 4) (IDZ 2006).
It is also evident that although the bottom social strata
profits from prevention measures, these advantages and
benefits of oral health care are, of course, less marked
and significant than in the top social strata.

Consequences

Strategies Oral health promotion strategies can be
orientated either towards the population as a whole or
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towards groups or individuals at risk of disease. The
risk of suffering from many chronic diseases can be
reduced by actions to reduce smoking and alcohol con-
sumption and improve diets. These approaches also
have an impact on the prevalence and severity of oral
diseases. In addition, the use of fluorides reduces the
prevalence of tooth decay. This strategy focuses on the
whole population with an additional emphasis on some
of the more vulnerable groups (e. g. � setting concepts).
The absolute objective is to reduce inequalities in oral
health. On the one hand, it is, therefore, of great impor-
tance in public health research to draw the attention
to societal responsibility, i. e. that a multitude of eco-
nomical and social decisions also include very impor-
tant decisions concerning health matters. On the oth-
er hand, the health resources of the population must
be strengthened. The most important ressources are
self-consciousness and self-confidence, self-efficiency,
education, income, participation, involvement in social
networks and possibilities for relaxation and recovery.
Reducing stress and increasing resources are potential
strategies to reduce social inequalities in oral health
matters and life chances. Generally formulated strate-
gies to strengthen the social determinants of health are:
Promotion of employment, job security and healthy
working conditions; protection of universal access to
a quality health system; expansion of early childhood
education and care programs; provision of adequate
housing and food; reduction of income disparities; sup-
port of social networks.

Conclusion

Poor oral and general health are more common in areas
of relative deprivation and poverty. The wider social
determinants of health have, of course, an impact on
oral health. All fields of politics, explicit health policies,
primary and secondary prevention as well as health pro-
motion and the curative and rehabilitation fields, are
influenced by the interaction and correlation of social
situation and health status. Therefore, those involved in
politics, public health research, health care research and
prevention and health care in Germany must deal with
the social determinants of oral health (SDOH) in order
to analyze the causes of health deficits and to develop
strategies orientated per se towards better general and
oral health. Priority should be given to social inequality
as a primary determinant of health status.

Cross-References

� CPI (Community Periodontal Index)
� Dental Caries
� DMFT-Index
� Oral Diseases
� Poverty Line
� Setting Concept
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Definition

Socialization is the process by which individuals learn
to adopt the behavior patterns of the community in
which they live. This process is typically thought to
occur during the early stages of life, during which indi-
viduals develop the skills and knowledge necessary to
function within their culture and environment. How-
ever, this also includes adult individuals moving into
an environment significantly different from one(s) in
which they have previously lived and must thus learn
a new set of behaviors. Socialization for social agents
refers to all learning regardless of setting or age of the
individual. In every group one has to learn the rules,
expectations, and knowledge of that group, whether the
group is your family, the army, or the state (nation).
Socialization is the process whereby people acquire
a social identity and learn the way of life within their
society.

Social Justice

Definition

In the field of public health social justice refers to
reducing differences in current health status and ensur-
ing equal opportunities and resources to enable all peo-
ple to achieve their fullest health potential. It is a big
concern in as much as increased costs of health care
have brought along disparities in its distribution and
accessibility within a specific population and at glob-
al level.

Social Learning Theory

Synonyms

Social cognitive theory; Cognitive social learning; Cog-
nitive learning theory

Definition

The social learning theory, also called Social Cognitive
Theory, not only explains how people “learn” and main-
tain certain behavioral patterns, but also explicates fac-
tors influencing health behaviors and thereby provides
the basis for intervention strategies for the promotion

of behavioral change. Human behavior is explained in
terms of a triadic, dynamic, and reciprocal model, in
which behavior, personal factors (including cognitions),
and environmental influences all interact.
The Social Learning Theory is widely used since its
concepts are easy to operationalize for health promoting
interventions: role models can be used to model pos-
itive outcomes, to correct misconceptions, to demon-
strate self-reward, to reflect mastery, to point out oppor-
tunities, to signal social support, etc.

Social Marketing

Definition

The term “social marketing” is defined as “the appli-
cation of commercial marketing technologies to the
analysis, planning, execution, and evaluation of pro-
grams designed to influence voluntary behavior of tar-
get audiences in order to improve their personal wel-
fare and that of their society”. Social marketing began
as a formal discipline in 1971, with the publication
of “Social Marketing: An Approach to Planned Social
Change” in the Journal of Marketing by marketing
experts Philip Kotler and Gerald Zaltman. Speaking of
what they termed “social change campaigns”, Kotler
and Roberto introduced the subject by writing “A social
change campaign is an organized effort conducted by
one group (the change agent) which attempts to per-
suade others (the target adopters) to accept, modify, or
abandon certain ideas, attitudes, practices or behavior”.
Social marketing is distinguished from other manage-
ment approaches by six basic principles: (1) the mar-
keting conceptual framework is used to design behavior
change interventions; (2) there is recognition of compe-
tition; (3) there is a consumer orientation; (4) formative
research is used to understand consumers’ desires and
needs; (5) there is a segmentation of populations and
careful selection of target audiences; and (6) continu-
ous monitoring and revision of program tactics help to
achieve desired outcomes.

Social Maturation

� Social Transition
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Social Networks

Definition

Social networks are the social relations and links
between individuals which may provide access to or
mobilization of social supports for health. They are
long-lasting but non formalized structures and rela-
tions between individuals and/or groups. As opposed to
the cooperation of organizations and institutions, social
networks provide support to the individual who needs to
cope with stressful living circumstances (e. g. diseases),
and promotes health at an individual level. Social net-
works can be divided into primary social networks (e. g.
family, relatives and friendships), secondary social net-
works (e. g. self help organizations) and tertiary social
networks (professional advice centers, hospitals, physi-
cians, etc.).

Social Phobia

Synonyms

Social anxiety disorder

Definition

Social phobia is characterized by a permanent and
exaggerated fear of one or more social situations in
which a person might be confronted with strangers or
might be evaluated by other people. Transition to social
anxiety, a common phenomenon known by virtually
all people, is smooth. Characteristically, people fear to
show a behavior (e. g. trembling, blushing, sweating)
that could be humiliating or embarrassing to them. Oth-
er typical fears are that people could notice halting or
rapid speech. Fears of fainting, losing control of bowel
or bladder function, or having one’s mind going blank
are also not uncommon. Social phobias generally are
associated with significant anticipatory anxiety for days
or weeks before the dreaded event, which in turn may
further handicap performance and heighten embarrass-
ment. This fear occurs when anticipating a situation that
is perceived as threatening, usually leading to avoidance
of the situation.

Cross-References

� Anxiety Disorders

Social and Physical Factors
Influencing Human Health

� Health Determinants, Environmental

Social Policy

� Social Welfare Policy

Social Psychiatry

ISABEL HACH

Klinik für Psychiatrie und Psychotherapie,
Klinikum Nürnberg-Nord, Nürnberg, Germany
isabel.hach@klinikum-nuernberg.de

Synonyms

Cross-cultural psychiatry; Psychiatric sociology; Com-
munity psychiatry

Definition

Social psychiatry is concerned with the relationships
between mental disorders and sociocultural processes.
Social psychiatry has the aim to view the patient and the
context in which he or she lives or works as a field in
which one element affects all others in circular fashion.
One of the main goals of social psychiatry is to reinte-
grate the patient into society (� socialization). The label
social psychiatry is often used to include other labels,
i. e., transcultural psychiatry; cross-cultural psychiatry;
crossnational, transnational, or international psychiatry;
intercultural psychiatry; ethnopsychiatry, and compar-
ative psychiatry. � community psychiatry is practiced
social psychiatry.

Basic Characteristics

Introduction

At the turn of the 19th century, the “moral treatment”
for hospitalized psychiatric patients in Europe was
introduced. The positive relations among the patient’s
environment and humane social interactions, on the one
hand, and an improvement in patients’ functioning on
the other hand, were recognized. The importance of
social psychiatry became obvious in the United States
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at the beginning of the 20th century with the work of A.
Meyer. He became well-known for emphasizing many
important social factors and integrating social work into
his psychiatric treatment settings (Brady 1975). Many
American psychiatrists and other mental health profes-
sionals followed in Meyer’s footsteps: Among them,
K. Horney, who wrote about personality as it interacts
with other people (1937); E. Erikson, who discussed
the influence of society on life development (1950); and
Cornell University’s Midtown Manhattan Study, which
looked at the prevalence of mental illness in Manhat-
tan (e. g., Srole 1975). In Germany, Fischer stated in
1919 that there is no psychiatry without social psychi-
atry (Berger 1999). However, � euthanasia of mentally
ill patients (>100,000 patients were killed) destroyed all
social psychiatric developments in Germany for a long
time. World War II and the psychiatric casualties from
trauma made worldwide the influence of social stress
more apparent. The success of crisis resolution on the
war front and in other outpatient interventions, along
with a moral concern over hospital warehousing, led to
� deinstitutionalization and a new social system of care
in the guise of the community mental health care move-
ment of the 1960s in the U.S.A. and England (Bühring
2001). Franco Basaglia is widely recognized as the Ital-
ian leader of the democratic psychiatry movement in
Europe. His political and social agenda involved, for
example, decriminalizing mental illness and the impor-
tance of voluntary psychiatric treatment. In Germany,
dehospitalisation started late as a consequence of the
“Psychiatrieenquete” 1975 (a fundamental report of the
situation of psychiatry in Germany). By the 1980s,
social factors had a presence in the Diagnostic and Sta-
tistical Manual of Psychiatric Disorders III (DSM-III)
in the Axis IV and V categories.

Severe and Persistent Mental Illness

People with severe and persistent mental illnesses
(SPMI) have been a special target population for
social psychiatry and public mental health. People
with SPMI suffer from major mental illnesses such as
schizophrenia or major affective disorders (with psy-
chotic symptoms). Severe mental illnesses cause their
sufferers dismal functional impairment. People affected
with schizophrenia might have difficulties in thinking
coherently, interacting with others normally, problems
in managing of work, strange beliefs, extraordinary

physical complaints, carrying out responsibilities and
expressing emotions appropriately. Even simple every-
day tasks like personal hygiene can become unmanage-
able and neglected. Thus, the disease can impact every
aspect of affected people’s work, family, and social
life. Though not affected directly, family members also
frequently become distressed and overwhelmed by the
difficulties involved in providing care and in coming
to terms with the transformation of their relatives into
patients suffering from serious chronic illness.

Principles and Goals of Social Psychiatry

The goals of social psychiatry were always broad, for
example: To include all social, biological, education-
al, and philosophical considerations which may come
to empower psychiatry in its striving towards a soci-
ety which functions with greater equilibrium and with
fewer psychological casualties (Jones 1968). For social
psychiatrists, it was obvious that the individual could
not be treated as separate from the society and that the
society contributed greatly to mental disorders. Social
psychiatry is a scientific approach that is influenced by
different historical dimensions. Hence, social psychi-
atry criticizes traditional psychiatric concepts and has
a social theory of mental disorders. Social psychiatry
consists of different treatment dimensions and thera-
py strategies (e. g., social network, medical treatment,
structuring of daily activities, complementary care in
the living and work area).
Carleton and Mahlendorf (1979) summarized the prin-
ciples of social psychiatry in six postulates:
1. Human behavior can only be understood in the con-

text of the total social and other energies (including
living and inert physical matter) of this universe.

2. A person should always be a subject and never an
object of an interpersonal transaction.

3. There is meaningful interrelationship, a relativity,
between the behaviors of one individual and all
social and mythological institutions and groups.

4. Social problems, including individual, institution-
al and group deviant behaviors, cannot be solved
without collaboration between all the institutions
and disciplines of human knowledge, influence, and
action.

5. Values of compassion, caring, and consideration for
all human beings are essential to the operations of
social psychiatry.
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6. Human behavior acquires purpose and meaning in
reference to and by virtue of adherence to these pos-
tulates.

Those aims of social psychiatry are still up to date.
In Germany, mental health care research clearly dom-
inates social-psychiatric research. While in the begin-
ning, most research was devoted to the conceptualiza-
tion and description of psychiatric services, in recent
years more studies on outcome evaluation and quality
assurance were carried out. More and more the sub-
jective perspective of patients and relatives becomes
relevant. Topics such as treatment satisfaction, subjec-
tive illness theory, and subjective quality of life enjoy
growing interest. The same holds for stigmatization of
mentally ill people. By contrast, studies investigating
psycho-social influences on the development and the
course of mental disorders are still very rare (Holzinger
and Angermeyer 2002). Another important related field
are the treatment costs of severe and persistent mental
illnesses. The prevalences rates of psychotic disorders
are significantly lower than those of affective or anx-
iety disorders. However, Löthgren showed in a recent
published literature review that more research has been
conducted across Europe for schizophrenia than for the
mood disorders. There are marked differences in vari-
ation among European countries regarding service pro-
vision, resource use, and costs for schizophrenia treat-
ment, for example range the direct and non-direct med-
ical cost estimates per patient per year from e 2152
in Spain to e 8188 in Italy and e 14 927 in Denmark
(Knapp et al. 2002).
Last, research in transcultural psychiatry with potential
clinical or social applications has covered such themes
as, for example, similarities and differences in the form,
course, or manifestation of mental illness in different
societies and cultures; the occurrence, incidence, and
distribution of mental illness in relation to sociocultur-
al factors; sociocultural factors predisposing to mental
health or to optimal function or to increasing vulner-
ability to or perpetuating or inhibiting recovery from
mental illness or impaired function; the relationship
between culture; and the psychological and social adap-
tation of migrants, voluntary or involuntary, within or
across national boundaries especially insofar as their
cultural traits or those of the receiving society are sig-
nificantly involved.
There is a broad consensus on principles and aims of
social psychiatry in European countries. However, the

implementation of mental health reforms has been slow.
According to Cooper (2001), progress is subject to con-
straints imposed by service infrastructures, reductions
in state responsibility, changing public attitudes, and
growth of relative poverty. Much inferential evidence
has accumulated on the importance of social risk fac-
tors such as unemployment and socio-economic depri-
vation, but most studies have had to rely on analysis
of ecological correlations, based on administrative data.
There is an urgent need for more direct research in the
field of social psychiatry making use of case-control
and cohort study designs.

Cross-References

� Community Psychiatry
� Deinstitutionalization
� Euthanasia
� Socialization

References

Berger M (ed) (1999) Psychiatrie und Psychotherapie. Urban &
Fischer, München-Jena

Brady JP (1975) Classics of American Psychiatry. Warren H.
Green Inc, St. Louis

Bühring P (2001) Geschichte der Psychiatrie: Am Ende der
sozialen Rangordnung. Dtsch Ärztebl 98:304

Carleton JL, Mahlendorf UR (ed) (1979) Dimensions of Social
Psychiatry by Regional Congress of Social Psychiatry. 1st
International Association for Social Psychiatry (COR), Santa
Barbara

Cooper C (2001) Public-health psychiatry in today’s Europe:
scope and limitations. Soc Psychiatry Psychiatr Epidemiol
36:169–76

Holzinger A, Angermeyer MC (2002) Social–psychiatry research
in German–speaking countries. Psychiatr Prax 29:397–410

Jones M (1968) Beyond the therapeutic community: social learn-
ing and psychiatry. Yale university press

Knapp M, Chisholm D, Leese M, Amaddeo F, Tansella M,
Schene A, Thornicroft G, Vasquez-Barquero JL, Knudsen
HC, Becker T (2002) Comparing patterns and costs of
schizophrenia care in five European countries: The EPSI-
LON study. European Psychiatric Services: Inputs linked
to outcome domains and needs. Acta Psychiatr Scand
105:42–54

Moffic S (1998) Social psychiatry, Managed care and the New
Millennium. Psychiatric Times, Dec 51

Srole L (1975) Measurement and classification in socio-
psychiatric epidemiology: midtown Manhattan study (1954)
and midtown Manhattan restudy (1974). J Health Soc Behav
16:347.64



S

Societal Perspective 1319

Social Regulation

� Cross-Sector Efforts

Social Relations

Synonyms

Communication; Interpersonal relations

Definition

Social relation refers to a multitude of social interac-
tions, regulated by social norms between two or more
people. It may be relation between individuals, groups
of people or between an individual and group of people.
Group in this context, refers to an ethnic group, social
institution or organization, nation, gender, etc. Social
relations form the basis of concepts such as social struc-
ture, social organizations or social system. By “social”
is understood association, co-operation, mutual depen-
dence and belonging.

Cross-References

� Human Relations

Social Resources

Synonyms

Social capital

Definition

These are goods that derive from inter-personal rela-
tionships with other individuals. There are direct psy-
chological goods, such as social support that develop
from inter-personal relationships. In addition, there are
the material goods (e. g. money) that individuals are
provided the right to request in light of the nature of
the inter-personal relationship and history of returning
similar requests. Inter-personal relationships through
which exchange relationships develop are based on
friendship, family ties, political connections and other
social relations.

Social Stigma

Definition

An organized process by which a group denies material
and psychological privileges to individuals who do not
display – or are not considered by the group to display –
the characteristics, beliefs and behavior the group has
defined to be important to group membership.

Social System and Organization

� Health Setting

Social Transition

Synonyms

Social maturation; Social development

Definition

Social transition is characterized by the adolescent’s
expansion of their social circle of significant others
from parents/family to include peers and other adults.

Social Welfare Policy

Synonyms

Social policy

Definition

A broad term encompassing a range of government
policies enacted to protect citizens from econom-
ic risks, insecurities, and dependency. These policies
include income support policies, educational systems,
treatment of mentally ill, rehabilitation of criminals,
provision of health care and health insurance, and the
care of destitute adults.

Societal Perspective

Definition

The most comprehensive perspective of health econom-
ic analysis is the societal perspective. From the perspec-
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tive of the society, all costs and benefits of a health
care intervention or illness are taken into account. With
regards to the costing process in a calculation from
a societal perspective, the direct medical and non-
medical costs (� direct cost) for all health care payers
and the patient as well as the � indirect cost due to lost
productivity are included. Most recommendations for
� health economic evaluation studies suggest choosing
the societal perspective at least in addition to other per-
spectives.

Society

Definition

In general, society is seen as life within a living commu-
nity. On closer examination, society means structures
with organized systems in which human beings live and
work together.

Cross-References

� Nation

Socio-Cultural Barriers

Definition

In health care settings, socio-cultural barriers prevent
specific population groups such as migrants from utiliz-
ing services sufficiently and efficiently. A lack of local
language skills can create a socio-cultural barrier. Gen-
der issues, differing knowledge and information sys-
tems and problems with interpreting subtle, non-verbal
signs in the context of health, disease and therapy might
act as further barriers that can hinder migrants from
making competent and appropriate use of available ser-
vices.

Socio-Cultural Definitions of Old Age

Definition

Old age is a biological fact and a socio-cultural con-
struct. In different cultures, the classification of old
age can vary substantially and be at variance to a per-
son’s actual age. In some ethnic groups, for instance,

to belong to the group of the aged is defined by hav-
ing grandchildren, independent of a person’s actual age.
For several decades, gerontological research has held
the belief that modernity created negative images of old
age whereas so-called traditional societies valued per-
sons of old age. Currently, the picture of inter- and intra-
cultural variation regarding concepts of old age is more
diverse. Appreciation and discrimination may coexist
in societies with regard to gender, economic power or
other status indicators such as education.

Sociodemography

Synonyms

Population characteristics

Definition

The study of populations, especially with reference to
size and density, � fertility, � mortality, growth, age
distribution, migration, and vital statistics, and the inter-
action of all these with social and economic conditions.

Sociodental Indicators

Synonyms

Socio-dental indicators

Definition

Sociodental indicators are measures for the psychologi-
cal and social impact of dental diseases. They assess the
extent to which dental and oral disorders disrupt nor-
mal social functioning. Sociodental indicators reflect
the quality of life of the individual and the well-being
of society. They are subjective measures, related to
a biopsychosocial model of health. They should be used
to supplement clinical (normative) measures like the
� DMFT, which depend on professional opinions of
what constitutes a disease. Sociodental indicators relate
to the following biophysical and sociomedical parame-
ters: Death, disease, impairment, functional limitation,
discomfort, disability and disadvantage. The majority
of sociodental indicators are “problem indices” that can
be used to understand the population’s experiences and
perceptions and to demonstrate the need for oral health
promotion. Sophisticated new needs assessment tools
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integrate normative and subjective estimates of treat-
ment need, taking into account the severity of diseases
and the willingness of the respective patient to get treat-
ment.

Socioeconomic Environment

Synonyms

Socioeconomic status; Socioeconomic position

Definition

The social and the economic characteristics of both
the work environment and the home environment, for
given person or a group of people. Some examples
of social characteristics include literacy level, � social
support, physical safety, and connectedness in the com-
munity. Economic characteristics include income and
the distribution of income within a community. Some
researchers believe that the health of a community is
dependent upon a relatively equal distribution of wealth
among its individuals.

Socioeconomic Indicators

Definition

Socioeconomic characteristics include measures that
affect health status, such as income, education, employ-
ment, household conditions, lifestyles, and environ-
ment, and measure the proportion of the population rep-
resented by various levels of these variables.

Socioeconomic Influences

� Health Determinants, Social

Socioeconomic Position

� Socioeconomic Environment

Socioeconomic Status

� Socioeconomic Environment

Sociopolitical Culture

Synonyms

Welfare culture

Definition

The health care systems of the industrial nations dif-
fer appreciably in their funding models, levels of ben-
efits and forms of organization. The reasons for this
situation are studied by the methodological approach
of sociopolitical culture, which describes and analyses
the historical and cultural place of social security sys-
tems within a country’s prevailing body of social val-
ues. In the context of international comparative wel-
fare state research – specifically, research on health care
systems – the genesis, development and configuration
of national welfare state institutions are traced back to
a society’s prevailing attitudes, norms and interpretative
patterns (such as ideas of social justice). The impor-
tance of the sociopolitical culture emerges in particular
in relation to the social acceptance of reform measures
in the field of social security.

Socrates

Definition

A highly regarded philosopher, recognized as one of
the main contributors to Greek history within wider
Europe.

SODIS

� Solar Disinfection (Sodis)

Soft Chancre

� Ulcus Molle

Soil Cleanup

� Georemediation
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Soil Contamination

� Soil Pollution

Soil Degradation and Erosion

Definition

Types of soil degradation are erosion, desertification,
acidification, and salination. Desertification is a natu-
ral process of ecosystem degradation in arid regions.
It can result from continued human land abuse during
droughts. Increased population and livestock pressure
on marginal lands also accelerates desertification. Ero-
sion of the soil is caused by wind, water, ice, and land
movement in response to gravity. Erosion is an intrin-
sic natural process, but in many places, it is increased
by human exploitation. When the total ground surface
is stripped of vegetation and then seared of all living
organisms, the upper soils are vulnerable to both wind
and water erosion. One of the main causes of soil ero-
sion is slashing and fire treatment of tropical forests.
Poor land use practices include deforestation, overgraz-
ing, and improper construction activity. Improved ma-
nagement can limit erosion by using techniques like re-
stricting the disturbance during construction, avoiding
construction during erosion prone periods, intercept-
ing runoff, terrace-building, use of erosion-suppressing
cover materials, and planting trees or other soil binding
plants. Soil acidification is a problem in many regions
of the world due to acid rain deposits, which change the
chemical properties of the soil. Soil salination might be
a natural process that results from high levels of salt in
the soil, features that allow salts to become mobile, or
climatic trends that favor salt accumulation.

Soil Genesis

� Pedogenesis

Soil Pollution

DUŠAN BACKOVIĆ

Institute of Hygiene and Medical Ecology, Faculty
of Medicine, University of Belgrade, Belgrade, Serbia
dbacko@ptt.yu

Synonyms

Land pollution; Soil contamination

Definition

Pollution of the soil is physical, chemical, biological,
or radiological modification of the surface layer of the
earth’s crust by accumulation of a large quantity of nat-
ural materials or occurrence of new synthetic materials
that disturb the composition of the soil, influence the
natural balance of the ecological system, and disable
the � purification process (self-cleaning) of the soil.
The consequences of soil pollution depend on the kind,
quantity, and dynamics of disposal of harmful mate-
rials, and also on soil composition, structure, and its
physical and chemical characteristics.

Basic Characteristics

Characteristics of the Soil Pollutants

Soil pollution may be the result of disposal of solid
waste materials, overflowing waste water, or deposi-
tion of air pollution sediments. According to the source
of emission, soil pollution can originate from commu-
nal and industrial environments, and according to the
nature of pollutants from inorganic or organic chemi-
cals, radioactive nuclides or infective agents. It is also
possible that the soil is polluted with combinations of
pollutants from different sources.
Pollution with organic waste, especially components of
animal and human tissues and excreta, bears a high risk
due to the possibility of microbiological contamination
and infections in humans and animals. Pollution of cul-
tivable soil represents a serious hazard, and pesticides
and fertilizers carry the risk of intoxication of people
and animals through contaminated food.
Among industrial waste materials, the most dangerous
are synthetic organic compounds, due to their biopersis-
tence (resistance to degradation), accumulation in bio-
logical species, and even � bioconcentration in the food
chain.

Characteristics of the Soil

In most cases, pollution of the soil is reversible, and
decomposition of the pollutants is continuous, occur-
ring simultaneously with decomposition of the soil. The
self-cleaning ability of the soil mostly depends on the
mechanical structure of the soil, physical and chemical
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characteristics (such as oxygen and moisture, pH), and
composition of microflora, flora and fauna (types and
quantities), which often become damaged as a result
of excessive pollution. It is important that there are
zones of unpolluted soil from which the living species
may recolonize a damaged area and initiate the natural
process of purification. The process of decomposition
of waste in the soil depends on the type and quantity
of natural or artificial waste substrate (carbohydrates,
fats and proteins, chemical products). If the soil is pol-
luted with large quantity of organic waste materials,
there are adverse conditions for their decomposition,
and they can leave by-products and gases of unpleas-
ant odor.
The structure of the upper layers of the soil is constantly
being changed by physical factors:
1. sun radiation, warming, and cooling, which causes

mechanical weathering of bedrocks
2. atmospheric influences and the influence of the cli-

mate, especially heavy precipitations cause � soil
degradation and erosion

3. deep layer movements and earthquakes
Formation of the soil or � pedogenesis is also a per-
manent geobiological process influenced by all living
organisms and humans, particularly by anthropogenic
pollution important in soil degradation. The structure
and texture of soil depends on the size, shape, and type
of connection of particles. Within the solid structures of
soil, cavities can be found which result from the activity
of atmospheric water, and even the activity of animals.
The porosity of soil determines the quantity of water
and air that the soil can absorb. Air contained in the
pores of the soil determine the physical and chemical
characteristics, plant growth, activity of bacteria, and
self-cleaning properties of the soil.
Out of all the chemical elements that make up the sur-
face of the earth’s crust, oxygen and silicon are present
in the highest proportion (over 80%), followed by alu-
minum, calcium and iron. Minerals originating from
the soil are classified into two main groups according
to quantity and physiological function in the human
organism:
• � major elements (macronutrients) constitute up to

80% of the minerals in the human body, as well as
99% of the minerals in the soil (O, H, C, N, Ca, Na,
K, P, S, Cl, Mg)

• essential � trace elements, like micronutrients (Fe,
Se, Cu, Zn, Co, F, I, Mn, Cr), are found in concentra-

tions of about 10–100 ppm, some with known phys-
iological functions and others without.

Deficiency of some trace elements (such as iodine, fluo-
rine, and selenium) in regions with naturally anomalous
distribution of them is manifested in the disturbance of
health in the form of enzootic and/or endemic disease;
this area is investigated by � geomedicine. The global
problem of shortage or reduced bioavailability of some
trace elements in the soil is slowly spreading to many
regions of the world due to acid rain (deposited sulfates
and nitrates) changing the chemical properties of the
soil.

Health Effects of the Soil Pollution

There is a very large set of health consequences from
exposure to soil contamination, which depend on pollu-
tant type, pathway of spreading, and vulnerability of the
exposed population. In cases of pollution with organic
waste from hospital and laboratory environments, the
highest risk is due to possible microbiological contam-
ination. The most frequent and widely spread micro-
biological agents that can be found in the soil are those
that cause typhoid fever, cholera, tularemia, leptospyro-
sis, tetanus and gaseous gangrene, and anthrax, and par-
asites like Trichocephalus, Ankylostoma, and Ascaris.
Pollution of cultivable soil represents a serious danger,
especially for agricultural workers. In communal envi-
ronments, the people who are in direct contact with pol-
luted soils such as in residences, parks, schools, and
playgrounds (children) have the greatest health risk.
Other contact mechanisms include contamination of
drinking water or inhalation of soil contaminants that
have vaporized.
Heavy metals like chromium and a number of pesticides
are carcinogenic to all populations. Lead is especial-
ly hazardous to young children, a group with a high
risk of developmental damage to the brain and ner-
vous system. Mercury is known to induce higher inci-
dences of kidney damage, and PCBs and cyclodienes
are linked to liver toxicity. Chronic exposure to ben-
zene is known to be associated with a higher inci-
dence of leukemia. Many chlorinated solvents induce
liver and kidney changes and depression of the cen-
tral nervous system. Organophosphates and carbamates
can induce acute intoxication, leading to neuromuscular
blockage.
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Assessment and Control of Soil Pollution

Soil pollution can be investigated by means of toxico-
logical, radiological, bacteriological, and parasitologi-
cal methods, while the final evaluation and conclusions
are made on the basis of data analysis of the results
from all of the mentioned methods. Chemical methods
test the quantity of materials belonging to the normal
composition of the soil, which occur in excess during
decomposition of waste (organic nitrogen and carbon,
ammonium, nitrates, and chlorides), and also test quali-
tatively synthetic materials that are unusually present in
the soil like heavy metals and pesticides. Bacteriologi-
cal tests consist of determination of the total number of
bacteria, number of coliform bacteria, and Clostridium
perfrigens in a volume unit of the soil.
Large projects related to the prevention of chemical
pollution of the soil include implementation and con-
trol of the production process, aiming at a decrease in
production, and increase in recycling and neutralization
(dechalogenation and burning of the plasma of danger-
ous PCBs, for example), as well as efficient disposal
and protection of non-decomposable waste materials.
The next large project is implementation of a program
of disposal of and protection from infectious waste
materials (from veterinary and public service facilities).
Continued measures of maintenance of quality of the
soil are also important, as follows: building of facil-
ities for waste disposal and permanent collection and
removal of waste, construction of corresponding water
supply and sewerage systems, waste water purifica-
tion, construction of drainage systems for precipitation,
and growing plants on all cultivable surfaces. Strate-
gies for reducing soil degradation and erosion in some
regions include planting of cover crops, establishment
of windbreaks, strip cropping, terracing, and minimum-
tillage farming. Recent projects have developed suc-
cessful new methods in artificial purification of the soil
like � georemediation (accelerated geochemical rem-
ineralization) � phytoremediation and � bioremedia-
tion (by natural plants and micro-organisms stimulated
with additional nutrients).

Cross-References

� Bioconcentration
� Bioremediation
� Geomedicine
� Georemediation

� Major Elements (Macronutrients)
� Pedogenesis
� Phytoremediation
� Purification
� Soil Degradation and Erosion
� Trace Elements
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Lecture Notes on Hygiene. Naučna, Beograd
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Solar Disinfection (Sodis)

Synonyms

Water disinfection by direct sunlight; SODIS

Definition

The heat of the sun and its UV radiation can be used
to make water sterile or, at least, considerably reduce
the number of pathogens. If plastic bottles (PET bot-
tles) are filled with contaminated water, sealed and put
into the bright sun for a couple of hours, germs are
killed and the water achieves drinking water quality.
The effect can be increased when half of the bottle is
painted black. Solar disinfection is a worthy method
of water treatment for households in warm and sunny
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regions when there is no sufficient supply of drinking
water.

Solar Radiation

� Insolation

Solid-Phase Soil Treatment

� Composting

Somatization Disorder

Definition

The main features of somatization disorders are multi-
ple, recurrent, and frequently changing physical symp-
toms of at least two years duration. Most patients have
a long and complicated history of contact with both pri-
mary and specialist medical care services, during which
many negative investigations or fruitless exploratory
operations may have been carried out. Symptoms may
refer to any part or system of the body. The course of the
disorder is chronic and fluctuating, and is often associ-
ated with disruption of social, interpersonal, and family
behavior.

Somatoform Autonomic Dysfunction

Definition

Symptoms are presented by the patient as if they were
due to a physical disorder of a system or organ that is
largely or completely under autonomic innervation and
control, i. e. the cardiovascular, gastrointestinal, respi-
ratory, and urogenital systems. The symptoms are usu-
ally of two types, neither of which indicates a physical
disorder of the organ or system concerned. First, there
are complaints based upon objective signs of autonomic
arousal, such as palpitations, sweating, flushing, tremor,
and expression of fear and distress about the possibili-
ty of a physical disorder. Second, there are subjective
complaints of a nonspecific or changing nature such as
fleeting aches and pains, sensations of burning, heavi-

ness, tightness, and feelings of being bloated or distend-
ed, which are referred by the patient to a specific organ
or system.

Somatoform Disorders

UWE RUHL

Institut für Psychologie, Universität Göttingen,
Göttingen, Germany
uruhl@uni-goettingen.de

Definition

Somatoform disorders refers to the preoccupation with
multiple physical complaints suggestive of a somat-
ic disease (together with persistent requests for medi-
cal investigations) for which a clear physical etiology
and an adequate medical explanation cannot be found.
Those physical symptoms are repeated in spite of neg-
ative findings and reassurances by medical doctors that
the symptoms have no physical basis. If any physical
disorders are present, they do not explain the nature
and extent of the symptoms or the distress and pre-
occupation of the patient. Symptoms of somatoform
disorders may include frequent headaches, back pain,
abdominal cramping, and pelvic pain (� somatoform
autonomic dysfunction). Other symptoms include pain
in the joints, legs and arms, or chest, or abdominal
pain. Somatoform disorder may also present with gas-
trointestinal problems, such as nausea, bloating, vom-
iting, diarrhea, and food intolerance. Somatoform dis-
orders are divided into � somatization disorder, pain
disorder (� persistent somatoform pain disorder), con-
version disorder, hypochondriasis (� hypochondriacal
disorder), and body dysmorphic disorder. Other syn-
dromes may not reach the diagnostic threshold for som-
atization disorder but may be clinically significant.

Basic Characteristics

Introduction/Etiology

Somatoform disorders account for a high proportion
of consultations in primary care. A large variety of
etiological hypotheses of somatoform disorders have
been proposed, ranging from somatization as a somat-
ic expression of psychological distress to biological
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abnormalities. A heightened awareness of normal body
sensations may be paired with a cognitive bias to inter-
pret any physical symptoms as an indicator of medi-
cal illness. However, with current research methods no
single mechanism can be shown to cause somatoform
symptoms. It is obvious that many different pathways
exist, and etiological factors interact in a very complex
way. Those etiological factors are, for example, biolog-
ical factors, unconscious intrapsychic conflicts, sexual
abuse, and conversion. This situation is not different
from almost all other mental disorders.

Epidemiology

Somatoform disorders are among the most prevalent
forms of mental disorders. Whereas pain disorders
(� persistent somatoform pain disorder) start mostly
in childhood and early adolescence, dissociative dis-
orders and conversion disorders seem to develop pre-
dominantly in the second decade of life. � Somatiza-
tion disorder is the most severe form of somatoform
disorders. The prevalence of somatization disorders is
between 1.1% (Italy; Favarelli et al. 2004) and 2.1%
(Norway; Kringlen et al. 2001). Other forms of somato-
form disorders (e. g., pain disorder, conversion disor-
der) show higher prevalence rates than somatization. It
is estimated that the 12-month prevalence of somato-
form disorders in European countries is 11%. Women
are twice more likely to be affected than men (15.0%
versus 7.1%) (Wittchen and Jacobi 2005). According-
ly, the estimated number of subjects suffering from
somatoform disorders within 12 months in the gener-
al EU population is 18.9 million people.

Consequences

Somatoform disorders are frequently associated with
other mental disorders. Patients with pain disorders
very often show comorbid major depression (OR 4.34,
95%CI [2.33–8.08]), panic disorders (OR 8.55, 95%CI
[3.29–22.20]), and posttraumatic stress disorder (OR
4.54, 95%CI [1.23–16.67]). Conversion disorders and
dissociative disorders are strongly associated with eat-
ing disorders (Lieb et al. 2000). Somatization disorder
patients show impaired quality of life and higher levels
of emotional distress. Patients with somatoform disor-
ders show increased rates of healthcare utilization and
disability days (Ladwig et al. 2001).

Treatment

Treatment of patients suffering from somatoform dis-
orders is often difficult, as patients do not accept that
their symptoms are due to mental factors. Patients have
relevant, real medical complaints; hence, a psycholog-
ical origin of those complaints is similar to the alle-
gation that they only imagine their problems. Patients
may become angry or irritated with their doctors when
they cannot determine the (physical) cause and corre-
late for their problems. Another difficulty that doctors
may face is that people with somatization disorder, like
everyone else, will develop new (comorbid) physical
diseases at some point. Therefore, every new symp-
tom is a challenge for a medical professional to know
how far to investigate. Many people with a somatoform
disorder also have other mental health problems and
comorbid mental disorders, such as depression, anxi-
ety, or substance abuse. These may be partly a result
of having distressing physical symptoms. Treatment of
these other mental health problems may improve the
situation. In contrast to other mental disorders, somato-
form disorders mostly need an interdisciplinary treat-
ment, and treatment concepts may have a clear focus
on the patients’ somatic complaints (and not the psy-
chological problems). If patients with somatoform dis-
orders can be convinced that mental factors may con-
tribute to, or cause, their physical symptoms then those
patients may accept a psychiatric and/or psychothera-
peutic treatment. Talking treatments may help patients
to understand the reasons behind their symptoms, and
aims to change any false beliefs that they may have
and teach them how to identify and deal with emotion-
al issues. A psychopharmacological treatment (e. g.,
antidepressants) can be indicated as well.

Cross-References

� Hypochondriacal Disorder
� Persistent Somatoform Pain Disorder
� Somatization Disorder
� Somatoform Autonomic Dysfunction
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Sound

Definition

Sound is a form of mechanical energy produced by
vibration of a gaseous, liquid, or solid elastic medium.
It is transferred away from the source by a series of
pressure changes referred to as sound waves. If these
pressure changes are of higher magnitude than 20 µPa
and in the frequency range from 16 Hz to 20 kHz, they
will evoke physiological responses in the human ear
and auditory pathways. Sound waves pass through the
outer ear and set the eardrum into vibration. Three small
bones in the middle ear, the hammer, anvil and stirrup,
transfer the vibration of the eardrum to the liquid-filled
cochlea – a part of the inner ear. Liquid disturbance dis-
torts the basilar membrane in the cochlea; this is regis-
tered by extremely sensitive hair cells and transformed
into nerve impulses that are transmitted to the brain
through auditory pathways. Psychologically, sound is
a mental event evoked by nerve impulses in the audito-
ry brain.

Source of Infection

Definition

The source of an infectious agent is the person, animal,
substance, or object from which the host acquires the
infection. When a person or animal is the source, they
may be sick, convalescent, or long-term carriers of the
infection.

Source of Injury

Definition

The source of injury is identification of the object,
substance, or bodily motion which directly caused an
� occupational injury. For example, if the worker lost
a finger by cutting it with a saw, the saw is the source of
injury. There is a direct relationship between the source
and the nature of the injury. In contrast to the cause
of injury, the source is always obvious. National and
international agencies have developed different classifi-
cations of injury sources in order to enhance statistical
analysis.

Source of Potential Harm

Synonyms

Hazard

Definition

In the context of � risk assessment a hazard is a source
of potential harm. Risk assessment estimates the risk to
humans of a specified hazard, based on the availability
of exposure data.

Cross-References

� Hazards

South American Health

� Indigenous Health, South America

Sovereignty

� Self-Determination

Spasmodic Croup

Synonyms

Acute spasmodic laryngitis; Pseudo-croup; Stenosing
laryngotracheitis
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Definition

Stenosing laryngotracheitis or pseudo-croup is a dis-
ease, which is primarily seen in babies and small chil-
dren; in children of school age it is very rare. A viral
infection of the respiratory tract causes a swelling of
the mucous membranes in the subglottic area (in the
region of the vocal chord). Pseudo-croup usually occurs
at night and is characterized by hoarseness, barking
cough and loud, noisy breathing (inspiratory stridor). In
more severe cases children have difficulties in breathing
(dyspnea) and show jugular or thoracal retractions. The
parents, who are often very excited, have to be calmed.
The prognosis in stenosing laryngotracheitis is excel-
lent. After administering prednisolone (rectally), sup-
plying fresh air and, if necessary, epinephrine inhala-
tion the symptoms soon decrease and – in most cases –
vanish within a few hours.

Specialized Health Services

� Secondary Care

Specific Building- and Home-Related
Illnesses

Synonyms

SBRI

Definition

Specific building-related illnesses (SBRI) are specif-
ic, well-defined human illnesses (medical entities with
objective physical signs and laboratory findings) caused
by indoor environmental factors that can be identi-
fied, measured, and quantified, inside certain indoor
spaces. Wide scientific interest in indoor air quality
is now quite understandable because of (a) a variety
of indoor environmental contaminants and problems;
(b) an increasing amount of time spent indoors; and
(c) numerous adverse health consequences. Environ-
mental contaminants cause SBRI through five major
mechanisms, which will be described in detail (1–5):
(1) Immunologically induced inflammation (e. g. hyper-
sensitivity pneumonitis, humidifier fever, asthma, and
urticaria, etc.). Hypersensitivity pneumonitis or aller-
gic alveolitis (HP/AA) presents as pneumonia with pul-

monary infiltrates, gradually progressing to pulmonary
fibrosis. Antigens of fungi, bacteria and insects, associ-
ated with very small suspended particles, are the main
cause of HP. (2) Infections (e. g. Legionnaire’s dis-
ease, Pontiac fever, influenza, the common cold, rubel-
la, varicella). Legionnaire’s disease is a severe form of
pneumonia caused by Legionella pneumophila, a ubiq-
uitous bacterium with transmission almost exclusively
by the airborne route from contaminated water sources
(e. g. cooling towers, humidifiers, whirlpools, and even
showerheads). (3) Irritation is a third mechanism that
can lead to SBRI. Even low concentrations of common
irritants induce ill effects due to high acidity, desicca-
tion, or through skin and mucous membrane stimula-
tion. (4) Intoxication by a low level of air contaminants
is another mechanism that can cause SBRI, and the
main toxins in buildings are pesticide residues, combus-
tion by-products, and mycotoxins. (5) Cancerogenesis
(e. g. due to radon or asbestos) may be also included in
the mechanisms of SBRI induction, though the latent
period between cause and disease appearance is usu-
ally much longer than for the other four mechanisms
(� Radon).

Specific Categories

Definition

Specific rates pertain to some homogeneous subgroup
of the population such as an age, gender, race, or ethnic
group. For example, gender-specific rates provide sepa-
rate estimates of rates for males and females in the pop-
ulation. Age-specific rates refer to the number of events
occurring in each specified age category. These rates
are calculated to show how a risk factor, occurrence of
death, or incidence of a disease change with age, sex,
etc.

Specific Developmental Disorder
of Scholastic Skills

� Arithmetical Skills Disorder
� Reading and/or Spelling Disorder
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Specificity

Definition

The specificity is the operating characteristic of a diag-
nostic test that measures the ability of a test to exclude
the presence of a disease (or condition) when it is
not present. In contrast to sensitivity, specificity is the
proportion of non-diseased patients for whom there is
a negative test, expressed as: [true negatives ÷ (true
negatives + false positives)].

Cross-References

� Screening

Specific Phobia

Synonyms

Simple phobia

Definition

A specific phobia is diagnosed if a person fears clear-
ly defined objects (e. g. spiders, dogs, snakes) or situ-
ations (e. g. exams, heights, injections). It is important
to distinguish between the fear triggered by the actu-
al confrontation with the phobic stimulus and the fear
that occurs when thinking about this stimulus. This so-
called fear of fear adds to the problem. Exposure to the
object of the phobia, either in real life or via imagina-
tion or video, invariably elicits intense anxiety, which
may include a situationally bound panic attack. Adults
generally recognize that this intense fear is irrational.
Nevertheless, they typically avoid the phobic stimulus
or endure exposure with great difficulty.

Cross-References

� Anxiety Disorders

Specific Rates

Definition

Specific rates refer to a particular subgroup of the popu-
lation defined. For example, the rate can be evaluated in
terms of race, age, or some other subgroup, or may be

specific to some single cause of death or illness. Specif-
ic rates can be used to correct factors that may influence
crude rates. Age-specific disease incidence rates evalu-
ate the occurrence of disease in proportion to a specified
age group. Age-specific Death Rates are also referred to
as age-specific mortality rates. This is a rate that evalu-
ates the number of deaths in a specified age population
against the total number of persons within that age pop-
ulation for a particular time period.

Spectrum of Activity

� Spectrum of Efficiency

Spectrum of Efficiency

Synonyms

Spectrum of activity; Range of efficiency; Range of
activity

Definition

The spectrum of efficiency includes the entirety of
microorganisms sensitive for an antibiotic drug. It can
be supposed that germs with similar characteristics can
be treated with the same antibiotic. One of the criteria
to distinguish between different bacteria is the way they
react on Gram’s stain. Bacteria, which accept the dye,
appear blue when they are looked at under the micro-
scope. They are called gram positive. In gram negative
germs the dye is washed out, after a second coloring
with another dye they appear to be red under the micro-
scope.

Speech and Language
Developmental Disorders

Synonyms

Language retardation

Definition

Children acquire language at different rates. Determina-
tion of when the normal process is so much delayed as
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to constitute a disorder is arbitrary. Language retarda-
tion is not directly attributable to neurological or speech
mechanism abnormalities, sensory impairments, mental
retardation, or environmental factors. Specific develop-
mental disorders of speech and language are often fol-
lowed by associated problems, such as difficulties in
reading and spelling (� reading and/or spelling disor-
der), abnormalities in interpersonal relationships, and
emotional and behavioral disorders during school age.

Speech Therapy

Synonyms

Logopaedics; Phoniatrics

Definition

Speech therapy aims to treat speech, communication,
and swallowing disorders. The specific therapeutic
approach depends on the disorder. Potential practices
include physical exercises to strengthen the muscles
used in speech, speech drills to improve clarity, and
sound production practice to improve articulation.

Spinal Cord Injury

Definition

Spinal cord injuries usually involve a sudden, traumatic
blow to the spine that fractures or dislocates vertebrae.
The damage starts as soon as the injury occurs, and
displaced bone fragments, disc material, or ligaments
bruise or tear into spinal cord tissue. In most cases, the
spinal cord is not completely severed but the injury usu-
ally causes fractures and compression of the vertebrae.
This then results in crushed and destroyed axons, which
are extensions of nerve cells that carry signals up and
down the spinal cord between the brain and the rest of
the body. Depending on the extent of the damage, the
prognosis may range from almost complete recovery to
complete paralysis. The latter might include respirato-
ry complications for severe cases, and they may require
help with breathing and respiratory support. Aggressive
treatment and rehabilitation can reduce the damage to
the nervous system and in some cases even restore lim-
ited abilities.

Spiritual

Synonyms

Immaterial; Religious

Definition

Spiritual concerns with matters of the spirit or soul,
involves notions and explanations of the overall nature
of humankind. It also includes emotional experience.
Spirituality may involve perceiving life as higher, more
complex or more integrated with one’s world view; as
contrasted with the merely sensual. An important dis-
tinction exists between spirituality in � religion and
spirituality as opposed to religion. In recent years, how-
ever, spirituality is less dogmatic, more open to new
ideas and myriad influences, and more pluralistic than
the doctrinal faiths of established religions. Religion
can not be identified with spirituality, it may only be
one of the ways to express ones spirituality. Spiritual-
ity, according to most adherents of the idea, forms an
essential part of an individual’s holistic health and well
being. Science takes as its basis empirical observations,
and thus generally regards any appeal to the unseen,
unmeasurable spirit as either beyond the purview of sci-
ence, or as a pseudoscience.

Spiritual Concerns

� Psychological Distress and Palliative Care

Spiritual or Faith Healers

� Indigenous Health Care Services

Spirituality

� Religion

Sponsor

Definition

The term sponsor refers to a regulatory entity that is an
essential component of regulated competition models.
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The sponsor lays down the ground rules of competition
and provides information in order to enhance consumer
choice. In practice, the sponsor is often a conglomerate
of government agencies rather than a single institution.

Sporadic

Definition

Occurring irregularly, haphazardly from time to time,
and generally infrequently.

Sport

� Physical Activity

Sport and Exercise

Definition

Planned, structured and repetitive bodily movements,
performed to improve or maintain one or more com-
ponents of physical fitness. Exercise may be classi-
fied in one of two categories, anaerobic and aerobic,
depending on where energy is derived from depending
on intensity and duration.

Spurious Association

Synonyms

Artifactual association

Definition

A spurious association is a false or factitious associa-
tion, which can be due to chance occurrence or to some
bias in the study method.

Stages of Change Model

� Transtheoretical Model

Stages of Change Theory

� Transtheoretical Model

Stakeholders
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Synonyms

Interest groups

Definition

In the last decades of the 20th century, the meaning of
‘stakeholder’ has evolved from the old concept in law
of a person holding money or property to a person or
organization having an interest or ‘stake’ in a project
or entity. In this broader sense, stakeholders are defined
as “individuals or organizations who stand to gain or
lose from the success or failure of a system” (Nuseibeh,
Easterbrook 2000).
In the area of Health Policy and Health Care, stakehold-
ers are any governmental entity, organization, company
or individual that has a stake or may be impacted by
a given health care system or health policy approach
to provision, benefits or regulation of health care in
a country. In the Unites States, according to the Ameri-
can Agency of Healthcare Research and Quality “stake-
holders include patients, providers, and policymakers,
as well as health care scientists, clinical practice orga-
nizations, quality improvement groups, and purchasers
of � health care plans” (United States Department of
Health & Human Services 2006).

Basic Characteristics

Description of Stakeholders

Stakeholders can be categorized in providers, beneficia-
ries, payers and decision makers. Providers of health
care or � medical devices are doctors, � hospitals,
laboratories, pharmaceutical companies, and in some
countries the governmental agencies as public providers
of health services. Beneficiaries of health care are the
patients. Payers of health care are health insurances,
individuals, employers and in some countries the gov-
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ernment. The government is the decision maker and
sets the regulatory framework for providers, payers and
beneficiaries of health care. In the context of national
health policy and health care, each stakeholder plays
a different role according to the category he belongs
to.

Government The government acts mainly as a deci-
sion maker to set the rules for a health care system
that fulfills the values and ideals of the country (i. e.
liberal market economy; social market economy; com-
munism). Within the defined framework the govern-
ment may regulate volume and quality of the health
care services, be responsible for legislation on health
care financing, corporate negotiations, major profes-
sional regulations and public health measures such as
prevention and health promotion. In countries like the
UK with a national health service, the government acts
not only as a decision maker but also as a payer and
provider of health care services (� public health ser-
vices).

Doctors Doctors are providers of � outpatient health
care based in independent doctors’ practices or med-
ical centers or � inpatient health care based in hos-
pitals. They need to pass a specific university exami-
nation and be registered to practice. According to the
existing health care system and the particular educa-
tional background, the payment of doctors varies from
� fee-for-service payment to a � per capita payment or
a monthly salary.

Hospitals � Hospitals provide inpatient health care
on a public or private basis. Hospitals either provide
necessary health care for all kinds of diseases or spe-
cialize in a given medical area. The hospital sector
is in most countries strongly regulated by government
laws.

Health Insurances Health insurance companies are
payers of health care for individuals in case of sickness
or injury. Among other types of financing health care
(for example taxation and direct payments), the insur-
ance principle is employed in many countries in vari-
ous forms. The organization of health insurances, their
membership and funding mechanisms as well as their
scope of financing varies from country to country.

Pharmaceutical Industry The pharmaceutical in-
dustry provides � drugs and � medical devices for
the patients. Drugs are either delivered to the patient
through pharmacies or directly through hospitals. The
pharmaceutical industry invests regularly in research
and development in order to meet continuous need for
new pharmaceuticals while working as for-profit orga-
nizations.

Patients Patients are individuals who benefit from
health care services. They also play a role as payers
if they contribute to a health insurance or a tax-based
health care system or if they spend money directly or as
co-payers for health services.

Stakeholder Analysis

The stakeholder approach is a theory with the premise
that firms which are managed to satisfy all stakeholders
in an optimal way do better than firms which only max-
imize the profits or interests of the firm’s shareholders.
There is an increasing amount of management litera-
ture which deals with the identification of organization-
al key stakeholders, the analysis of their influence on
the decision making process and ways to manage them
(Freeman 1984; Post et al. 2002).
In the area of public health policy the stakeholder anal-
ysis has also become increasingly popular during the
last decade.
Stakeholder analysis can be used to generate knowledge
about the roles, relationships, behavior and interests of
the stakeholders – individuals, groups, organizations –
and how they influence the decision making process.
This information is a necessary step to develop strate-
gies for managing these stakeholders to facilitate the
implementation of specific decisions or organization-
al objectives within the context of existing policy. The
stakeholder approach may result in higher public health
care performance if the value of health care is appraised
collectively by the stakeholders of a health care organi-
zation and all stakeholders have the best available evi-
dence on which to make decisions about health care
and services. However, it cannot be ignored that stake-
holders in the area of health policy have cooperative
and competitive interests and that policy development
is a complex process taking place in a continuously
changing context. Therefore, the utility of stakehold-
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er analysis for predicting future policy developments is
limited.

Interaction and Conflicts

Analyzing the different stakeholder interests in quality
of care may serve as an example to demonstrate that
the interaction between stakeholders in a health system
leads inevitably to conflicts.
Providers tend to view quality in a technical sense
meaning accuracy of diagnosis, appropriateness of ther-
apy and the resulting health outcome. Payers focus
on cost-effectiveness and patients as the beneficiaries
demand compassion, skill and clear communication.
This leads to the following two types of conflicts:
a) conflict of interest between providers and payers of

health care:
• In order to provide the best service, providers

tend to use the most accurate and newest tests and
treatments which are also likely the most expen-
sive.

• Payers prefer a clear, evidence based, diagnostic
plan which will provide accurate diagnosis and
treatment with the fewest visits and least number
of tests.

b) conflict of interest between patients and payers of
health care:
• Patients expect the payers (insurance companies,

employers and the government) to offer a wide
variety of options for health coverage that can be
customized to their specific needs. They look to
the employer to fund the majority of the cost of
health insurance with the least out-of-pocket cost
to themselves.

• Payers want to maintain or lower their cost contri-
bution. They want the patient to seek only needed
care, follow providers’ instructions, and recover
quickly. Patients should also seek to reduce their
health risk behaviors through, for example, diet,
exercise and smoking cessation.

Stakeholders in the Context of Rising Health Care
Costs and Limited Resources

The rising costs of health care due to technological
progress and demographic aging has been a challenge
to the majority of countries with developed health care
systems. “Collaborative arrangements among stake-
holders” in the health care system have been suggest-

ed as a way to improve health care performance and
to contain health care costs (Young DW et al. 2001).
In this context, a number of measures aiming to reduce
medical expenses have affected and are continuing to
affect all stakeholders:
Government:
• As a decision maker: regulation of financial frame-

work
• As payer and provider: increase of resources to cover

growth in health care cost
Health insurers:
• Increase in insurance fees to cover growing medical

need
• Restriction of benefit packages
Hospitals:
• Limitation in numbers
• Budget control
• Manpower control
• Introduction of � treatment protocols
• Performance management: reduction in the lengths

of stay
Doctors:
• Controls on entry to medical education
• Change of payment method (from payment per item

of service to � capitation payment)
• Change in the relative value-scale under fee-for-

service systems
• Influencing prescribing behavior by the promotion of

the use of � generics
Pharmaceutical industry:
• Direct or indirect control of prices and profits
• Price approval for reimbursement
• Control of the use of expensive equipment
Patients:
• Co-payments that may concern � drugs, dentistry

charges, spectacles and charges for visits to doctors,
laboratory test

• Higher contributions for health insurances

Cross-References

� Drugs
� Fee-for-Service Payment
� Generics
� Health Care Plan (US)
� Health Care Quality
� Hospitals
� Inpatient Health Care
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� Medical Devices
� Outpatient Health Care
� Per Capita Payment
� Public Health Services
� Treatment Protocol
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Standard Deviation

Definition

Standard deviation is the square root of the � variance,
and therefore it is expressed in the same units of mea-
surement as the original observations. The formula for
sample standard deviation is:

s =
√∑

(xi − x̄)2

n − 1
=
√∑

x2 − nx̄2

n − 1

where xi is an individual value, x̄ is the mean, n is the
sample size, and n – 1 is the number of the degrees of
freedom.
Standard deviation is the most commonly used � meas-
ure of the dispersion. Standard deviation is a base for

calculating the � z-score (standard score). When the
standard deviation is divided by the mean and this ratio
is expressed as a percentage it is the coefficient of vari-
ation, which is a relative measure of variation and inde-
pendent of the units of measurement.
When the empirical distribution is nearly normal then
the interval of one standard deviation above and below
the mean includes approximately 68% of all observa-
tions. The interval of two standard deviations above
and below the mean, includes approximately 95% of
all observations, and the interval of three standard devi-
ations above and below the mean includes almost all
observations (99.7%).

Standard Error

Definition

The standard error (SE) or as it is commonly called,
the standard error of the mean (SEM), is a measure of
the extent to which the sample mean deviates from the
true but unknown population mean. It is the standard
deviation (SD) of the random sampling distribution of
means (i. e., means of multiple samples from the same
population). As such, it measures the precision of the
statistic as an estimate of a population. The (estimated)
SE/SEM is dependent on the sample size. It is inversely
related to the square root of the sample size.

Standard Gamble

Definition

Standard gamble is a method to measure individual
preferences for health outcomes under the condition
of uncertainty. Standard gamble is the methodological
approach for estimating utilities that is most based on
utility theory. The preference is expressed by choosing
between two alternatives. The outcome of one alterna-
tive would be received with certainty. The outcome of
the second alternative would be received with a certain
probability and would not be received with the inverse
probability. The probability is varied until the individu-
al is indifferent between the two choices. The utility is
derived from the indifference probability.

http://effectivehealthcare.ahrq.gov/aboutUs/index.cfm
http://effectivehealthcare.ahrq.gov/aboutUs/index.cfm
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Synonyms

Adjustment; Controlling; Stratified analysis

Definition

Statistical method for deriving measures that are com-
parable across populations that differ in age and oth-
er demographic variables. Standardization methods are
used to adjust for the effects of age and sex, and pos-
sibly other factors, in the comparison of disease rates
between two or more populations.

Basic Characteristics

One of the most frequently occurring problems in epi-
demiology and vital statistics is comparison of the
� rate for some events, characteristics across different
populations, or for the same population over the time.
If the populations were similar with respect to factors
associated with the event under study – factors such
as age, sex, race, or marital status – there would be no
problem in comparing the � overall rates (total or crude
rates) as they stand.
If the populations are not similarly constituted, howev-
er, direct comparison of the overall rates may be mis-
leading.

History

Standardization methods have a long history, and rank
among the earliest statistical tools developed. Keiding
has traced their origins to eighteenth century actuarial
mathematicians, though they were re-invented a centu-
ry later by Neison and Farr. These two eminent men
recognized that comparisons of crude death rates were
not sufficient for examining mortality patterns over time
or between geographical areas. They also showed that
the average age at death was not an appropriate index
for assessing differences in mortality.

Reasons for Standardization

Bearing in mind that there is no substitute for exam-
ining the � specific rates themselves, there are some
reasons for considering standardization:
1. A single summary index for a population is more

easily compared with other summary indices than
are entire schedules of specific rates.

2. If some strata are comprised of small numbers of
people, the associated specific rates may be too
imprecise and unreliable for use in detailed compar-
isons.

3. For small populations, or for some groups of espe-
cial interest, specific rates may not exist. This
may be the case for selected occupational groups
and populations from geographic areas especially
demarcated for a single study. In such cases, only the
total number of events (e. g., deaths) may be avail-
able and not their subdivision by strata.

Direct Standardization

� Direct standardization may be applied only when
the schedule of specific rates for the given population
is available. The data necessary for its implementation
are:
1. The schedule of specific rates for the population

being studied, say c1, . . . , ci.
2. The distribution across the various strata for a select-

ed standard population, say pS1, . . . , pSi.
The direct adjusted rate is then simply

Cdirect =
∑

cipSi

The term “direct” refers to working directly with the
specific rates of the population being studied, in distinc-
tion to what has to be done in the method of � indirect
standardization.

Indirect Standardization

The second and third reasons given for standardization,
the unreliability and possibly even the unavailability of
some specific rates, lead to another method of standard-
ization, the so-called indirect method. The data neces-
sary for its implementation are:
1. The crude rate for the population being studied,

say c.
2. The distribution across the various strata for that

population, say p1, . . . , pi.
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3. The schedule of specific rates for a selected � stan-
dard population, say cS1, . . . , cSi.

4 The crude rate for the standard population, say cS.
The first calculation in indirect standardization is of the
overall rate that would be obtained if the schedule of
specific rates for the standard population were applied
to the given population. It is

c′ =
∑

cSipi

The indirect adjusted rate is then

cindirect = cS × c/c′

that is, the crude rate for the standard population, cS,
multiplied by the ratio of the actual crude rate for the
given population, c, relative to the crude rate, c′, that
would exist if the given population were subject to the
standard population’s schedule of rates.

Standardized Mortality Ratio (SMR)

When deaths are the subject of the study, the indirect-
ly standardized ratio is widely known as the � stand-
ardized mortality ratio (SMR). The SMR, like other
forms of standardization is used to create summary
mortality statistics that can be used to compare popula-
tions with differing distributions of individuals in age,
gender, and race categories. Sometimes, only one age
will be categorized and single gender and racial groups
studied. For example, an age-adjusted SMR for white
males could be created.

Example
Comparing neonatal mortality rates in two hypothet-
ical hospital groups in a region: one group is com-
prised of tertiary care hospitals with neonatal intensive
care units; the other is comprised of community hospi-
tals that appropriately transfer the majority of high-risk
pregnant women for delivery at a tertiary center. The
birthweight distribution in the two groups is considered
a potential confounder since the tertiary care hospitals
by definition serve higher risk pregnant women than the
community hospitals do and birthweight is also known
to be the major predictor of neonatal mortality. All live
births in the state is used as the standard population.
The crude relative risk of neonatal death (not account-
ing for the birthweight distribution) when the two hos-
pital groups are compared is 1 (5.8/5.8). Standardizing
by birthweight will help determine if this relationship is

Standardization, Table 1 Hospital Group A: Community Hospitals

Birthweight
Strata

Deaths Births % of
Total

Stratum
Specific Rate
per 1000

Crude
Rate per
1000

< 1500 61 200 1 305.0

150–2500 19 850 4 22.3

> 2500 37 18950 95 2.0

117 20000 100 5.8

Standardization, Table 2 Hospital Group B: Tertiary Care Hospitals

Birthweight
Strata

Deaths Births % of
Total

Stratum
Specific Rate
per 1000

Crude
Rate per
1000

< 1500 79 400 2 195.0

1500–2500 18 1450 7 12.4

> 2500 20 18150 91 1.0

117 20000 100 5.8

Standardization, Table 3 Standard Population: All Live Births in the
State

Birthweight
Strata

Deaths Births % of
Total

Stratum
Specific Rate
per 1000

Crude
Rate per
1000

< 500 1217 5000 1 243.4

1500–2500 480 34000 7 14.1

> 2500 424 461000 92 1.0

2121 500000 100 4.2

a fair reflection of the neonatal mortality experience in
the two hospital groups.
� Direct standardization applies the stratum specific
rates of each population to the number of individuals
in the corresponding stratum in the standard popula-
tion. This method yields an adjusted relative risk. The
method is called “direct” because it uses the actual mor-
bidity or mortality rates of the populations being com-
pared.
Directly standardized relative risk is calculated as fol-
lows:
Adjusted Rate for the Community Hospitals:

=(5000 × 305.0 + 34000 × 22.3 + 461000 × 2.0)/

500000 = 6.4
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Adjusted Rate for the Tertiary Care Hospitals:

=(5000 × 195.0 + 34000 × 14.1 + 461000 × 1.0)/

500000 = 3.8

Crude relative risk = 5.8/5.8 = 1

Standardized relative risk = 6.4/3.8 = 1.7

In the process of calculating an adjusted relative risk, it
is necessary to calculate what appear to be � adjust-
ed rates for each population. They do not reflect the
real mortality risk in the two hospital groups. They are
byproducts of the standardization procedure and should
not be used as stand-alone measures. The adjusted rel-
ative risk of 1.7 shows that the community hospitals
have elevated neonatal mortality compared with tertiary
care centers even though the adjusted relative risk was
1. Without adjustment, the better survival of neonates
born in the tertiary care centers was masked due to the
disparity in the birthweight distribution.
� Indirect standardization applies the stratum specif-
ic rates of the standard population to the number of
individuals in the corresponding stratum in each of
the populations being compared. This method is called
“indirect” because it does not use the actual morbidity
and mortality rates of the populations being compared.
This method yields standardized morbidity or mortali-
ty ratios (SMRs), one for each population being com-
pared.

SMRs are calculated as follows:

For the Community Hospitals:

SMR = (117/20000 × 1000)/

((200 × 243.4 + 850 × 14.1 + 18950 × 1.0)/20000)

= 5.8/4.0 = 1.4

For the Tertiary Care Hospitals:

SMR = (117/20000 × 1000)/

((400 × 243.4 + 1450 × 14.1 + 18150 × 1.0)/20000)

= 5.8/6.8 = 0.9

With indirect standardization, each SMR is itself an
adjusted relative risk; the numerator is the observed
crude rate in a population and the denominator is its
expected rate given the mortality experience in the stan-
dard population. An SMR > 1 indicates higher rates
than expected and an SMR < 1 indicates lower rates

than expected. The two SMRs in this example lead to
the same conclusion as the adjusted relative risk val-
ues – after accounting for birthweight, the community
hospitals have higher neonatal mortality than the ter-
tiary care centers.

Discussion of Methods

Over the years, many methods of standardization have
been proposed. No single method has emerged on top
and a variety of methods are in use. Direct and indirect
standardization are undoubtedly the most popular, but
other methods such as the Proportional Method have to
be employed in certain circumstances. The Proportion-
al Method is a method analogous to SMR and which
calculates the � proportional mortality ratio (PMR). In
each age group, the population size is replaced by the
number of all-cause death. Thus, the rates are replaced
by the proportions of all deaths due to the cause of
interest. Increasingly, mortality rates are being modeled
using regression techniques. Many methods of estimat-
ing standard errors and deriving confidence intervals
are also in widespread use.
As a final note, we must be aware that in any stan-
dardization procedure we lose something. Much of the
debate about which methods to use is due to the fact
that no standardized measure can replace analysis of the
age-specific rates themselves.

Cross-References

� Adjusted Rates
� Direct Standardization
� Indirect Standardization
� Overall Rates (Total or Crude Rates)
� Proportional Mortality Ratio (PMR)
� Rate
� Specific Rates
� Standardized Mortality Ratio (SMR)
� Standard Population
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Standardized Mortality Ratio (SMR)

Definition

Indirectly standardized ratio when deaths have been
studied. With indirect standardization, each SMR is
itself an adjusted relative risk; the numerator is the
observed crude rate in a population and the denomina-
tor is its expected rate given the mortality experience in
the standard population. An SMR > 1 indicates higher
rates than expected and an SMR < 1 indicates lower
rates than expected.

Standardized Rate

Synonyms

Adjusted rates

Definition

Standardized rates are a summary type of rate that
account for the difference between populations. Age
and sex are variables for which adjustment is most often
required, but it is possible to apply adjustment proce-
dures for other variables such as occupation, socioeco-
nomic status, marital status, etc. As adjusted rates are
not true population-based rates, they do not accurate-
ly measure the health status of a population. Howev-
er, they can be compared across populations because
the problem of different age, sex, etc. patterns has been
removed. There are two methods of standardization:
direct and indirect. They are equally applicable to inci-
dence and mortality rates, and prevalence.

Standard Operating Procedures

Definition

Standard operating procedures (SOP) are formal docu-
ments which describe the procedures that have to be fol-
lowed to accomplish repetitive standard tasks. Usually
in regulated areas (e. g. by current guidelines and regu-
lations on GCP) like clinical trials, laboratory or animal
or in-vitro experimentation all repetitive standard activ-
ities undertaken have to be described in SOPs.

Standard Population

Definition

A specific population whose age (and sex) distribu-
tion is used in the calculation of standardized rates. For
example, in trying to summarize age-specific rates for
geographic regions within a country, the national pop-
ulation could be used as a standard. When examining
rates for a variety of countries, a world population or
population of the appropriate continent would be suit-
able standards. However, different choices of standard
population can give rise to different results. Thus, iden-
tifying a suitable standard is a prerequisite for applying
standardization methods.

Standards

� Ethical Principles

Standard Sanitary Operating Procedures
(SSOP)

Synonyms

Good Hygienic Practice

Definition

Procedures which include good employee hygiene –
proper hand washing, clothing, prevention of transition
of bacteria, viruses and parasites from food handlers
to food – are called SSOP. SSOPs are written proce-
dures designed to achieve and maintain an effective san-
itary condition in the facility: practicing and monitor-
ing effective handwashing and gloving for safe hands,

http://www.uic.edu/sph/dataskills/publications/wrkbkpdfs/chap3.pdf
http://www.uic.edu/sph/dataskills/publications/wrkbkpdfs/chap3.pdf
http://www.sph.unc.edu/courses/EPID168
http://dsol-smed.phac-aspc.gc.ca/dsol-smed/is-sb/glossa_e.html
http://dsol-smed.phac-aspc.gc.ca/dsol-smed/is-sb/glossa_e.html
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restricting eating, smoking, and drinking in food prepa-
ration areas, using hair restraints, wearing clean uni-
forms, and restricting the wearing of jewelry. SSOPs are
prerequisites to HACCP and all food producing, sell-
ing and serving facilities must employ good SSOP pro-
grams. SSOPs are designed to generate and maintain an
environment to enable HACCP to concentrate on issues
related to � food safety.

Standby Therapy of Malaria

� Self-Therapy of Malaria

Staphylococcal Toxic-Shock Syndrome
(TSS)

Synonyms

Toxic-shock syndrome; Tampon disease

Definition

Staphylococcal toxic-shock syndrome is the life-threat-
ening result of a staphylococcal infection. It first
occurred in the 1980s. As it was associated with the
use of tampons, for some time it has also been called
“tampon disease”. After an improvement in the quality
of the tampons, the incidence of tampon associated TSS
has rapidly declined. Nevertheless, due to the release of
toxins, a septic course can occur in other forms of a gen-
eralized staphylococcal infection. In most cases, TSS
appears in formerly healthy persons between the age
of 20 and 50 years. In children younger than 5 years,
particularly in newborn babies, staphylococcal scalded
skin syndrome (SSSS) is found. It is characterized by
bright red patches of skin, which peel away in jagged
sheets.

Staphylococcus aureus

Synonyms

Cluster-forming cocci

Definition

Staphylococcus aureus (Staph. aureus) is a gram-posi-
tive bacterium, which often grows as clusters. As it is

quite insensitive to drying out, it can survive on objects
and surfaces for a long period of time. Staphylococci
can be a part of the natural skin flora, they are especial-
ly found in the groin and the front parts of the nose.
Their colonization of the skin or the mucous mem-
branes presents no threat of infection and thus can-
not be an indication for antibiotic therapy. However,
when staphylococci penetrate deeper into the tissue
they can cause severe purulent infections. They cause,
besides furuncles, wound infections, abscesses, pneu-
monia, osteomyelitis, endocarditis and sepsis.

State

� Country

Stated Preference Analyses

� Willingness-to-Pay Analyses

Stateless Person

Definition

The term “stateless person” designates a person who
is not considered being a national by any state. This
definition has been provided by the Convention Relat-
ing to the Status of Stateless Persons of 28 September
1954. The term “stateless person” does not apply to per-
sons who are receiving protection or assistance from
organs or agencies of the United Nations other than
the United Nations High Commissioner for Refugees;
neither does it apply to persons who have committed
a crime against humanity or international humanitarian
law. The convention details that contracting states shall
apply to stateless persons lawfully staying in their terri-
tory the same treatment with respect to public � relief
and assistance as is applied to their nationals, and that
they shall not expel a stateless person.

State Liability

Synonyms

Liability of public authorities; Government liability



1340 Statistic

Definition

State liability is the state’s obligation to compensate and
pay damages to any individuals or other legal entities
(e. g., companies) for harm to their personal or property
rights caused by or attributable to the state. State liabili-
ty is a fault-based liability. For state liability, a violation
of public duties by the state institutions or their officials
or private actors authorized to provide public services
must have led to the harm/infringement. State liability
can apply if public health agencies negligently fail to
react adequately to health threats or disproportionately
encroach personal or economic rights. In many jurisdic-
tions, the state is privileged by certain exemptions from
liability.

Statistic

Definition

A statistic is a summary value (numerical quantity mea-
suring some aspect of a sample values) calculated from
the observations in a sample (e. g. the sample mean,
the sample variance, the sample proportion, the sam-
ple correlation coefficient). Statistic is usually used as
an estimator of some population parameter. They are
represented by Roman letters (x, s2 or sd2, p, r, respec-
tively). In general, if we use a statistic (sample informa-
tion) to make an inference about a population parame-
ter (in one of two ways: estimate its value, i. e. provide
a point or interval estimate; or make decisions about its
value, i. e. test a hypothesis about its value), we intro-
duce an element of uncertainty into our inference. Con-
sequently, it is important to report the reliability of each
inference we make. Typically, this is accomplished by
using a probability statement that gives us a high level
of confidence that the inference is true. Reliability of
the estimate is measured with confidence coefficient (in
interval estimates), and the reliability of the hypothe-
sis testing is measured by the probability of making an
incorrect decision.

Statistical Analysis

Definition

Statistical analysis is the use of statistical tests to
strengthen effects (with respect to data) observed in

studies. Statistical tests are mathematical formulas (or
functions) used to determine if the difference in out-
comes of a treatment and control group are great
enough to conclude that the difference is statistical-
ly significant. Statistical tests generate a value that is
associated with a particular P value. The choice of
a test depends upon the conditions of a study, e. g. what
type of outcome variable was used, whether or not the
patients were randomly selected from a larger popula-
tion, and whether it can be assumed that the outcome
values of the population have a normal distribution or
other type of distribution.

(Statistical) Dependence

� Association

Statistical Genetics

� Genetic Epidemiology

Statistical Literacy

Definition

Statistical literacy involves understanding and using the
basic language and tools of statistics: knowing what sta-
tistical terms mean, understanding the use of statistical
symbols, and recognizing and being able to interpret
representations of data.

Statistical Method

� Statistical Procedure

Statistical Model

Definition

A statistical model is a simplified or idealized descrip-
tion of random phenomena, in probabilistic terms, that
is a basis for inferences and predictions. The aim is to
explain available data, thereby learning about the under-
lying processes that have formed these data sets. Most
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frequently used statistical models are regression mod-
els that describe the variation in one (or more) vari-
able(s) when one or more variable(s) vary, i. e. a model
of relationships between some covariates (predictors)
and an outcome. There are two principal aspects of the
use of statistical models – exploratory and confirmato-
ry. In the exploratory phase, models are used to describe
various characteristics of the data that may be important
for understanding it. Confirmatory use is the attachment
of probabilities to the characteristics observed to assure
that a conclusion is not merely due to chance. Statisti-
cal models are built through three key steps: 1) certain
assumptions are made when we fit a model; 2) consid-
eration of how well the model fits the data and 3) model
validation that involves an assessment of how the fitted
statistical model will perform in practice – that is, how
successful it will be when applied to new or future data.

Statistical Packages

� Biostatistical Software

Statistical Power

Definition

Statistical power represents the likelihood of rejecting
a false null hypothesis. It is determined by subtracting
the value beta from 1 (i. e., power = 1 − β).

Statistical Power Analysis

� Power Analysis

Statistical Procedure

Synonyms

Statistical method

Definition

Statistical procedure is a method of analyzing or rep-
resenting statistical data; a procedure for calculating
a statistic. Parametric and nonparametric are two broad
classifications of statistical procedures. Parametric tests

are based on assumptions about the distribution of the
underlying population from which the sample was tak-
en. The most common parametric assumption is that
data are approximately normally distributed. Nonpara-
metric tests do not rely on assumptions about the shape
or parameters of the underlying population distribution.

Statistical Reasoning

Definition

Statistical reasoning is the way people reason with sta-
tistical ideas and make sense of statistical information.
Statistical reasoning may involve connecting one con-
cept to another (e. g. center and spread) or may combine
ideas about data and chance. Reasoning means under-
standing and being able to explain statistical processes,
and being able to fully interpret statistical results.

Statistical Software

� Biostatistical Software

Statistical Tests
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Synonyms

Inferential statistical tests

Definition

A statistical test is a procedure for deciding whether an
assertion (e. g. a hypothesis) about a quantitative feature
of a population is true or false. We test a hypothesis of
this sort by drawing a random sample from the popula-
tion in question and calculating an appropriate statistic
on its items. If, in doing so, we obtain a value of the
statistic that would occur rarely when the hypothesis
is true; we would have reason to reject the hypothesis.
The choice of the statistical test depends on the research
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aim, research plan, statistical model, and the variables’
measurements procedure, its power and efficiency.

Basic Characteristics

Once collection of the data for a study is complete,
the next step in the hypothesis testing procedure is to
evaluate data using an appropriate � inferential statis-
tical test. The decision on whether to accept or reject
the null hypothesis is based on contrasting the observed
outcome of an experiment with the outcome expected
if, in fact, the null hypothesis is true. This decision is
made by using the appropriate statistical test.
The choice of the statistical test depends on:
• the criteria based on which the statistical test will be

chosen (kind and type)
• the optimal choice in cases when alternative sta-

tistical tests are an option for the same research
design (and consequently, the research question);
this depends on the power and efficacy of the sta-
tistical test.

First of the many criteria is the research question, i. e.
the previously chosen study plan:
a) Are difference(s), similarities of distributions, or

correlations to be tested that fully determine the kind
of the statistical test to be used?

b) What is the number of available or necessary sam-
ples (1, 2, or more)?

c) What is the sample relation (paired or unpaired sam-
ples) (� unpaired groups design; � paired groups
design)?

d) Which descriptive statistical measures – if existing
or needed at all – that have differences, similarities,
or tested relations will be used that partially deter-
mine the choice of statistical test and its test statis-
tics?

The second criterion is related to defining the statisti-
cal model (determination of the nature of the popula-
tion used to derive the sample and the way the sample
will be chosen), as well as the variable(s) in stake mea-
surements procedures (one of the four measurements’
scales). This criterion, together with the previous one,
then fully determines the type of the statistical test to be
used and its test statistics.
An inferential statistical test is essentially an equation
describing a set of mathematical operations that are to
be performed on data obtained in a study. The end result
of conducting such a test is a final value which is desig-

nated as the � test statistic. A test statistic is evaluated
in reference to a sampling distribution, which is a the-
oretical probability distribution of all the possible val-
ues the test statistic can assume if an infinite number
of studies were to be conducted employing a sample
size equal to that used in the study being evaluated. The
probabilities in a sampling distribution are based on the
assumption that each of the samples is randomly drawn
from the population it represents.
Scientific convention has established that in order to
declare a difference statistically significant, there can
be no more than a 5% likelihood that the difference is
due to chance. If a researcher believes that 5% is too
high a value, they may elect to employ a 1% likeli-
hood before concluding that a difference is significant.
The notation p > 0.05 is employed to indicate that the
result of an experiment is not significant. This notation
indicates that there is an above 5% likelihood that an
observed difference or effect could be due to chance.
On the other hand, the notation p < 0.05 indicates that
the outcome of a study is significant at the 0.05 level.
This indicates that there is less than a 5% likelihood that
an obtained difference or effect could be due to chance.
The notation p < 0.01 indicates a significant result at
the 0.01 level (i. e., there is less than a 1% likelihood
that the difference is due to chance).

Parametric Versus Nonparametric
Inferential Statistical Tests

Inferential statistical procedures are categorized as
being parametric or � nonparametric tests. According
to some sources, � parametric tests are distinguished
from nonparametric tests on the grounds that para-
metric tests make specific assumptions regarding one
or more of the population parameters that character-
ize the underlying distribution(s) for which the test is
employed. The same sources describe nonparametric
tests as providing no such assumptions about the pop-
ulation parameters. Basically, nonparametric tests are
really not assumption free, and bearing this in mind,
some sources suggest that it might be more appropri-
ate to use the expression “assumption freer” rather than
nonparametric.
As a general rule, inferential statistical tests that eval-
uate categorical/nominal data and ordinal/rank-order
data are categorized as nonparametric tests, while those
tests that evaluate interval data or ratio data are cat-
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egorized as parametric tests. Although the suitability
of employing the level of measurement as a criterion
has been debated, its usage provides a reasonably sim-
ple and straightforward schema for categorization that
facilitates the decision-making process for selecting an
appropriate statistical test.
There is general agreement among most researchers
that as long as there is no reason to believe that one
or more of the assumptions of a parametric test have
been violated, when the level of measurement for a set
of data is interval or ratio, the data should be evaluated
with the appropriate parametric test.
In the final analysis, the debate concerning whether
a parametric or nonparametric test should be employed
for a specific experimental design turns out to be of lit-
tle consequence in most instances. The reason for this is
that when a parametric test and its nonparametric ana-
log are employed to evaluate the same set of data, they
generally lead to identical or similar conclusions. In
those instances where the two types of test yield con-
flicting results, the importance of adequate choice of
a suitable test depends on the sample size.

Selection of the Appropriate Statistical Procedure

Test-statistic choice – i. e. choosing an adequate statis-
tical test – can be shown as a function of the research

Statistical Tests, Table 1 Selecting a statistical test

Type of Data

Goal Measurement (from
Gaussian Population)

Rank, Score, or Measurement
(from Non- Gaussian Population)

Binomial (Two
Possible Outcomes)

Describe one group Mean, SD � Median test, interquartile range Proportion

Compare one group to
a hypothetical value

One-sample z or t test Kolmogorov-Smirnov test � Chi squared test
or Binomial test

Compare two unpaired
groups

Unpaired z or t test � Mann Whitney (U) test � Fisher’s test (chi-square
for large samples)

Compare two paired
groups

Paired z or t test � Wilcoxon matched pairs signed rank test � McNemar’s test

Compare three or more
unmatched groups

One-way � ANOVA � Kruskal-Wallis test Chi-square test

Compare three or more
matched groups

Repeated-measures
� ANOVA

� Friedman test � Cochran’s Q Test

Quantify association
between two variables

Pearson correlation Spearman correlation Contingency coefficients

Predict value from another
measured variable

Simple linear regression or
Nonlinear regression

Nonparametric regression Simple logistic regression;
Log-linear models

aim and measurements’ characteristic (chosen mea-
surements’ scales) as follows (Table 1):

Example

In two random samples, the lowest hearing frequency
that a human ear can hear was measured. The first sam-
ple consisted of 24 men, below 30 years, and the mean
frequency they heard was x1 = 18.83 Hz with a vari-
ance SD1

2 = 58.8. The second sample consisted of 17
men, over 30 years, and the mean frequency they heard
was x2 = 15.94 Hz with a variance SD1

2 = 100.81. Is
there a difference in sound perception of low frequency
sounds between men below and over 30 years?
To test the significance of the difference of arithmetic
mean, the t-test for two independent samples can be
used:

t = (x1 − x2)

/
√

(n1SD1
2 + n2SD2

2)

/(n1 + n2 − 2)

× (n1 + n2)(n1 × n2)

The calculated value of the t-test, t = 1.02, is lower than
the critical value t(0.05;30) = 2.75, so there is no reason
to reject the null hypothesis. There is no difference in
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low frequency sounds’ perception between men below
and over 30.

Cross-References

� Analysis of Variance
� Biostatistics
� Bonfferoni Correction
� Chi-Square Test
� Cochran’s Q Test
� Covariance Models
� Degrees of Freedom
� Fisher LSD
� Fisher’s Test
� Friedman Test
� Inferential Statistical Tests
� Interaction
� Kruskal-Wallis Test
� Mann Whitney (U) Test
� Mantel-Haenszel χ2 Test
� McNemar’s Test
� Median Test
� Nonparametric Test
� Paired Groups Design
� Parametric Test
� Statistical vs. Clinical Significance
� Student’s t-Test
� Test Statistic
� Unpaired Groups Design
� Wilcoxon Matched Pairs Signed Rank Test
� Yates’s Correction
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Statistical Thinking

Definition

Statistical thinking involves an understanding of why
and how statistical investigations are conducted. This
includes recognizing and understanding the entire
investigative process (from question posing to data col-
lection to choosing analyzes to testing assumptions,
etc.), understanding how models are used to simulate
random phenomena, understanding how data are pro-
duced to estimate probabilities, recognizing how, when,
and why existing inferential tools can be used, and
being able to understand and utilize the context of
a problem to plan and evaluate investigations and to
draw conclusions.

Statistical Visualization Techniques

Definition

Statistical visualization techniques is a method of ana-
lyzing or representing statistical data. Sophisticated
techniques to display a two dimensional image of more
complex phenomena, for instance, a three dimension-
al image – specialized statistical plots. Relevant func-
tions accept grouping variables for the simultaneous
visualization of different data groups. Interactive fea-
tures allow you to explore data sets and experiment
with different data models. Due to the powerful graph-
ic interface in modern computers, visualization tech-
niques have become more and more popular for data
exploration. As a preliminary investigation, visualiza-
tion is a greatly useful tool to lead to further statistical
analysis and modeling.

Statistical vs. Clinical Significance

NATASA MILIC

Institute for Medical Statistics and Health Research,
Faculty of Medcine, University of Belgrade,
Belgrade, Serbia
nika4@eunet.yu

Synonyms

p value; Significance probability; Clinical relevance;
Size of effect
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Definition

Statistical methods enable estimation of probabilities
of noted or of a higher degree of connection between
independent and dependent variables in comparison to
null hypotheses. Based on the estimate, on a sample of
a given size, statistical significance of the results can
be established. Usually, the level of statistical value is
expressed as a p value. The obtained statistical signifi-
cance – i. e., the fact that the obtained result is probably
not the consequence of coincidence – does not mean
that the result is either important or of interest.

Basic Characteristics

The � p value is probably the most ubiquitous statisti-
cal index found in the applied sciences literature, and
is particularly widely used in biomedical research. It is
also fair to state that the misunderstanding and misuse
of this index is equally widespread. To understand the
meaning of p value and statistical significance, the pro-
cess of testing the hypothesis must be previously under-
stood.
Hypothesis testing is a process of statistical deduction
of whether the results of the research depict only coinci-
dence or the real effect at the given level of probability.
Testing hypotheses presents articulation of the research
question in the form of a � null hypothesis (H0) and
an � alternative hypothesis (HA). The null hypothesis
is an assumption that there is no difference between
assumed and hypothetical value and the parameter is
non-existing, while the alternative hypothesis states that
a difference is present. It should be taken into account
that – by convention – when treatment effects are test-
ed, the null hypothesis is defined as an assumption that
the effects are equal (i. e. that the difference between
them is zero). However, the frame of hypothesis testing
is much wider. It allows any difference – not just the
null one – to be defined as the null hypothesis.
The result of hypothesis testing can be in the form of
the � two-sided test: the null hypothesis will be reject-
ed disregarding whether the assumed value is above or
below the real parameter’s value; or the � one-sided
test: the sample value is a priori expected to be either
below or above the population value. For example, two-
sided testing would include H0 : μ = 21 points and
HA : μ 
= 21 points, while one-sided testing would
include HA : μ < 21 points and HA : μ > 21 points
(where μ is population mean).

In the process of testing a hypothesis, selection of an
adequate statistical test is made for the given hypothe-
ses, considering the fact that each test statistic has vari-
ability of distribution.
The next step comprises choosing the level of signifi-
cance of the statistical test; the α value or probability
of inappropriate rejection of the null hypothesis when it
is actually true. As it is not a desired option, it should
be small – usually 0.05. The other concept related to
significance is the p-value, which is the probability of
obtaining a result equal to or greater than the observed
one if the null hypothesis is correct. Some interpret
the p-value as a probability that the obtained result is
only the consequence of coincidence. The p-value is
obtained after application of the statistical test and if it
is less than the α value, the null hypothesis is rejected.
Then, the value that the test statistic must have in order
to be considered significant is determined. This value
is an important value, a borderline value, or a critical
value of the test statistic. Establishing a critical val-
ue is a simple procedure where every test statistic has
its distribution (its distribution is divided into a surface
that determines that the hypothesis is accepted and the
remainder, which determines its rejection). These sur-
faces are determined by the chosen α value.
The next stage is test statistic calculation, followed
by statistical decision making or forming a statistical
conclusion; determining whether the observed value of
the test statistic is above or below the critical value
of the statistic, i. e. to which of the two surfaces it
belongs. Four outcomes are possible in terms of con-
clusion accuracy.
The wrong conclusion means that the results say there
are no correlations or differences when there actually
are and vice versa, meaning that it is claimed a differ-
ence or correlation exists when it does not. The first sit-
uation represents a bigger problem because, colloquial-
ly, it is a bigger issue to find a needle in a haystack or
note a signal in the presence of noise than to see things
that are not actually there. The signal is the relationship
the researcher is trying to find, while the noise denotes
all the factors making it impossible to see things clear-
ly. The sources of the noise can be: low liability of the
measurements or measures (wrong questions, or bad
instrument design or recording), accidental events in
the research neighborhood (everything that disturbs the
investigator or the investigated), or accidental hetero-
geneity of the subjects. All these are compiled in � sta-
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Statistical vs. Clinical Significance, Table 1 Statistical decision making

In reality

Our
conclusion

Null hypothesis is correct (no correlation, no
difference, no fit, theory is wrong)

Null hypothesis is wrong (there is a correlation, there is
a difference, there is a fit, theory is correct)

1 − α (most often 0.95) β (most often 0.20)

Confidence level Type 2 error

We accept
the null
hypothesis

A chance to say that there is no correlation, difference,
or effect when one does not actually exist

A chance to say that there is no correlation, difference or effect
when there actually is

A chance to not confirm the theory in a correct manner A chance that the theory is not confirmed when it is actually true

95 times out of 100 when there is no effect, it will be
found that there is none

20 times out of 100, when there is an effect, it will not be
recognized

α (most often 0.05) 1 − β (most often 0.80)

Type 1 error power

We reject
the null
hypothesis

Level of significance Chance that there is a correlation, difference, or effect when one
actually does exist

A chance to say that a correlation, difference, or effect
exists when it actually does not

A chance to confirm the theory in a correct manner

5 times out of 100 when there is no effect, it will be
stated that there is none

80 times out of 100, when there is an effect, it will be confirmed

tistical power. Determining the validity of the conclu-
sion is achieved by good statistical power (at least 0.80),
which, in turn, is achieved with good sample size and/or
lowering the level of significance and/or changing –
i. e., enlarging – the size of effect.
Once discovered and shown, a statistically significant
difference still does not mean that the difference is rel-
evant to research or health or clinically relevant. The
importance of calculating sample size prior to data col-
lection lies in the necessity that statistically confirmed
research results are also relevant to research. There-
fore, besides statistical significance, it is necessary to
evaluate the clinical significance (size effect), i. e., the
size of the difference or correlation observed within the
data, as well as the social and clinical significance of
the “effective” factor. The size of the effect identified
by research shows the real size of differences observed
among the groups or the strength of relationship among
the variables. It is important to emphasize that although
statistical significance might be reached, the size of the
effect might be clinically insignificant.
Research significance according to statistical signifi-
cance can be depicted using the results of the research
which reached statistical significance, but also by ask-
ing the reasonable question “so, what?” if the proven
difference between the factor categories is low and vice

versa, if results of the research showed no statistical sig-
nificance but it is clear to the researcher that an impor-
tant difference does exist.

For example, focusing on the following two situations:

a) Statistically significant difference – “so, what?”

Number of
subjects NA

Blood pressure
Drug A Mean
pressure

Number of
subjects NA

Blood pressure
Drug B Mean
pressure

500 130.4 mmHg 500 130.5 mmHg

p < 0.01

b) Clinically important difference – statistically non-
significant

Number of
subjects NA

Blood pressure
Drug A Mean
pressure

Number of
subjects NA

Blood pressure
Drug B Mean
pressure

10 125.4 mmHg 10 151.6 mmHg

p > 0.05

Both results (statistically significant difference of 0.1
mmHg = 130.5−130.4 and statistically non-significant
difference of 26.2 mmHg = 151.6 − 125.4) are the con-
sequence of lack of understanding regarding an ade-
quate number of subjects, which means the size of
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effect is not defined or poorly defined. This means that
the important difference the research should confirm, if
one exists (and it is shown with an appropriate formu-
lation of the alternative hypothesis), is not confirmed.
Usually, these three values: � Type I errors, � Type II
errors, and the size of effect, define the power of the
research to discover possible differences; i. e., the pow-
er implies:
1. defining the effect size, i. e., the size of the differ-

ence needed to be discovered (clinically significant
difference that should not be ignored)

2. the choice of probability that is needed to confirm
the difference if it is present – the power of the
method – difference between 1 and the probability
of Type II error (1 − β)

3. the decision of risk size that the researcher is willing
to take in declaring its presence – when a difference
does not actually exist – the level of significance –
the probability of Type I error – α value.

Cross-References

� Alternative Hypothesis
� Null Hypothesis
� One-Sided Test
� p Value
� Statistical Power
� Two-Sided Test
� Type I Error
� Type II Error
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Statistics

Definition

Statistics is a mathematical science pertaining to the
collection, analysis, interpretation or explanation, and
presentation of data. It is applicable to a wide variety of
academic disciplines.
Statistics is a science of generating information and
knowledge through the collection, analysis and inter-
pretation of data that are subject to random variation.
Statistics has its origins in three branches of human
activity: first, the study of mathematics as applied to
games of chance; second, the collection of data as part
of the art of governing a country; and third, the study
of errors in measurement, particularly in astronomy. At
first, the connection between these very different fields
was not obvious, however it came to be appreciated that
data are governed to a certain extent by chance, that
decisions have to be made in the face of uncertainty and
that errors in measurement have a random component.

Statistics in Health-Related Fields

Synonyms

Biostatistics

Definition

Biostatistics is the application of statistics in health-
related fields, including public health, medicine and
biology, and the development of new tools to study
these areas. Biostatistics constitutes the quantitative
foundation for public health practice and research. It
comprises the reasoning and methods for using data as
evidence to address public health and biomedical ques-
tions. The domain of biostatistics includes: statistical
aspects of public health and biomedical research design
(how and why the data have been collected), descrip-
tive statistics (description or summarization of a collec-
tion of data) and inferential statistics (the drawing of
inferences about a pool of data when only a part of the
data are observed). The latter can also be seen as the
modeling of patterns in the data, in a way that accounts
for randomness and uncertainty in the observations, to
draw inferences about the process or population being
studied.
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Statutory Health Insurance

Definition

Statutory health insurance is a form of sickness insur-
ance organized by the government. To prevent an ill-
ness from becoming a financial risk, statutory health
insurance funds cover members and their families in
the event of illness. As a community based on solidar-
ity, the statutory health insurance system has the task
not only of restoring the health of insured persons, but
also of providing measures for maintaining and improv-
ing health. For the most part, statutory health insur-
ance finances itself mainly through the contributions of
employees and employers. The amount of the contribu-
tion depends on the individual income of the insured
person.

St. Augustine

Definition

One of the main authorities and teachers of religion
in the Christian church. He had a definite view about
moral standards.

STDs

� Sexually Transmitted Diseases

Stem Cell Research and Therapy

SUSANNE PROKSCH, URSULA RAVENS

Institute of Pharmacology and Toxicology, Medical
Faculty, University of Technology, Dresden, Germany
susanne_proschk@web.de,
ravens@rcs.urz.tu-dresden.de

Definition

Stem Cell Research consists of the investigation of dif-
ferent types of stem cells and their origin, as well as the
characterization of their in vivo and in vitro properties.
Stem Cell Therapy, on the other hand, deals with the
application of stem cells in a clinical setting in order to
regenerate injured tissues or, in more general terms, to
improve a pathological condition.

Basic Characteristics

Classification

Stem Cells are defined by
(1) their capacity for long-term self-renewal
and
(2) their multilineage potential.
These properties allow them to self-replicate for indef-
inite periods without loss of proliferation capacity after
any cell division, and yet to give rise to many different
cell types.

Embryonic Stem Cells

Embryonic stem cells (ESC) are derived from the inner
cell mass of � pre-implantory blastocysts. ESC are
clonogenic (� clonogenicity) and able to give rise to
differentiated cell types of the three primary embry-
onic germ layers (endoderm, mesoderm, ectoderm)
(Kirschstein and Skirboll 2001). Hence, they are con-
sidered to be omnipotent (� omnipotency). In vitro,
spontaneous differentiation occurs when feeder layers
or leukemia inhibitory factor (LIF) are removed from
the growth medium, resulting in aggregation of sus-
pended ESC to embryoid bodies (EB) (Dimmeler and
Zeiher 2005). Differentiation into a particular cell lin-
eage, e. g. cardiomyocytes, can be enhanced by mod-
ifiying culture techniques and adding defined growth
factors or cytokines (Wobus et al. 1991).
Embryonic germ cells (EGC) with ES cell-like proper-
ties are derived from primordial germ cells. They can
only be isolated from fetal tissue which raises ethical
concerns besides limiting their availability. Few EGC
data from animal experiments have been reported, yet
it is generally assumed that compared to ESC their
range of potential fates is rather limited (Chapman et
al. 1999).
ESC are � immune privileged, and their most promis-
ing use is transplantation therapy. In addition, ESC pro-
vide new insights into genetic, molecular and cellular
events during early development. They represent a use-
ful model to test candidate therapeutic drugs, extend-
ing information of animal model testing. ESC can be
injected into blastocysts generating � chimeras or even
replacing inner cell mass, forming a new embryo. If
administered without in vitro pre-commitment, they
hold the risk of giving rise to tumours like � ter-
atomas.
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Adult Stem Cells

Adult Stem Cells (ASC) are a heterogenous popula-
tion of cells that reside in mature organs. It has been
known for a long time, that any tissue contains progen-
itor cells which maintain its integrity and replace lost
cells (Kirschstein and Skirboll 2001). ASC are able to
give rise to different cell types by generating progeni-
tor cells which are already committed to a specific cell
lineage. Depending on the tissue of their origin, ASC
vary in their morphology and characteristics. In gen-
eral, they are localized at a special site within the tis-
sue, termed a “niche”, that is created by supporting cells
and extracellular environment. Although they can cross
the boundaries of germ layer derivation, ASC are sup-
posed to have limited � plasticity compared to ESC.
ASC may originate from undifferentiated remnants of
ESC-like cells in development, or they may represent
� bone marrow cells of peripheral blood after homing
to the particular organ.
As an � autologous cell source, ASC can be obtained
from the same patient who is to be treated. Potential
therapeutic use of ASC is mainly limited by their scarci-
ty. Only 1 of 10,000 to 15,000 cells in bone marrow
is a � hematopoietic stem cell (HSC), which is proba-
bly the most studied cell type among ASC. Many tis-
sues were shown to contain ASC, e. g. brain, heart,
peripheral blood, dental pulp, liver, epithelia and skele-
tal muscle. Even adult germ cells were recently reported
to be pluripotent (� multipotency) (Guan et al. 2006).
The ability of ASC of preventing senescence and their
capacity for self-renewal seem to be limited in compar-
ison to ESC.

Stem Cell Biology

The capacity of self-renewal and the multilineage
potential are encoded by a shared set of genes, includ-
ing for instance the Pou5f1-gene. This gene encodes
the transcription factor Oct-4, the expression of which
is required for the maintenance of self-renewal and
pluripotency (Kirschstein and Skirboll 2001). Another
important mechanism is the LIF-STAT3 pathway. By
binding to its receptor, LIF activates the latent tran-
scription factor STAT3 necessary for continued prolif-
eration (Marshak et al. 2001). Thus, when the balance
between the various signaling pathways is shifted, cells
are diverted from proliferation to differentiation. In vit-
ro experiments try to mimic biological conditions and

to induce certain differentiation processes by adding
adequate growth factors or cytokines.
In general, cell fate between continued proliferation and
the beginning of differentiation is surveyed at several
checkpoints during the cell cycle, that are under the
control of genes, paracrine factors or cell-cell inter-
actions. In this respect stem cells resemble tumour
cells which can return to an undifferentiated prolifer-
ating stage by skipping these cell cycle check points
(Kirschstein and Skirboll 2001).

Stem Cell Research

ESC can be obtained from a 4–5 days old embryo,
whereas EGC are collected from the gonadal ridge of
aborted fetuses at a later stage of development. ASC,
however, can be enzymatically isolated from tissue
biopsies of adult individuals.
Therapeutic stem cell administration requires pre-com-
mitment in vitro in order to avoid the risk of tumour
formation. Depending on which cell lineage is required,
specific culturing protocols have to be used (Wobus et
al. 1991). Differentiation can be verified by evaluation
of mRNA and protein expression using RT-PCR, West-
ern blot, immunofluorescence or histological stainings,
as well as by functional tests such as electrophysio-
logical measurements or enzymatic assays. Further cell
culture protocols aim to build three-dimensional tis-
sue patches used in transplantation (Zimmermann et al.
2006).
Any stem cell population to be used for therapeutic
purposes should be characterized by its surface marker
profile in order to ensure sufficient enrichment and to
prevent contamination with unwanted cells. The tech-
niques for cell sorting include centrifugation, magnetic
bead labelling, FACS analysis, mechanical filtration or
the transfer of a neomycin resistance gene.

Therapeutical Applications

Stem cell therapies have been used experimentally and
clinically to improve the function of several organs
(Kirschstein and Skirboll 2001; Balana et al. 2003;
Dimmeler and Zeiher 2005). However, it is not clear,
whether the benefit is due to (trans)differentiation,
angiogenesis or paracrine factors.
Residing stem cells can be induced to proliferate and
to differentiate. This procedure offers biological safety
and few ethical restrictions. Isolated stem cells can be
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applied either directly by implantation into an injured
area, or by injection into a blood vessel supplying
the organ. Tissue used in transplantation therapy can
also be engineered in vitro, as an example cardiomy-
ocytes embedded in a collagen substrate that can be
stitched onto an infarction scar in order to support the
myocardium during systolic contraction (Zimmermann
et al. 2006).
All of these methods require to solve 2 basic prob-
lems: 1) to find a suitable cell source and 2) to prevent
immune response. � Therapeutic cloning may provide
a solution because it involves the transfer of the nucleus
from a somatic cell into an unfertilized oocyte (Balana
et al. 2003). Cell replacement therapy with genetical-
ly modified cells could overcome the immune response
and regulate specific protein expression often associat-
ed with disease.
Up to now, only few therapies have been tested in
clinical trials, but the results appear to be promis-
ing. Obviously, autoimmune disorders may be treat-
ed with blood cells, including T- and B-lymphocytes
derived from HSC. Stem cell replacement has been
shown to yield reestablishment of tolerance in T-cells
(Kirschstein and Skirboll 2001), thereby decreasing the
likelihood of disease reoccurrence. After mobilization
of HSC from bone marrow to peripheral blood, cells
are harvested repeatedly and returned after elimination
of the mature immune cells. Subsequently, HSC differ-
entiate and restore immune-competent cells.
New findings and increasing knowledge about ASC in
differentiated tissues raise hope of amending defects so
far incurable. In the central nervous system, therapies
are heading to cell implantation and stimulation of the
endogenous repair with growth factors and hormones.
Human trials with fetal tissue transplants to replace
the lost dopamine-releasing neurons in Parkinson’s
Disease, however, were so far disappointing because
patients did not show significant benefit in quality of
life.

Ethical Considerations and Legislation

Stem cell research provokes intensive public discus-
sion and ethical concerns. Although stem cell research
and therapy pursue sophisticated aims, there is no
unanimous position with respect to ethical issues.
Researchers and their financial supporters should look
at the problem from both conflicting sides (Hug 2006)

in order to act responsibly. Human life must be basical-
ly unviolable, and there is no general notion regarding
gradual differences in human identity starting from con-
ception, development, birth and maturation into adult-
hood. Human ESC are able to develop into individu-
al human beings. Nevertheless, a blastocyst does not
yet fulfill characteristics associated with personhood,
like physiology, psychology, emotions and intellectu-
al properties. A blastocyst is able to divide and give
rise to two individuals. An arbitrary definition of what
makes a human being is the gain of conscience and self-
awareness. However, loss of these properties in old-age
and disease does not implicate loss of human dignity.
Therefore, also an embryo at the very beginning of its
existence should be equally protected as more devel-
oped fetuses or adults.
Stem cell research is well funded. To find a consen-
sus for the experimental handling of stem cells, govern-
ments enacted certain laws and guidelines. In Germany,
similar to Ireland, Austria, Switzerland, Norway, Italy
and Luxembourg, the “law of protection of embryos”
(since 2002) is rather restrictive, prohibiting or limit-
ing the production and import of embryonic stem cells
(Dimmeler and Zeiher 2005). For research and thera-
peutic purposes, ASC are to be preferred to ESC also
with respect to funding (DFG 1999).
Other countries permit investigations that do not pro-
vide an advantage for the embryo itself, but for soci-
ety in general (France, Denmark, Sweden). Finland,
Greece, Great Britain, Netherlands and Spain only
restrict the usage of cells beyond the 14-day embry-
onic stage (Dimmeler and Zeiher 2005). The European
Union, in general, prohibits the production of human
embryos for research purposes. The United States of
America also do not support research with embryos
produced for this purpose, but experimentation with
ESC lines or ESC isolated before 2001 is legal.

Cross-References

� Autologous
� Bone Marrow Cells
� Chimera
� Clonogenicity
� Hematopoietic Stem Cells
� Immune Privilege
� Multipotency
� Omnipotency
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� Plasticity
� Pre-implantory Blastocysts
� Teratoma
� Therapeutic Cloning
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Stenosing laryngotracheitis

� Spasmodic Croup

Stereotypes

Definition

Stereotypes are beliefs. They represent notions of
groups of persons. Recalling stereotypes does not im-
plicate the agreement that those stereotypes are valid.

Sterility

� Infertility

Sterilization

Synonyms

Sterilization; Asepsis; Complete elimination of germs;
Removal of viable microorganisms

Definition

Sterilization is a method of killing or eliminating any
microorganisms, no matter if they are pathogenic or
not. Asepsis is achieved when the number of germs is
reduced by a factor of 10−6, that means, only one in
one million microorganisms survives. Mechanical ster-
ilization is performed by the use of filters. Physical ster-
ilization methods include dry heat, wet heat (steam)
and radiation (UV-light, accelerated electrons, X-rays
or gamma radiation). For heat-sensitive-items chemical
sterilization might be suitable. Fractional sterilization,
or tyndallization, is a procedure in which organisms are
destroyed by exposure to heat for a definite period on
each of several days – incubation periods between the
intervals of exposure bring about a reactivation of the
spores so that they can be eliminated by the next heat
exposure.
Sterilization is the process that destroys all forms of
microbial life, including bacterial spores, on inanimate
surfaces. Sterilization is required for medical devices
penetrating an already sterile part of the body, as well
as for all parenteral fluids and medications. In health-
care settings, sterilization is usually accomplished by
the use of physical (wet or dry sterilization) or chemi-
cal (ethylene oxide gas, hydrogen peroxide gas, or liq-
uid chemicals) means.
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http://stemcells.nih.gov/info/scireport/
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Steven’s Classification System

� Level of Measurement

Stewardship

Definition

Stewardship in the public health context, implies that
stakeholders should exercise social responsibility and
good use of common resources.

Stigma of Mental Disorders

ISABEL HACH

Klinik für Psychiatrie und Psychotherapie,
Klinikum Nürnberg-Nord, Nürnberg, Germany
isabel.hach@klinikum-nuernberg.de

Synonyms

Labeling of mental disorders

Definitions

Stigma means a mark or sign of shame, disgrace or dis-
approval, of being shunned or rejected by others. �Pub-
lic stigma is the reaction of the general population for
example towards people with mental illness. Three dif-
ferent public stigma components can be distinguished:
� prejudice, � discrimination, and � stereotypes.

Basic Characteristics

Introduction

For centuries, mental disorders have been associated
with stigma and shame. Stigma is a part of culture,
and there are different levels of stigma towards mental
illness in different populations. Individuals may view
people with mental illness in a negative stereotyped
manner. People who have identities that society values
negatively are said to be stigmatized. Stigma is a reali-
ty for people with a mental illness, and they report that
how others judge them is one of their greatest barriers
to a normal life. Usually, mental illness is not seen like
other illnesses such as heart disease and cancer. Due to
inaccuracies and misunderstandings, people have been

led to believe that an individual with a mental illness
has a weak character or might be dangerous. Those mis-
conceptions could be shown by media analyses of print
and film. The media often stress a history of mental ill-
ness in the backgrounds of people who commit crimes
of violence. The Royal College of Psychiatrists (http://
www.rcpsych.ac.uk) carried out a survey of about 1,700
people’s attitudes towards the six most common mental
disorders (Anxiety disorders, Depression, Schizophre-
nia, Alzheimer’s disease and dementia, Anorexia ner-
vosa and Bulimia nervosa, and Substance use disorders;
1999). They showed, for example, that about 75% of
people rate drug addicts as dangerous while about 70%
think schizophrenics are a threat and 65% believe per-
sons with alcohol dependence are a danger, 16% of peo-
ple believe depression cannot be treated, compared with
15% for schizophrenia, 14% for panic attacks, 12% for
drug addiction, 11% for alcoholism and 10% for eat-
ing disorders. The Royal College of Psychiatrists (RCP)
found out that many people still think it is difficult to
communicate with people with mental illness. Howev-
er, the survey had also positive signs, for example, it
showed that over half of the people questioned had per-
sonal experience of mental illness and the public was
mostly accurate when predicting the outcome of men-
tal illness (exception: anorexia nervosa). In a German
telephone-survey more than 7,000 people were asked
about their knowledge in regard with schizophrenia and
individuals suffering from schizophrenia, respectively.
The results indicated that about one third of the inter-
viewees were able to name causes of schizophrenia.
More than 75% believed that people with schizophrenia
often or very often needed prescription drugs to control
their symptoms. Last, the major part of the interviewees
(81.1%) believed that most people would pass over the
job application of a former mental patient in favor of
another applicant. Stigmatization can create a vicious
circle of � discrimination leading to social isolation,
drug abuse, unemployment, and institutionalization, all
factors that further decrease the chances of recovery and
reintegration into society.

Public Stigma, Self-Stigma of Mental Illness
and Effects of Labeling

Most individuals have stigmatizing attitudes about
mental illness and people suffering from mental disor-
ders, respectively. Studies suggest that even health care

http://www.rcpsych.ac.uk
http://www.rcpsych.ac.uk
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professionals show stigmatizing views about mental ill-
ness. The effect of labeling of mental disorders has been
discussed controversially. Labeling might have positive
effects because if the mental disorder is seen as an ill-
ness, the privileges of the patient role might be grant-
ed and patients will not be held responsible for their
illness. Labeling can introduce positive consequences
through treatment. By contrast, through labeling the
negative stereotype and stigmatization of the mentally
ill could be triggered as well. Stigma not only causes
individuals with mental disorders to feel isolated and
unhappy, but may also prevent them receiving effective
help and treatment (e. g., Goffman 1963). Angermey-
er and Matschinger (2003) showed that labeling has,
especially in people with schizophrenia, negative con-
sequences. Labeling in those cases was positive corre-
lated with the endorsement of the belief that individu-
als suffering from schizophrenia were dangerous (i. e.,
increase of fear and social distance). In the same study,
labeling had no effect on those attitudinal components
with major depression.
Moreover, individuals suffering from mental disorders
might be also diminished by � self-stigma and low self-
esteem, or they might be angry because of the � prej-
udice and stigma they have experienced by the pub-
lic. Hence, self-stigma often is paradoxically associated
with both low self-esteem and righteous anger. � Self-
-stigma seems to be a quite complex and still not well
known phenomenon.

Prevention of Stigmatization

Understanding the dimensions of mental illness stigma
is one of the first steps to prevent stigmatization. How-
ever, there is no simple or single remedy to eliminate
the stigma associated with mental illness. According to
Corrigan and Watson (2002), change strategies for stig-
ma have three approaches: protest, education, and con-
tact.
• Protest is a reactive strategy that attempts to diminish

stereotypes and negative attitudes about individuals
with mental illness.

• Education programs provide information about men-
tal disorders with the goal that the public makes
more informed decisions about mental illnesses.
Educational and training programs can improve
knowledge of mental illness and modify negative
attitudes in the general population as well as in spe-

cific target groups, such as those employed in men-
tal health care (e. g. “Open The Doors”; Gaebel and
Baumann 2003). Broader knowledge may redress
public fears. In addition, to providing information
about the nature, causes, and treatment of mental dis-
orders, interventions should place special emphasis
on achieving a more positive media portrayal of peo-
ple with mental illness and on promoting personal
contact with them. Information on the disorder and
on the factors underlying its stigmatization should
reach relatives, friends, colleagues, and superiors, as
well as physicians, therapists and nursing staff.

• As research has shown, there is an inverse relation-
ship between having contact with a person suffering
from mental illness and endorsing psychiatric stig-
ma. Hence, opportunities for the public to meet indi-
viduals with (severe) mental may reduce stigma.

Overall approaches to the reduction of stigma involve
programs of advocacy, public education, and contact
with persons with mental illness through schools and
other societal institutions. The determination of causes
and effective treatments for mental disorders is also an
effective way to eliminate stigma. There is little knowl-
edge, how long the effects of an anti-stigma interven-
tion are maintained over time. The associations between
social structures and the maintenance of stigma need to
be investigated to plan effective intervention programs.
Over the past 15 years, attitude research towards peo-
ple suffering from mental disorders made considerable
progress (Angermeyer and Dietrich 2006). However,
to provide an empirical basis for evidence-based inter-
ventions to reduce stigmatization, there is still more
research needed.

Cross-References

� Discrimination
� Prejudice
� Public Stigma
� Self-Stigma
� Stereotypes
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Stimulants

� Psychostimulants

Stratification

Definition

Stratification is a technique to control confounding in
the analysis of a study that involves the evaluation of the
association within homogeneous categories or strata of
the confounding variable. If for example sex is a poten-
tial confounder, an estimate of the association between
the exposure and the disease would be calculated for
men and for women separately.
To examine the possible association between urban
atmospheric pollution and lung cancer, the population
may be divided into strata according to smoking status,
because smoking is known as risk factor for lung can-
cer. The association between air pollution and cancer
can then be estimated separately within each stratum.

Stratified Analysis

Definition

A stratified analysis (also referred to as contingen-
cy analysis) is a tabular or graphic representation
of a research outcome differentiated by demographic,
social or other relevant parameters (e. g. age, sex, class,
migration status). When carrying out a stratified anal-
ysis, the researcher assumes that the outcome of his
research is not independent of the stratification vari-
ables but rather varies systematically across their prop-
erties. Frequently, the associations examined are bivari-
ate but a stratified analysis may also include more than
one stratification variable simultaneously (e. g. sex and

age). Furthermore, it can pursue a systematic multi-
variate research strategy of sequenced tabulations. The
associations observed in stratified contingency tables
can be assessed by calculating association and signif-
icance measures.

Cross-References

� Standardization

Stratosphere

Definition

Earth’s atmosphere is usually divided into four layers
that are, in order of increasing elevation, the tropo-
sphere, the stratosphere, the mesosphere, and the ther-
mosphere (or ionosphere). The stratosphere is the atmo-
spheric layer from about 16 km above Earth’s surface
near the equator (about 9 km near the poles), up to
50 km. One of the main characteristics of the strato-
sphere is the presence of ozone gas, which has its high-
est density at about 20 to 25 km above the Earth. Short-
wave solar ultraviolet radiation is effectively absorbed
by this ozone layer in the stratosphere, protecting all life
forms on Earth against this harmful radiation (ozone
shield). During the second half of the 20th centu-
ry, considerable deterioration in the ozone layer has
been observed, known as ozone holes. Air temperature
increases with altitude in this layer, due to high absorp-
tion of UV � radiation by stratospheric ozone. Howev-
er, on the top level (upper boundary) of the stratosphere,
the temperature value is almost the same as the average
air temperature on the Earth’s surface (15 °C). Finally,
inside the stratosphere there is now a considerable col-
lection of radioactive dust produced by numerous deto-
nations of nuclear devices during the second half of the
20th century.

Streptococcal Toxic-Shock Syndrome
(STSS)

Synonyms

Toxic strep syndrome
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Definition

In cases of soft tissue injuries (also after insect bites),
varicella infections or following a blunt trauma (mus-
cle hematoma) there can be a superinfection by strepto-
cocci. When toxins are set free, a phlegmon, a myosi-
tis or a necrotizing fasciitis can be result. In the case
of necrotizing fasciitis, parts of the skin and the sub-
cutis become necrotic. A quick surgical intervention
is necessary. Lethality is about 30%. Similar to toxic-
shock syndrome, toxic strep syndrome most frequently
occurs in formerly healthy persons between the age of
20 and 50.

Stress

MICHAEL LINGEN

University of Göttingen, Göttingen, Germany
mlingen@gwdg.de

Synonyms

Stress factors; Stress-related disorders; Acute stress
reaction; Reaction to severe stress

Definition

Stress can be seen as a pattern of specific and unspe-
cific reactions of a person to events which disturb the
person’s homeostasis (equilibrium) and call for, or even
overextend, the person’s ability to cope. These events
comprise a range of external (e. g. a traffic accident,
an argument) and internal conditions (e. g. an illness,
worry, boredom), which are all called “stressors” and
demand adaptation. Whether and to what extent an
event is experienced as a stressor depends on the per-
son’s perception and evaluation of the event and the
(perceived and deployed) ability to cope with it.

Basic Characteristics

History and Models

It is characteristic of stress that a (critical) event has
multiple effects on a person’s life and perception. Hans
Selye first used the term “stress” approximately 50
years ago to describe a state of tension of the body
which is necessary to mobilize the body’s defenses. In
his biological-medical theory of stress, Selye (1974)

assumed that stress would lead to a disorganization
of behavior which would make a complex process of
readaptation necessary. According to this theory, stress
is an unspecific reaction of the organism to any kind
of demand. According to Selye, the stress reaction as
such consists of three phases: an alarm state, a resis-
tance state and an exhaustion state. In a situation of dan-
ger, the body switches to vegetative processes, because
rationally assessing the situation and reacting to it could
be dangerously slow. An external stimulus (a noise,
a fast movement, a change of light intensity, etc.) puts
the body in an alarm state. Adrenaline (epinephrine)
and other hormones are released, blood pressure and
blood glucose level are raised. In order to increase the
reaction speed, the cognitive processes stored in the
cerebrum are switched off for a brief moment in favor
of the fast reaction processes stored in the brain stem.
When the dangerous situation has been dealt with suc-
cessfully, the stress hormones will be broken down and
exhaustion sets in. The body has to regenerate. Seyle
describes here a normal and rather positive process. The
program described was of vital importance for human
beings in a time when they were still threatened by wild
animals. Today, this mechanism is often triggered when
fight or flight is either useless or even wrong. Prob-
lems therefore often occur when the stressor appears
repeatedly at short intervals or over a longer period
of time: this leads to adaption. After the alarm state
described above, the body falls into a kind of shock dur-
ing which the stress hormones have to be either broken
down or countered by other hormones. If the stress per-
sists, however, the body switches to the state that Selye
called resistance state during which the body is in a per-
manent state of alert. This means that the stress hor-
mones are not broken down. If the influence of the stres-
sors is still not reduced or stopped, the exhaustion state
sets in. The body slows down all systems. Metabolism,
immune functions, etc. are slowed down, the need for
sleep increases, the organism falls ill and can sustain
lasting damage or even die.
Another important differentiation was also introduced
by Selye (1986), that of “� eustress” and “� distress”.
The loss of balance is called eustress when the per-
son experiences an equivalence of demand and avail-
able resources. This so-called “positive” stress is seen
as a challenge the person can cope with. Distress, on
the other hand, describes psychic states or process-
es in which, at least temporarily, the relation between
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demand and resources is disturbed in favor of the
demand.
A newer definition, by Richard Lazarus (1974; 1993),
assumes that it is not the stimulus causing the stress that
is of importance, but the individual’s reaction to it. The
decisive question, therefore, is: “Can I cope with the sit-
uation with the resources available to me?” According-
ly, Lazarus sees stress as a transactional process, that is
a process of interaction between a person and the envi-
ronment that starts with the appraisal of an event and
one’s possibilities of coping with it. In the first place,
the primary appraisal, people assesses whether the sit-
uation is relevant to their goals and wishes. Second-
ly, the secondary appraisal, people check whether the
available resources are sufficient to cope with the situa-
tion. If that is not the case, the result will be stress. The
coping strategy or adaptive reaction depends on the sit-
uation as such as well as on the personality and cog-
nitive structures of the individual (e. g. attack, flight,
search for alternatives, re-evaluation). The next step
is the reappraisal, as the inner and/or outer conditions
have been changed as a result of the coping strategy.
Stress, according to this model, is not a static condi-
tion, but a dynamic process which occurs in a constant
and reciprocal interaction (= transaction) between an
individual and the environment.
The process of successful or failed adaptation depends
on a number of other factors. The intensity of the stress
reaction and the way the stress is dealt with largely
depend on the evaluation and appraisal process with
regard to controllability and attribution of causes. The
coping process as such is further modified by person-
ality factors, coping tendencies and coping styles and
variables of social support. Depending on further cir-
cumstances, these personality and social features can
reduce or intensify the stress reduction.
Stress may result in psychological disorders: an � acute
stress reaction is the consequence of an exceptional-
ly stressful life event. Whereas, an � adjustment dis-
order is the result of a significant life change leading
to continued unpleasant circumstances. The mental dis-
order category “reaction to severe stress and adjust-
ment disorders” (International Classification of Dis-
ease: ICD-10) differs from others in that it includes
disorders identifiable on the basis of not only symp-
toms and course but also on the existence of one or
other of two causative influences. The disorders of this
category are thought to arise always as a direct conse-

quence of acute severe stress or continued trauma (i. e.
maladaptive responses). According to ICD-10, there are
four stress-related mental disorders: reaction to severe
stress, adjustment disorder, acute stress reaction, and
� post-traumatic stress disorder.

Stress Research

Stress Research and Life Event Research, whose meth-
ods and subjects match to a large extent, share a basic
principle, namely that a person is in interactional
exchange with the environment. A Life Event is an
event which leads to a disorganization of behavior and
a psychological disorder. According to Holmes and
Rahe (1967), decisive events during a person’s life, e. g.
death of one’s partner or a serious illness, represent
particular strains which make a substantial reorienta-
tion necessary and can lead to illness or psychological
disorder. But also smaller events like moving house or
changing jobs, trouble with the boss, a holiday or taking
out a loan can be a (stressful) burden and make an adap-
tation necessary. Most of the time, it is not the critical
life events, but insignificant troubles and worries, the
so-called “daily hassles”, that are perceived as chronic
stress events (e. g. noise, pressure of time). This is based
on the assumption that a person’s health is not so much
affected by the few, important life-changing events but
by continuous daily hassles and everyday mishaps. The
respective diagnostic findings suggest that it is their
frequency and their anticipated unavoidability which
makes these daily hassles the greater danger to a per-
son’s health because, contrary to the more infrequent
life events, they often occur many times over a long
period of time. If a person thus experiences chronically
stressful living conditions, a single, insignificant event
can be the last straw if the person is sufficiently vulner-
able.
Another characteristic that the Stress Research has in
common with Life Event Research is its non-specifici-
ty: an analysis of the effects of stress or life events does
not usually determine any specific kinds of psycholog-
ical disorders or reactions that could be expected as
a result of a critical life event or stress experience (e. g.
depression, schizophrenia, high blood pressure, coro-
nary heart disease, etc.).
From the earlier works about adaptation syndrome
(Selye 1936) to the Life Event Research, a common,
central model is used according to which stress is seen
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as an organism’s reaction to stressors that are, in a man-
ner of speaking, objective. Efforts were made to make
these stressors objective for research-methodological
reasons; firstly by measuring physical influences on the
organism (noise, light, etc.), and later by estimating
the narrowness of the social living space. Psycho-diag-
nostically, efforts prevail to render stressors objective
by operationalizing critical life events and daily has-
sles and worries. A number of event-checklists, rat-
ings, questionnaires and interviews have been devel-
oped for this purpose (e. g. the Life Events and Diffi-
culties Schedule, Brown and Harris (1989) or the Daily
Hassles- and Daily Uplifts-Scales by Lazarus and Folk-
man (1989)).

Coping with Stress

Apart from investigating the causes and effects of
stress, a major focus of research has always been the
question of coping strategies. Here, an individual’s abil-
ity to deal with stress plays a major role. Lazarus dis-
tinguishes between two kinds of coping with stress, the
problem-oriented coping and the emotions-regulating
coping. In problem-oriented coping, a person tries to
change, overcome or adapt to a problematic situation
by a targeted search for information and ensuing action
(or inaction). Strategies belonging to this group are clar-
ifying talks, changes in time management, delegating
tasks, etc. In emotions-regulating coping, also called
“intrapsychological coping”, on the other hand, peo-
ple try to either reduce the emotional agitation caused
by the stress (e. g. by using relaxation techniques, posi-
tive self-instruction or reassessment of the situation) or
increase their resilience without dealing with the cause
of the stress.

Cross-References

� Acute Stress Reaction
� Adjustment Disorders
� Distress
� Eustress
� Post-traumatic Stress Disorder (PTSD)
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Stress Factors

� Stress

Stress-Related Disorders

� Stress

Stress at Work

� Job-Related Stress

Strict Liability

Synonyms

Liability without fault; Absolute liability in tort

Definition

The term indicates a particular form of liability under
private law. In contrast to most private law liabilities,
no fault is required to become liable under strict lia-
bility schemes. To claim damages under strict liability,
a claimant does not have to prove that the tortfeasor act-
ed at fault when causing the harm. Strict liability is an
important liability subtype under tort law. It is imposed
as a deviation from fault-liability in fields of activities
that are inevitably associated with potential risks. Prod-
uct liability is a typical area of strict liability.
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Strongyloidiasis

Synonyms

Infection with Strongylodes stercoralis

Definition

Strongyloidiasis is caused by an infestation of the
1.8–3.2mm long roundworm Strongyloides stercoralis.
After ingestion the worm settles in the upper part of the
small intestine. The symptoms are malaise and diarrhea,
which can sometimes be bloody.

Struma

� Goitre

Student’s t-Test

Definition

A parametric test for the significance between means
(two independent sample t-test or paired samples
t-test) or between a mean and a hypothesized value
(one-sample t-test). T-tests generally require the data
to be normally distributed and from populations having
equal variability unless samples sizes are approximate-
ly equal.

Study

� Ethics, Aspects of Public Health Research

Study Protocol

Synonyms

� Investigational Protocol

Definition

A protocol is a study plan which is legally required for
answering all specific research questions. Having the
safety of participants as one of the focal points of refer-
ence, a protocol also determines:
• Who can participate.

• The schedule for tests, dosages and other details of
the study.

• The study duration.

Cross-References

� Investigational Protocol

Sub-Acute Care

� Short-Term Rehabilitation

Subsidiarity Principle

Definition

The subsidiarity principle involves ensuring that deci-
sions are made as closely as possible to the citizen, i. e.
at the lowest possible administration level. Only when
tasks cannot be performed effectively at a lower level
are they dealt with at a higher level.

Subsidy

� Health Subsidies

Subspecies

� Race

Substance Abuse

Synonyms

Harmful substance use; Excessive substance use

Definition

Substance abuse is the excessive use of a substance,
especially alcohol or a drug. The DSM-IV (Diagnostic
and Statistical Manual of Mental Disorders issued by
the American Psychiatric Association 2000) definition
is as follows:
“A maladaptive pattern of substance use leading to clin-
ically significant impairment or distress, as manifest-
ed by one (or more) of the following, occurring within
a 12-month period:
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http://fonsg3.let.uva.nl/Service/Statistics/2Sample_Student_t_Test.html
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• Recurrent substance use resulting in a failure to fulfil
major role obligations at work, school, or home (e. g.
repeated absences or poor work performance relat-
ed to substance use; substance-related absences, sus-
pensions or expulsions from school; neglect of chil-
dren or household)

• Recurrent substance use in situations in which it is
physically hazardous (e. g. driving an automobile or
operating a machine when impaired by substance
use)

• Recurrent substance-related legal problems (e. g.
arrests for substance-related disorderly conduct)

• Continued substance use despite having persistent
or recurrent social or interpersonal problems caused
or exacerbated by the effects of the substance
(e. g. arguments with spouse about consequences of
� intoxication, physical fights)

The symptoms have never met the criteria for � sub-
stance dependence for this class of substance.”

Cross-References

� Drug Addiction
� Substance Related Disorders
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Substance Dependence

Synonyms

Drug dependence; Drug addiction

Definition

In 1964, the World Health Organization concluded
that the term drug addiction is no longer a scientif-
ic term and recommended substitution with the term
drug dependence. The concept of substance dependence
has had many officially recognized and commonly used
meanings over the decades. Two concepts have been
used to define aspects of dependence: behavioral and
physical. In behavioral dependence, substance-seeking
activities and related evidence of pathological use pat-

terns are emphasized, whereas physical dependence
refers to the physiological effects of multiple episodes
of substance use.
Substance dependence is according to the diagnostic
criteria for in DSM IV (American Psychiatric Asso-
ciation 2000, p. 197) characterized by “a maladaptive
pattern of alcohol or substance use leading to clinically
significant impairment or distress, as manifested by 3
or more of the following, occurring at any time in the
same 12-month period:”
(1) tolerance (need for increased amounts of the sub-

stance to achieve the same desired effects);
(2) withdrawal (unpleasant somatic and cognitive

effects after reduction or termination of use);
(3) loss of control on duration and amount of use;
(4) persistent, but unsuccessful efforts to control fur-

ther use;
(5) spending a lot of time for acquisition and use;
(6) neglect of social and occupational activities; and
(7) continued use despite negative consequences.

Cross-References

� Substance Related Disorders
� Substance Use Disorders
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Substance Induced Disorders

Synonyms

Psychotic disorder; Amnesic syndrome; Residual and
late-onset psychotic disorder

Definition

Substance induced disorders are disorders directly
caused by the use of substances. They cover � intoxi-
cation and withdrawal as major syndromes, but also
more rare complications like delirium, dementia and
amnesia.
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Synonyms

Addiction; Drug dependence; Substance use disorders;
Substance abuse; Substance dependence

Definition

“The Substance-Related Disorders include disorders
related to the taking of a drug of abuse (including alco-
hol), to the side effects of a medication and to tox-
in exposure” (American Psychiatric Association 2000,
p. 191). These substances have psychoactive properties
which affect the central nervous system and impair per-
ception, cognition, emotions and behavior. They can be
grouped according to their profile of either predomi-
nantly sedating, stimulating or hallucinogenic effects:
e. g., alcohol, cannabis, opioids, amphetamines, nico-
tine and hallucinogens. Substance related disorders are
divided in two groups: (1) � substance use disor-
ders (SUD) with � substance dependence and � sub-
stance abuse as long-term negative consequences. Per-
sons involved usually have lost their control on onset,
duration and amount of substance use, despite signif-
icant negative consequences. (2) � Substance induced
disorderscover � intoxication and withdrawal as major
syndromes, but also more rare complications like delir-
ium, dementia and amnesia.

Basic Characteristics

History

Marks of use and abuse of substances can be found in
all periods of human history; heavy daily alcohol use
was normal in the Middle Ages. The disease concept
for alcohol abuse came up at the end of the 18th centu-
ry, first inebriate asylums around 1870. Not before the
beginning of the 20th century the modern understand-
ing as a complex biopsychosocial disorder was devel-

oped. Over centuries and still today we have a contro-
versial discussion on the relevance of individual respon-
sibility for onset and cessation of use disorders: depen-
dence as a “lack of willpower” or “lack of compe-
tences”, as “vice” or “disease” (Valverde 1998).

Epidemiology

Prevalence figures for SUD vary extremely between
world regions, based on cultural and religious traditions
(e. g. low alcohol use in Islamic countries) and public
access regulations (e. g. degree of prohibition, enforce-
ment policy, store opening hours, taxation). In Europe
about 3.4% of the adult population (men: 5.6%; wom-
an: 1.3%) meet criteria for alcohol dependence, 0.3%
for dependence on illicit drugs (Wittchen and Jacobi
2005). Inclusion of substance abuse will roughly dou-
ble these figures. Worldwide about 76 million have
a diagnosed alcohol use disorder (WHO 2004). Preva-
lence for tobacco use disorders vary around 20–60%,
with a decline in most Western countries and very high
figures in developing areas (worldwide about 1.3 billion
smokers; Shafey, Dolwick and Guindon 2003).

Consequences

� Intoxication as the major acute impairment after
heavy alcohol and drug use episodes increases the risk
for (1) work and road accidents and (2) violence, (3) in
severe cases even for fatal consequences (e. g. apnoea
after heroin use). Long-term consequences for most
substances occur on the somatic (e. g. various kinds of
cancer and cardiovascular diseases, HIV and hepatitis
after intravenous drug use), mental (depression) and
social level (loss of work and social contacts, family
problems). Alcohol attributable “� disability adjusted
life years lost” (DALYS), combining premature death
and life years in disability, account for 3–14% of all dis-
ease related DALYS (depending on sex and the coun-
try developing status). The corresponding figures for
tobacco are 1–17%, for illicit drugs 0.2–2% (WHO
2004, Table 17). Annual costs of alcohol use disorders
in Europe amount to 57 billion or about 24% of all men-
tal disorders (Andlin-Sobocki, Jönsson, Wittchen and
Olesen, 2005). Often forgotten are health and social
consequences for victims, e. g. newborn of substance
using mothers (alcohol-embryopathy), family members
(rapes) and road casualities.
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Classification

Diagnostic criteria for � substance dependence in DSM
IV (American Psychiatric Association 2000, p. 197) are
(1) tolerance (need for increased amounts of the sub-
stance to achieve the same desired effects), (2) with-
drawal (unpleasant somatic and cognitive effects after
reduction or termination of use), (3) loss of control on
duration and amount of use, (4) persistent, but unsuc-
cessful efforts to control further use, (5) spending a lot
of time for acquisition and use, (6) neglect of social and
occupational activities and (7) continued use despite
negative consequences. � Substance abuse is defined
as a maladaptive pattern of use leading to clinically
significant impairment or distress like: failure to ful-
fil major social obligations, use in hazardous situations
(e. g. driving), legal and other social problems, but with-
out meeting the criteria for dependence.

Screening and Diagnostic Instruments

A broad range of established population � screening
instruments like the Alcohol Use Disorder Identifica-
tion Test (AUDIT) or the Fagerström Test for Nico-
tine Dependence (FTND) are available in many lan-
guages (Babor, Sciamanna and Pronk 2004; McPherson
and Hersch 2000). On the clinical level severe cases of
SUD (with obvious somatic symptoms and social prob-
lems) can be identified without sophisticated diagnostic
instruments. But many cases in medical and social ser-
vices are not diagnosed, as these patients (1) did not yet
recognize early signs of their problems or (2) try to hide
their behavior. Alcohol related biological markers like
y-GT, AST, ALT, MCV and CDT (Allen, Litten, Strid
and Sillanaukee 2001), markers for drug use in urine,
hair and other body material (Dolan, Rouen and Kim-
ber 2004) as well as the standardized Composite Inter-
national Interview – Substance Abuse Module (CIDI-
SAM, Robins et al. 1990) are tools for clinical iden-
tification. Instruments are also available for detailed
diagnostic purposes and for treatment planning like the
Addiction Severity Index (ASI; McLellan et al. 1992).
Important: The assessment of highly prevalent comor-
bid mental disorders is essential for treatment purposes.

Aetiology

SUD emerge as a complex interplay of person, drug
and environment specific conditions which increase

or decrease the probability for onset, continuation or
cessation of such problems. Early vulnerability fac-
tors (e. g. family genetics, perinatal and adverse child-
hood complications, affect lability, personality traits
like impulsivity and mental disorders) determine a gen-
eral neuropsychopathological liability and interact with
more proximal risk factors like availability of drugs,
peer group behavior, social support network and neg-
ative life events. But little is known (1) about the under-
lying processes of change from first use to progres-
sion, early cessation or development of severe disor-
ders, (2) about mechanisms for cessation or continued
us after the same exposition to the effects of a drug (e. g.
experimental smoking) and (3) about the time specifi-
ty of increased risk for SUD (e. g. nicotine and illicit
drugs: adolescence and early adulthood; West 2006).

Prevention

Two distinct strategies to reduce the incidence of sub-
stance related disorders are available: (1) � supply
reduction aims to restrict the availability of substances
by prohibition, taxation, store opening hours or mini-
mum drinking age and strict law enforcement of all reg-
ulations. (2) � Demand reduction achieves to educate
the population at risk (e. g. adolescents, drivers, preg-
nant women) to use substances adequately or to stay
abstinent. Interventions include risk information, moti-
vation enhancement and skills training. Recent meta-
analysis seem to demonstrate superior effects for supply
reduction (Babor et al. 2003, for alcohol use disorders).

Treatment

(1) Lack of motivation for change, (2) high relapse rates
after interventions (Tims, Leukefeld and Platt 2001)
and – for long-term alcohol, cocaine and heroin use –
(3) severely impaired health status and social function-
ing, are major challenges for treatment. Many try for
decades to overcome their dependence, some never will
reach that goal; but many stop their SUD without for-
mal treatment (Klingemann and Sobell 2001). Phar-
macological “� maintenance therapies” for heroin and
nicotine are available to at least reduce the negative
effects of long-term use. Further effective interventions
are cognitive behavior therapies (CBT) and � com-
munity reinforcement programs. Treatment abstinence
rates vary between 20/25% for heroin and nicotine
and 40/50% for alcohol use disorders (for reviews and
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guidelines see Fiore et al. 2000; Berglund, Thelander
and Jonsson 2003; Miller and Wilbourne 2002; Strain
and Stitzer 2005).

Cross-References

� Community Reinforcement Programs
� Demand Reduction
� Disability Adjusted Life Years (DALYs)
� Intoxication
� Maintenance Therapy
� Screening
� Substance Abuse
� Substance Dependence
� Substance Induced Disorders
� Substance Use Disorders
� Supply Reduction
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Synonyms

Drug abuse; Substance dependence

Definition

Substance use disorders (SUD) are a subgroup of the
Substance related disorders. The use or abuse of psy-
choactive substances (e. g., alcohol, nicotine, cannabi-
noids, opioids, amphetamines, cocaine, hallucinogens,
sedatives or hypnotics) results in significant adverse
consequences. The group SUD compromises substance
abuse and substance dependence. The clinical states
that may occur, though not necessarily with all psy-
choactive substances, include � acute intoxication,
� harmful use, � dependence syndrome, withdraw-
al syndrome (state), � withdrawal state with delirium
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(� delirium tremens), � psychotic disorder, late-onset
psychotic disorder (� residual and late-onset psychotic
disorder), and � amnesic syndrome.

Basic Characteristics

Prevalence and Costs of Substance Use Disorders

Substance abuse accounts for one of the major dis-
ease groups in Europe within mental health in terms
of prevalence (e. g. European estimate (point preva-
lence) of alcohol dependence: 3.7%; European estimate
(point prevalence) of illicit drug dependence: 0.6%
(Rehm et al. 2005; nicotine dependence point preva-
lence rates are between 5.5% (Portugal) and 12.7%
(Slovakia)). Substance abuse disorders show a high
public health relevance, but overall there is not suf-
ficient information on the prevalence of these disor-
ders (the biggest gap exists for EU admission coun-
tries), and existing studies are plagged with method-
ical differences. Bergmann and Horch estimated the
total costs of alcohol dependence per patient per year
as 11,984e . Their study takes cost of crime-related
outcomes into account (Bergmann and Horch 2002).
Healy et al. (1998) carried out a bottom-up study in
1075 patients, and they took both opioid and cannabi-
noid dependence into account (direct healthcare costs,
costs of crime-related outcome). The costs per patient
with drug dependence are estimated to 18,064e per
year. Last, the estimated costs per patient with nicotine
dependence were estimated to about 850e per year
(direct and indirect healthcare costs) (Rasmussen et al.
2000; Ruff et al. 2000).

Treatment of Substance Use Disorders

Patients suffering from substance dependence who
achieve sustained abstinence have the best long-term
outcomes. A reduction of the substance use only to
a “controlled” level (i. e., substance use without appar-
ent functional consequences) is unrealistic for most
patients. In all substance use disorders a multimodal
treatment approach is typically required, since patients
suffering from substance abuse are functionally and
clinically heterogeneous. There are different treatment
settings that have to be considered depending on the
patient’s constitution (e. g., hospitalization for individ-
uals with a drug overdose or with co-occuring severe
medical conditions; outpatient treatment for patients

with stabil medical conditions). Medical detoxification
is only the first stage of addiction treatment and by itself
does little to change long-term drug use. Medical detox-
ification safely manages the acute physical symptoms
of withdrawal associated with stopping drug use. While
detoxification alone is rarely sufficient to help addicts
achieve long-term abstinence, for some individuals it is
a strongly indicated precursor to effective drug addic-
tion treatment.
To be effective, treatment must address the individ-
ual’s drug use and any associated medical, psycho-
logical, social, vocational, and legal problems. Treat-
ment needs to be readily available. Because individu-
als who are addicted to drugs may be uncertain about
entering treatment, taking advantage of opportunities
when they are ready for treatment is crucial. Poten-
tial treatment applicants can be lost if treatment is not
immediately available or is not readily accessible. Phar-
macological treatmant may be used for patients with
intoxication states, to decrease withdrawl symptoms
(i. e., substitution of an agonist) or to promote absti-
nence (e. g., disulfiram in patients suffering from alco-
hol abuse). Methadone and levo-alpha-acetylmethadol
(LAAM) are effective in helping individuals addicted to
heroin or other opiates stabilize their lives and reduce
their illicit drug use. There are also controlled trials
with prescribed heroin in addicted patients. The find-
ings of those recent studies support the hypothesis that
prescribed heroin could be safely delivered. Also, in
physical health, HIV risk behavior, street heroin use,
and days involved in crime, heroin plus methadone was
more efficacious than methadone alone (e. g., March et
al. 2006). Naltrexone is also an effective medication for
some opiate addicts and some patients with co-occur-
ring alcohol dependence. For persons addicted to nico-
tine, a nicotine replacement product (such as patch-
es or gum) or an oral medication (such as bupropion)
can be an effective component of treatment. An indi-
vidual’s treatment and services plan must be assessed
continually and modified as necessary to ensure that
the plan meets the person’s changing needs. A patient
may require varying combinations of services and treat-
ment components during the course of treatment and
recovery. Remaining in treatment for an adequate peri-
od of time is critical for treatment effectiveness. The
appropriate duration for an individual depends on his
or her problems and needs. Research indicates that for
most patients, the threshold of significant improvement
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is reached at about 3 months in treatment. After this
threshold is reached, additional treatment can produce
further progress toward recovery. Because people often
leave treatment prematurely, programs should include
strategies to engage and keep patients in treatment.
Counseling (individual and/or group) and other behav-
ioral therapies are critical components of effective treat-
ment for addiction. In therapy, patients address issues
of motivation, build skills to resist drug use, replace
drug-using activities with constructive and rewarding
nondrug-using activities, and improve problem-solving
abilities. Behavioral therapy also facilitates interperson-
al relationships and the individual’s ability to function
in the family and community. Treatment does not need
to be voluntary to be effective, but strong motivation
can facilitate the treatment process. Sanctions or entice-
ments in the family, employment setting, or criminal
justice system can increase significantly both treatment
entry and retention rates and the success of drug treat-
ment interventions.
Addicted or drug-abusing individuals with coexisting
mental disorders (e. g. � psychotic disorders) should
have both disorders treated in an integrated way.
Because addictive disorders and mental disorders often
occur in the same individual, patients presenting for
either condition should be assessed and treated for the
co-occurrence of the other type of disorder. Treatment
programs should provide assessment for HIV/AIDS,
hepatitis B and C, tuberculosis and other infectious
diseases, and counseling to help patients modify or
change behaviors that place themselves or others at
risk of infection. Counseling can help patients avoid
high-risk behavior. Counseling also can help people
who are already infected manage their illness. Recov-
ery from drug addiction can be a long-term process
and frequently requires multiple episodes of treatment.
Objective monitoring of a patient’s possible drug and
alcohol abuse might be helpful in preventing a relapse.
Monitoring also can provide early evidence of drug use
so that the patient’s treatment plan can be adjusted.
As with other chronic illnesses, relapses to drug use
can occur during or after successful treatment episodes.
Addicted individuals may require prolonged treatment
and multiple episodes of treatment to achieve long-
term abstinence and fully restored functioning. Partic-
ipation in self-help support programs during and fol-
lowing treatment often is helpful in maintaining absti-
nence.

Even occasional use of drugs can inadvertently lead to
addiction. For this reason, most prevention programmes
are primary prevention programmes (in adolescents or
young adults) with the aim to prevent the onset of sub-
stance use, and also to reduce the transition from exper-
imental use (first use) to addiction.

Cross-References

� Acute Intoxication
� Amnesic Syndrome
� Delirium Tremens
� Dependence Syndrome
� Harmful Use
� Psychosis
� Residual and Late-Onset Psychotic Disorder
� Withdrawal State

Cross-References

� Substance Related Disorders
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Substitution Therapy

� Maintenance Therapy

Sudden Infant Death Syndrome (SIDS)

Synonyms

Cot death ; Crib death

Definition

SIDS refers to the unexpected death of a seemingly
healthy infant under the age of one while asleep. The
cause of SIDS is still unknown. Autopsies do not show
any explainable cause of death. Risk factors for SIDS
include prone sleeping position, soft bedding, expo-
sure to secondhand smoke, prematurity, multiple birth
babies, and the wintertime.

Suicide

Synonyms

Intentionally killing oneself

Definition

Suicide has occurred since the beginning of record-
ed history, with attitudes toward it varying from con-
demnation to tolerance, depending on the time and
the culture. Today, suicide is viewed as neither a ran-
dom nor a pointless act in developed countries. Sui-
cide is often associated with unfulfilled needs, feelings
of hopelessness and helplessness, ambivalent conflicts
between survival and unbearable stress, a narrowing
of perceived options, and a need for escape. Risk fac-
tors may include: psychiatric disorder, previous suicide
attempt, coincident drug use and mental disorder, fam-
ily history of suicide, impulsive or aggressive behavior,
loss of significant relationships, loss of job, physical ill-
ness and lack of access to mental health treatment.

Summary Measures of Population Health

Synonyms

Health indexes

Definition

Summary measures of population health are health
indexes derived from other � indicators to represent the
health of a particular population. They are widely used
for comparisons of health status between populations or
of the population at different points in time, identifying
and quantifying overall health inequalities within popu-
lations, identifying priorities for health service delivery,
research and development, and analyzing the benefits
of health interventions. Summary measures should be
comprehensible and practicable to calculate, and should
preferably be linear aggregates of the other measures
of health events. Ideally, they must reflect the changes
of health status of the population, i. e. if the state of
health of a given population worsens then a summary
measure should get worse, or if mortality or morbidi-
ty rates decrease, a summary measure should improve.
The most widely used summary health indexes are: dis-
ability-adjusted life years (DALY), quality-adjusted life
years (QALY), healthy life expectancy (HALE), and
years of potential life lost (YPLL), etc.

Summative Evaluation

Synonyms

Outcome evaluation; Product evaluation; Program eval-
uation

Definition

Product evaluation is carried out after completion of
a measure or intervention. The result of this evalua-
tion is often addressed to external an audience or deci-
sion maker. It summarizes the program’s performance,
validity and outcomes in comparison to alternative pro-
grams by using quantitative methods.
The systematic collection of information about the
activities, characteristics, and outcomes of programs to
make judgments about the program, improve program
effectiveness, and/or inform decisions about future pro-
gram development.

Superior Good

Synonyms

Positive income elasticity
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Definition

Microeconomic household theory distinguishes bet-
ween goods for which demand rises with increasing
income levels (superior goods) and those for which
demand falls as incomes go up (inferior goods). Where-
as staple foods are as a rule inferior goods, medical
goods and services are generally regarded as supe-
rior goods, whose social valuation tends to increase
with time. The effect of an increase in incomes on the
demand for specific goods can be analyzed by means of
the “income elasticity of demand”. In the case of abso-
lutely superior goods, the income elasticity exceeds
zero – that is, the demand for the good increases abso-
lutely. If the income elasticity is greater than 1, the rel-
ative share of household income accounted for by the
good also increases; for this reason the term “relative-
ly superior goods” is also used. The characterization of
health goods as relatively superior is confirmed macroe-
conomically by the phenomenon whereby the propor-
tion of the economy accounted for by health spending
increases with the general level of prosperity of a soci-
ety. A knowledge of specific income elasticities is very
important for estimating the market potential of medi-
cal and dental goods and services.

Supernutrition

� Overnutrition

Supplier-Induced Demand

Synonyms

Supply-side moral hazard

Definition

Supplier-induced demand is the change in demand of
health care services that is associated with the dis-
cretionary power of health care professionals – most
importantly physicians – over their patients. Additional
health care services provided as a consequence of sup-
plier-induced demand are in the self-interest of health
care professionals rather than in the interest of their
patients.

Supply Reduction

Definition

Supply reduction is a strategy to reduce the incidence
of � substance related disorders. It aims to restrict the
availability of substances by prohibition, taxation, store
opening hours or minimum drinking age and strict law
enforcement of all regulations.

Supply-Side Moral Hazard

� Supplier-Induced Demand

Supporting Measures

� Humanitarian Relief Operations

Suppressive Therapy of Malaria

� Malaria Chemoprophylaxis

Supraglottitis

� Epiglottitis

Surface Water

Definition

Surface water are rivers, lakes and ponds which are
mostly used as water sources in cases when there are
no other safe sources of water available.

Surgical Site Infections

Definition

Surgical site infections (SSI) are a major source of
morbidity and mortality for patients undergoing oper-
ative procedures. According to the CDC (� Centers
for Disease Control and Prevention) definitions, these
infections are classified into incisional, organ, and oth-
er organs and spaces manipulated during an operation.
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These definitions should be followed universally for
� surveillance, � prevention, and control of surgical
site infections. The risk of developing an SSI is affect-
ed by the degree of microbial contamination of the
operative site. Infections may be caused by endoge-
nous sources (e. g., bacteria on the patient’s skin) or
exogenous sources (e. g., personnel, the environment,
or materials used for surgery). Most SSIs are caused by
the patient’s own bacterial flora. The pathogens isolated
from infections differ, primarily depending on the type
of surgical procedure.

Surroundings

� Environment

Surveillance

� Public Health Surveillance

Surveillance Methodology

Synonyms

Watching over

Definition

It is a methodology used for monitoring something.
In health it is applied to monitor health related issues.
One way of doing so is to get information from physi-
cians about specific conditions; depending on the pro-
cess put in place, there can be passive, active or � sen-
tinel surveillance.

Surveillance of Transmissible Diseases

� Outbreak Management and Surveillance of
Infectious Diseases

Surveillance of Working Environment

Definition

Surveillance of the working environment is a gener-
ic term which includes the identification and evalua-

tion of environmental factors which may affect work-
ers’ health. It covers assessments of sanitary and occu-
pational hygiene conditions, factors in the organization
of work which may pose risks to the health of work-
ers, collective and personal protective equipment, expo-
sure of workers to hazardous agents and control sys-
tems designed to eliminate and reduce them. From the
standpoint of workers’ health, the surveillance of the
working environment may focus on, but not be limited
to, ergonomics, accident and disease prevention, occu-
pational hygiene in the workplace, work organization,
and psycho-social factors in the workplace.

Surveys (Statistical)

Definition

Surveys are used to collect quantitative information
about items in a population. Surveys of human popula-
tions and institutions are common in political polling,
healthcare, social science, and marketing research.
A survey may focus on opinions or factual infor-
mation, depending on its purpose, and many surveys
involve administering questions to individuals. When
the questions are administered by a researcher, the sur-
vey is called a structured interview or a researcher-
administered survey. When the questions are adminis-
tered by the respondent, the survey is referred to as
a questionnaire or a self-administered survey. The ques-
tions are usually structured and standardized. The struc-
ture is intended to reduce bias and to ensure reliability,
generalizability, and validity.

Survival

� Life Expectancy

Survival Analysis

BILJANA MILIČIČ

School of Dentistry, University of Belgrade,
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Synonyms

Survival analysis; Time-to-event analysis

Definition

Survival analysis is the study of distribution of life
times, i. e. the times from an initiating � event to some
terminal event. Clinical trials commonly record the
length of time from study entry to a disease endpoint
for a treatment and control group. Time to event analy-
sis provides a method of including patients who fail to
complete the trial or do not reach the study end-point
(censored data) by making comparisons between the
numbers of survivors in each group at multiple points
in time.

Basic Characteristics

If the outcome is an “� event” that may happen over
time, then the trial is frequently called a survival tri-
al. Survival analysis must be applied to any clinical tri-
al that is concerned with the prevention of some unto-
ward “event” (or “endpoint”) that may eventually affect
some or all of the patients. If these events may not
occur for some time after starting treatment, it is worth
looking at the times at which the events occur as well
as counting patients. The sort of untoward events that
could be studied in such a clinical trial include myocar-
dial infarctions, leukemia relapses, strokes, metastatic
developments, death from one of a certain set of spec-
ified causes (ignoring deaths from other causes), trans-
plant rejection episodes, and so on. In each of these
studies, it is usually possible to do a more informa-
tive analysis than a simple tabulation of the numbers
of patients on each treatment who suffered the event of
interest. Whether this event is death, local solid tumor
recurrence, or something else, the design principles and
statistical methods are virtually the same: the times at
which each patient who suffers the event of interest
does so are observed and analyzed.
With a survival-type event, an important consideration
is whether one is interested in comparing the times to
an event or only the proportions surviving at a specified
time. If the follow-up is “long enough”, crude survival
can be used if the follow up on every patient treated
meets both of two criteria. First, every patient must have
been treated an adequate number of years before the
analysis. Second, at the time of analysis the patient must

be known to either have suffered the outcome of interest
or must be known to be alive and without the outcome.
What constitutes an adequate number of years varies
according to the disease being studied.
These conditions are rarely met. Commonly, some
patients die of unrelated causes or are lost to follow-
up. If even a single patient has died of unrelated causes
before an adequate number of years have passed since
treatment then it is no longer appropriate to use crude
survival. When absolute survival analysis (number alive
divided by number treated) is no longer possible, esti-
mated survival analysis must be performed.
In this situation, each patient has a different length of
follow-up. It is difficult to assign meaning to the term
“proportion surviving” without specifying a fixed peri-
od of observation common to all patients. One can esti-
mate the probability of surviving when patients have
differential lengths of follow-up using a life table or the
� Kaplan–Meier method.
Every patient is followed until failure occurs or the
patient is � censored. Patients who suffer the outcome
of interest are scored as � failures. Patients who do not
suffer the outcome of interest are scored as censored.
If the patient failed, the length of follow-up is the time
between diagnosis and failure. If the patient is censored,
the length of follow-up is the time between diagnosis
and last follow-up visit.

“Actuarial” Life Table Analysis

� Life table analysis involves stratifying patients by
length of follow-up. Within each time stratum, a prob-
ability of failing is computed as the number at risk at
the beginning of the interval. For each time stratum,
the probability of surviving is one probability minus the
probability of failing. The estimated probability of sur-
viving to a particular time is the product of the proba-
bility of surviving each of the preceding time strata.
It may be noted that the life table estimate of the chance
of surviving any particular number of days from ran-
domization is thus the product of the life table estimate
up to the previous day and the observed survival rate for
the particular day.

The Kaplan–Meier (or Product Limit) Method

The � Kaplan–Meier method is used to recalculate the
percentage of survivors at each death time. The key to
understanding how it is possible to derive estimates of
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survival percentages using incomplete follow-up infor-
mation lies in the very obvious statement that in order
to survive a whole year, the patient has to survive each
of the 365 individual days comprising it. The chance of
surviving one year is therefore

S365 = C1 × C2 × C3 × . . . × C364 × C365

C1 is the chance of surviving the first day,
C2 is the chance of surviving the second day having
already survived day one,
C3 is the chance of surviving the third day having
already survived days one and two,
And so on to . . .
C364 is the chance of surviving day 364 having already
survived days one to 363, and
C365 is the chance of surviving day 365 having already
survived days one to 364.
We do not know the value of any of these individual Cs
but we could estimate any particular one of them, C365,
for example, by calculating what proportion of patients
who are at risk on day 365 actually survived it. This is
termed observed survival. The individual probabilities
(Ps) would be 1, but nevertheless the quantity obtained
by multiplying them together provides the best mathe-
matically possible estimate of S365, the Kaplan–Meier
chance of surviving one year. It should be noted that
if we have already estimated S365, then the estimate of
S366 is just P366 times it. In practice, we do not need
to perform calculations on days on which no deaths
occurred because on those days P = 1 and the estimate
of S will be unchanged. Very often in survival analysis,
we report � median survival time. Median survival time
is the time at which 50% of cases are resolved.

Standard Errors of Survival Percentages The per-
centages in the Kaplan–Meier method are subject to
sampling variation and if the number of patients is
small, this variation can be appreciable. Furthermore,
if a life-table method is used, the sampling varia-
tion becomes progressively larger as the survival per-
centages at later times are based on fewer and fewer
patients. Knowledge of the sampling variation is impor-
tant, since it is a measure of the range of survival per-
centages that are likely to be encountered if the study
could be repeated under identical circumstances with
different groups of patients.
For a survival percentage, St, calculated using the
Kaplan–Meier method, the standard error (SE) is the

square root of the variance, which is found from the
expression:

SE(St) =
√
∑ di

ri(ri − di)
where

di = number of deaths on day i
ri = number at risk on day i.
We have seen that the percentage of survivors is recal-
culated at each death time so that when plotted on
the � Kaplan–Meier survival plot, the curve takes on
a characteristic appearance of horizontal and vertical
lines.

The Logrank Test

This involves counting the number of deaths observed
in each group, O, and comparing it with E, the extent
of exposure to risk of death in that group. The general
definition is that the extent of exposure to risk of death
among a subgroup of patients on a particular day is the
total number of deaths on that day in the whole study
population, multiplied by the proportion of patients at
risk on the particular day that are in the subgroup of
interest. The � logrank test comparing treatment A with
treatment B during a certain period involves:
1. Counting the total number of group A deaths

observed during that period, calling this OA;
2. Counting the total number of group B deaths

observed during that period, calling this OB;
3. Calculating the extents of exposure of the A patients

to risk during each day of the period, adding them all
up to get the total extent of exposure to risk of death
suffered by the A patients during this period, calling
this EA;

4. Deriving similarly the total extent of exposure to risk
of death suffered by the B patients during this period,
calling this EB;

5. Comparing OA with EA and OB with EB, to see if
there are any marked discrepancies.

This method can be instantly generalized for the com-
parison of several groups of patients with each other:
for each group, the extent of exposure to risk of death
on a particular day is still the proportion who are in that
group on that day multiplied by the number of deaths
on that day. The total exposure in one group over an
extended period is the sum of the separate exposures in
that group on the separate days comprising the period.
In any one period, the sum of all the Os will equal the
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sum of all the Es. For example, if we were comparing
four groups, A, B, C, and D, OA +OB +OC +OD should
equal EA + EB + EC + ED at the end of the analysis.
Logrank significance levels or p-values may be estimat-

ed by comparing the sum of (O−E)2

E with an appropri-

ate chi square distribution. We can calculate (O−E)2

E for
each group and add up the results, one term from each

group. The sum of all the (O−E)2

E calculations is termed
χ2. If the symbol k denotes the number of groups being
compared with each other, this has χ2 distribution with
df = k − 1.

Cox Proportional Hazards Regression

The � cox proportional hazards regression model is
used to analyze survival or failure time data. The tech-
nique may also be used when survival is influenced by
a large number of factors, some of which may be cor-
related, and the aim is to identify those features of the
patient or the disease that are of independent prognostic
significance. This model is a regression method for sur-

Survival Analysis, Table 1 Illustration of calculations for logrank test and Kaplan–Meier survival curve in a clinical trial of 16 patients
(Campbell MJ, Machin D (ed) (1999) Medical Statistics: A Commonsense Approach. John Wiley&Sons Ltd, New York)

i Order
survival
time ti

Treatment Total
number
at risk ni

Number of
events at
time ti − di

Probability of
survival in
ti−1, ti

1−di
ni

Cumulative
survival
probability

Number
at risk
in A nAi

Expected
number of
events in A eAi

0 0 - 16 0 1 1 8 0

1 21 A 16 1 0.94 0.94 8 0.5

2 33+ A 15 0 1 0.94 7 0

3 42 B 14 1 0.93 0.87 6 0.43

4 55 A 13 1 0.92 0.8 6 0.46

5 69 A 12 1 0.92 0.74 5 0.42

6 100+ B 11 0 1 0.74 4 0

7 130 A 10 2 0.8 0.59 4 0.8

8 130 A

9 210 B 8 1 0.875 0.52 2 0.25

10 250+ B 7 0 1 0.52 See not 9 in text

11 290+ A 6 0 1 0.52

12 310+ A 5 0 1 0.52

13 365+ B 4 0 1 0.52

14 365+ B

15 365+ B

16 365+ B

+ = alive

vival data and provides an estimate of the hazard ratio
and its confidence interval. The � hazard ratio is an
estimate of the ratio of the hazard rate in the treated
versus the control group or between two different treat-
ed groups. In a clinical trial where disease resolution
is the endpoint, the hazard ratio indicates the relative
likelihood of disease resolution in treated versus con-
trol subjects at any given point in time.
The Cox proportional hazards model is an appealing
analytic method. The hazard ratio, which is derived
from this model, provides a statistical test of treatment
efficacy and an estimate of relative risk of � events
of interest to clinicians. The hazard ratio may be used
for purposes of statistical hypothesis testing and as
one indication of the amount of benefit (an increase in
the odds of healing), but other measures must also be
applied to understand the full importance of the study.

Example
Consider a randomized trial of two treatments A and
B, where the outcome is survival time from treatment.



S

SUSAR 1371

Some patients will be lost to follow-up, or will only
have been observed for short periods of time and so
their observations are censored.

Kaplan–Meier Survival

Order the survival times for both groups combined.
Censored observations usually follow death times of the
same value.
1. The number at risk (ni) is the number of patients

alive immediately before an event at time ti.
2. An event is death. A censored observation has no

associated event.
3. Calculate the probability of survival from ti-1 to ti as

1−di
ni

.
4. Calculate the cumulative survival probability of sur-

viving from 0 up to ti as follows:
(

1 − di

ni

)
×
(

1 − di−1

ni−1

)
× . . . ×

(
1 − d1

n1

)
.

5. Note that a censored observation at time ti reduces
the number at risk by one but does not change the
cumulative survival probability at time ti.

The Logrank Test

6. Under the null hypothesis, the expected number of
events at time ti is

eAi = (dAinAi)

ni
.

7. The expected number of events should not be calcu-
lated beyond the last event (at time 210 days in this
example).

8. The total number of events expected for treatment
A, assuming the null hypothesis of no difference
between treatments, is EA = �eAi.

9. The number expected for treatment B is
EB = �di − EA.

10. Calculate X2 = (OA−EA)2

EA
+ = (OB−EB)2

EB
.

This has χ2 distribution with df = 1. This gives p = 0.1.

Cross-References

� Censored (Patient)
� Cox Proportional Hazards Regression
� Event
� Failure (Patient)
� Hazard Ratio
� Kaplan–Meier Method

� Kaplan–Meier Survival Plot
� Life Table Analysis
� Logrank Test
� Median Survival Time
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Survival Curve

� Kaplan–Meier Survival Plot

SUSAR

Definition

Abbreviation for suspected unexpected serious adverse
reaction, in the US: SADR = suspected adverse drug
reaction. An Adverse reaction is considered as unex-
pected if the nature, seriousness, severity or outcome of
the reaction(s) is not consistent with the reference infor-
mation for the investigational medical product (IMP).
For “non-authorized” drugs or devices the reference
document is the investigators brochure (IB), in all other
cases the summary of product characteristics (SPC).
All suspected adverse reactions that occur within the
concerned trial and are related to an investigational
medicinal product (the tested investigational medici-
nal products and comparators) which occur in the con-
cerned trial, and that are both unexpected and serious
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(“SUSAR”) are subject to expedited reporting to the
competent authorities. If such a reaction is included into
the IB or SPC it becomes part of the body of knowledge
and is thereby no longer unexpected and needs thereby
no longer expedited reporting.

Susceptibility

Definition

Susceptibility is the degree of response or sensitivity
to a given disease like microbial disease or malignan-
cy. It is tested in various ways. One classical example
of a susceptibility testing is the mixing of a minimal
amount of a drug with micro-organisms to see if inhibi-
tion of growth or death of the micro-organisms occurs.
It is tested genetically by making use of biomarkers that
can identify predisposition to risk factors. Susceptibili-
ty markers may be genetic traits, pre-existing diseases,
differences in metabolism, variation in immunoglobulin
levels, etc.
Generally, susceptibility is described in a variety of
fields including:
• � Occupational and Environmental Health
• Pharmacology
• Medical diagnostics and Therapy
• � Radiation biology
• Toxicology and � epidemiology.

Cross-References

� Individual Susceptibility
� Vulnerability Concerns

Suspended Particles

Synonyms

Airborne particles ; Particulate matter (PM); Suspended
particulate matter (SPM)

Definition

Suspended particles are any small bits of solid mate-
rial or liquid that can become airborne. If they are of
sufficiently small diameter to maintain stability in air
or any other gas then they form an aerosol (particu-
late phase of aerosol). Solid particles are either nonvi-
able, such as dust, fumes and smoke, or viable, such

as microorganisms; liquid particles are mist and fog.
Airborne suspended particles can range from less than
0.005 µm (e. g. small molecules) to 100 µm in diame-
ter. Larger and even visible dust particles in the range
up to 1000 µm tend to deposit very quickly. Respirable
particles are those in the range of 0.005–10 µm but only
those in the range of 0.1–10 µm are of larger interest
because inhaled particles less than 0.1 µm can be eas-
ily exhaled. Sampling techniques and suitable devices
that allow separation of airborne particles such as fine
respirable particles less than 2.5 µm (PM2.5) and large
respirable particles less than 10 µm (PM10) have now
been introduced. Fine particles are emitted during var-
ious burning processes (motor vehicles and industry),
while large particles are emitted particularly in mining,
the construction industry, and during fires and wind-
storms. Having a small diameter and larger total surface
relative to weight, fine particles are very harmful; they
can penetrate lungs much deeper and can exist in air for
weeks and even months. Suspended particles are among
the most harmful air pollutants and health consequences
of their inhalation include bronchitis, asthma, chron-
ic obstructive pulmonary disease, and decreased lung
functions. Some particles are even carcinogenic (e. g.
asbestos, tobacco smoke, and silica crystalline, etc.).
Finally, dangerous chemical substances, either gases or
liquids, are often adsorbed on the surface of particles –
e. g. some of polycyclic aromatic hydrocarbons (ben-
zo[a]pyren) or sulfur-dioxide; these increase the harm-
ful effects. Children are the most at risk in the gener-
al population because they inhale air deeper into their
lungs than adults do, they spend more time outside, and
they are more physically active (during activity breath-
ing is deep and frequent).

Suspended Particulate Matter (SPM)

� Suspended Particles

Sustainability
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Synonyms

Sustainable development

Definition

Sustainable development is defined in the WHO Health
Promotion Glossary as follows: as the development that
meets the needs of the present without compromis-
ing the ability of future generations to meet their own
needs.

Basic Characteristics

Sustainable development contains within it two key
concepts: the concept of “needs”, in particular the
essential needs of the world’s poor, to which overrid-
ing priority should be given; and the idea of limitations
imposed by the state of technology and social organi-
zation on the environment’s ability to meet present and
the future needs (Brundtland Commission, 1987). Sus-
tainable development does not focus solely on environ-
mental issues. More broadly, sustainable development
policies encompass three general policy areas: eco-
nomic, environmental and social. It incorporates many
elements, and all sectors, including the health sector,
which must contribute to its achievement.
The term sustainability is derived from the field of
forestry and was first mentioned by � Hans Carl von
Carlowitz in the context of Sustained Yield Forestry.
During the 1980s the idea of sustainability was fun-
damentally embraced by the ecological movement at
a time when environmental pollution had become an
issue of increasing importance. The term was also intro-
duced into political debate by the � Brundtland-Com-
mission in 1987. This commission stated that the term
sustainable development should not be restricted to the
field of forestry, as Carlowitz mentioned, but should
be a matter of general concern for the whole of soci-
ety. The concept of sustainability contains the following
three aspects:
• Ecological sustainability
• Economic sustainability
• Social sustainability.
The concept of ecological sustainability has appeared
frequently in official documents over the last 15 years,
e. g. in the Convention on the Climate and the Kyoto
Protocol. Sustainability opposes the wasting and short
term plundering of resources, and promotes the respect-

ful and responsible treatment of human resources with
consideration given to future developments and gener-
ations.
Occasionally, ecological and economic sustainability
may be at odds. For instance, a further population
growth is counterproductive since it would increase the
usage of resources and be detrimental to ecological sus-
tainability. Whereas, from the economic point of view,
a further population growth is desired in order to coun-
teract the demographic imbalance brought about by an
aging population. Thus the concept of sustainability has
become a discussion theme of enormous importance to
many scientific disciplines.
The term sustainability, over time, has acquired positive
connotations and is frequently used as a synonym for
eco friendly or spoken of in terms of success or innova-
tion.
In the context of health promotion (� health promotion,
actors; � health promotion, fields of action; � health
promotion, models; � evaluation, models) and dis-
ease prevention, the sustaining of health is linked to
the development of a healthy environment and support
for individual health-conscious decisions. The current
health program of WHO, “Health 21,” is supported
by the program of sustainable development set out in
� Agenda 21.
The promotion of healthy lifestyles is closely related
to environmental issues, and environmental issues, as
laid out in Agenda 21, are closely linked to the con-
cept of sustainability. However, a definition of sustain-
ability has not been specified in any health promotion
literature to date (Lawrence 2004). More evaluation is
needed to assess the sustainability of health promotion
projects with regard to their long term effects; health
promotion intervention can be classified as sustainable
if its aims are achieved by the end of a given project and
if the processes developed in the intervention continue
to have lasting effects. At best, each health promotion
project should have sustainable effects, not only effects
during the project’s course.
Therefore, implementation of sustainability in health
promotion interventions depicts also a part of � qual-
ity assurance and evaluation (� evaluation, models)
in projects. Sustainability of projects can be achieved
through their ability to stimulate replication of success-
ful health promotion projects. The use of the media
can enhance the public’s awareness of these projects
and stimulate the social acceptance of health promot-
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ing ideas. This leads to a continuation of the process of
a health promotion intervention.
When planning a health promotion project, various
essential factors, necessary for the implementation and
sustainability of the project, have to be considered. This
kind of sustainability can be assured through imple-
menting the following structure and elements:
• Dissemination of the techniques of health promo-

tion (empowerment, measures of equal opportuni-
ties, organizational development, management of
projects).

• Development of networks, e, g. help desks and con-
sistent patient counseling services (consumer protec-
tion and self help organizations, public health ser-
vice institutions, coordination centers, various asso-
ciations, societies and trusts).

• Services for special � target groups (employees,
families, day release for organizational development
in companies) and establishment of educational sem-
inars using new Medias.

The success of health promotion projects that have the
above structures and elements established can be mea-
sured by comparing them with projects that do not have
such structures and elements.

Cross-References

� Agenda 21
� Brundtland-Commission
� Evaluation, Models
� Carlowitz, Hans Carl von
� Health Promotion Actors
� Health Promotion, Fields of Action
� Health Promotion Models
� Quality Assurance
� Target Group
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Sustainable Development

Synonyms

Environmental substainability

Definition

Development where the present generation fulfils its
need without compromising the ability of future gen-
erations to meet their needs.
Sustainable development is a strategy to meet the needs
of the present world population without causing adverse
effects on health and on the environment, and with-
out depleting or endangering the global resource base,
hence without compromising the ability of future gen-
erations to meet their needs, as was defined at the Rio
Summit. It is a concept proposed in opposition to the
accelerating deterioration of the human environment
and natural resources and the consequences of that
deterioration for economic and social development. It
is meant as a degree of development that meets the
needs of the present without compromising the abili-
ty of future generations to meet their own needs. Four
aspects are considered: environmental sustainability,
economic sustainability, social sustainability and polit-
ical sustainability. Sustainable development represents
both a goal and a process. As a goal, sustainable devel-
opment implies development which equitably meets the
needs of today’s and future generations. As a process, it
means setting policies in such a way that they take into
account not only economic factors but environmental
and social factors as well.
Sustainable development describes the process of mod-
ification of the environment that remains ecologically
in balance, so sufficient resources can be used without
degrading the environment or irreversibility damaging
the ecosystem, which remains intact and can continue
indefinitely.

Cross-References

� Sustainability

Sweat House

� Sweat Lodge

http://en.wikipedia.org/wiki/Economic_development
http://en.wikipedia.org/wiki/Sustainability
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Sweat Lodge

Synonyms

Sweat house

Definition

Any of various permanent or portable structures typi-
cally heated by fire or by pouring water over hot stones
and used by certain Native American peoples to induce
sweating, as for medicinal, spiritual, or social purposes.

Swimmer’s Itch

� Cercarial Dermatitis

Symptomatic Cancer Palliation

� Cancer Palliative Care

Symptomatic Therapy

Synonyms

Treatment of the symptoms of a disease

Cross-References

� Therapy of Infectious Diseases

Symptom Relief in Palliative Medicine

Synonyms

Improvement by symptomatic therapy

Definition

Symptomatic treatment is defined as a medical thera-
py that only affects symptoms. It does not influence the
cause or etiology of a disease. It is usually directed at
reducing signs and symptoms in order to improve the
quality of life of the individual patient. Typical symp-
tomatic treatments are: a) Analgesics, for pain; b) Anti-
inflammatory agents, for arthritis; c) Antitussives, for
cough; d) Antihistamines, for allergy; e) Brain shunts,

to alleviate hydrocephalus; f) Laxatives, for obstipation,
etc. Symptomatic treatment itself may cause adverse
effects, and may not be devoid of iatrogenic con-
sequences such as allergic reactions, gastrointestinal
bleeding, central nervous effects (nausea, dizziness,
headache, etc.).

Synergism

Definition

Synergism is a situation in which the combined effect of
two or more factors is greater than the sum of their soli-
tary effects. It would be assumed that any joint effect
that is more than additive as synergistic.
Antagonism, the opposite of synergism, occurs if there
are persons who will get the disease when exposed to
one of the factors alone, but not when exposed to both.
Under these definitions two factors may act synergisti-
cally in some persons and antagonistically in others.

Syntactic Aspect of Data/Information

Definition

The syntactic aspect refers to the format of the carrier of
information – its language, type of image, or biosignal.
This format or structure is known as the syntax for the
description, storage, or transmission of messages.

Syntactic Errors

Definition

A syntactic error is a type of � data error referring to
the format in which data is stored.

Syphilis

Synonyms

Venereal disease

Definition

Syphilis is a chronic sexually transmitted disease
caused by Treponema pallidum. Primary lesion devel-
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ops on the genitals or anus. Several weeks later gener-
alized infection occurs, with fever and rash. Afterwards
the infection may be dormant for years. Nodules form
in skin and mucous membranes and cause ulcers. Both
cardiovascular and nervous system become affected. If
untreated it may be fatal. It is more common in undevel-
oped countries with poor sanitation and hygienic habits.

Syriacs (Aramaens, Maronites, Assyrians,
Syriacs, Chaldeans), (Southwest Asia)

� Indigenous Health, Asian

Systematic Error

� Bias, Confounding and Interaction

Systematic Literature Review

Definition

A systematic review is a literature review focused on
a single question, and which tries to identify, appraise,
select, and synthesize all high quality research evi-
dence relevant to that question. These reviews help
overcome the problems associated with large numbers
of published research studies and variations in quali-
ty between studies. Unlike the traditional approach to
reviewing literature, they utilize the same principles and
rigor that is expected of primary research. As the name
suggests, they are systematic in their approach and use
methods that are pre-planned and documented in a sys-
tematic review protocol.

Systematic Reviews

BILJANA MILIČIČ

School of Dentistry, University of Belgrade,
Belgrade, Serbia

Synonyms

Research review; Integrative research review; Research
synthesis

Definition

Systematic reviews locate, appraise, and synthesize evi-
dence from scientific studies in order to provide infor-
mative, empirical answers to scientific research ques-
tions.

Basic Characteristics

The Problem Formulation Stage

All empirical work must begin with careful consider-
ation of the research problem. Systematic reviews are
a scientific tool that can be used to summarize, appraise,
and communicate the results and implications of other-
wise unmanageable quantities of research. The choice
of topics in research synthesis is influenced by the inter-
est of researchers and social conditions that surround
them. The research synthesist should undertake litera-
ture searches with the broadest possible conceptual def-
inition in mind. They should begin with a few central
operations but remain open to the possibility that other
relevant operations will be discovered in the literature.
More often than not, the cumulative results of studies
are much more complex than the results of any sin-
gle study. The synthesist’s capacity for uncovering vari-
ables that explain why results differ in different studies
and ability to generate notions that explain these higher-
order relations are the most creative and challenging
aspects of the research synthesis process. Both primary
researchers and research synthesists must choose a con-
ceptual definition and degree of breadth for their prob-
lem variables. Both must decide how likely it is that
an event represents an instance of the variable of the
interest. To complement conceptual broadness, synthe-
sists should be thorough in their attention to the distinc-
tions in study characteristics. Any suggestion that a dif-
ference in study results is associated with a distinction
in study characteristics should receive some testing by
synthesist, if only in preliminary analysis.
The next step is to construct a � coding sheet. The cod-
ing sheet is used to collect information from the prima-
ry research. Information that should be included on the
coding sheet is:
1. Report identification: This includes the authors of

the report, the source of the report, when the report
was published, and what information channel led to
the report’s discovery.

2. Setting of study: The place where the study was
conducted. It should be noted whether the setting
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and participants of the primary studies would reduce
generalizability.

3. Subjects: Characteristics of the participants included
in the primary research. Any restrictions placed by
the primary researchers on who could participate in
the study should be identified.

4. Methodology : In this part, the synthesist retrieves
information concerning study design used in the pri-
mary research.

5. Treatment characteristics: The synthesist will need
to describe carefully the details of how the inde-
pendent variables were manipulated or measured.
Equally important are characteristics of how con-
trol or comparison groups were treated. Differences
in any of these variables among studies would be
prime candidates for being the causes of differences
in study outcomes.

6. Statistical outcomes or effect sizes: The synthesist
retrieves the relevant outcomes, which should be
measured to determine � effectiveness. This may
include factors such as characteristics of the patients
and settings, choice of measurement of outcomes, or
difference in the nature or delivery of interventions,
all of which influence the estimates of effectiveness
of the intervention under investigation. It is impor-
tant that these � “effect modifiers” are identified as
they may explain apparent differences in the findings
of the primary studies. Another series of possible
“effect modifiers” relate to study design. The exis-
tence of differences between studies in these factors
will have implications in the analysis of the results.
If quantitative synthesis or meta-analysis of results
is envisioned, the synthesist will also need to record
more precise information on the statistical outcomes
of studies.

7. Coding process: The coding sheet will be standard-
ized to accommodate information about the main
comparisons of interest. A general coding sheet will
never capture the unique aspects of all studies; per-
fection is never achieved. The synthesist can view
these occurrences as failures or as targets of oppor-
tunity, highlighting the diversity of research in their
topics.

The Literature Search Stage

Literature search is a vital component of any systemat-
ic review. The aim of the search is to provide as com-

prehensive a list as possible of primary studies, both
published and unpublished, which may fit the inclu-
sion criteria and hence be suitable for inclusion in the
review. As the precision of the estimate of � effective-
ness depends on the volume of information obtained, it
is important that the search for primary studies is exten-
sive. We can group search channels under the following
headings:

� Informal Channels These channels of communica-
tion are distinguished by a lack of explicit rules govern-
ing the contact between the primary researcher and the
literature searcher, without restrictions on the kinds of
information that can be exchanged. The five principal
forms of informal communications are personal con-
tacts, solicitation letters, traditional invisible colleges,
electronic invisible colleges, and the World Wide Web.

� Formal Channels These channels of communica-
tion have explicit rules that primary researchers must
follow to enter information into channels. The major
formal channels are:
1. Professional conference paper presentations. The

selection criteria for meeting presentations is usu-
ally not as strict as that required for journal publi-
cation. An advantage of papers given at meetings is
that they are more likely to be current than journal
articles because the researcher may present a paper
before a publishable manuscript has been written.

2. Personal journal libraries. Journals published in
paper form are the traditional link between the pri-
mary researcher and the research synthesist. There
would be some serious � bias in a search based
on personal libraries as the only or major source of
research. Given that personal libraries are likely to
include journals in the same network, it would not be
surprising to find some bias associated with network
membership. The appeal of using a personal journal
library as a source of information lies in its acces-
sibility. The existence of � bias against non-signif-
icant results and confirmatory bias mean that peer-
reviewed journal articles should not be used as the
sole source of information for a research synthesist,
unless the synthesist can convincingly argue that
these biases do not exist in the specific topic area.

3. Electronic journals (e-journals). Two characteris-
tics of e-journals are a source of bias. First, many
electronic journals do not use peer-review proce-
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dures. The synthesist must therefore assess both the
methodological rigor of studies in the e-journal and
the likelihood of publication bias. Second, e-journals
have much shorter publication lags.

4. Research report reference lists. This route involves
synthesists examining the research reports they have
already acquired to see if they contain references to
studies still unknown. It should not be used as a sole
means of finding studies but they are generally a pro-
ductive source of relevant research.

� Secondary Channels Secondary channels provide
information about primary research documents and
some even contain the documents. The major secondary
channels are bibliographies, research registers, and ref-
erence databases, including citation indexes.
Recall of a database search depends on the search strat-
egy that was used. Searches with high recall may have
low precision, but the same conclusion may be reached
with sources of information that are not identical. Syn-
thesists should be explicit about how studies were gath-
ered, including information on the reference database
searched, for what years, and with what search terms.
The synthesist should also present indices of potential
retrieval bias if they are available. They should sum-
marize the same characteristics of individuals used in
separate studies.

The Data Evaluation Stage

Data evaluation requires the investigator to establish
criteria for judging the adequacy of the procedures used
to gather the data. The researcher must examine all the
potential errors or irrelevancies that might have influ-
enced each data point and then determine whether these
influences are substantial and whether the data should
be dropped from the inquiry.

Approaches to Categorizing Research Methods
The synthesist must decide what methodological char-
acteristics of studies need to be coded. This decision
will depend on the nature of the question under scruti-
ny and the types of associated research. In the past,
research synthesists have employed two approaches to
coding to help them capture differences between good
and bad studies.
1. The threats-to-validity approach requires the syn-

thesist to make judgments about threats to validity

(� validity, study) that exist in the study. There are
two broad classes of validity threats in this approach;
threats to internal validity related to the direct corre-
spondence between the experimental treatment and
the experimental effects and threats to external valid-
ity related to the generalizability of research results.
Later, the notions of construct validity and statistical
conclusion validity were added to this approach.

2. The methods-description approach to study evalua-
tion requires the synthesist to code exhaustively the
objective characteristics of each study’s methods as
they are described in the primary research.

3. The mixed-criteria approach is the optimal strategy
for categorizing studies and appears to be a mix of
two a posteriori approaches. It does not remove all
problems from study evaluation, it is another step
toward explicit, objective decision making in an area
previously rife with subjective and arbitrary judg-
ments.

Problems in Data Retrieval There are three prob-
lems:
1. Problems in library retrieval involve the inability of

libraries to ensure that all documents of potential rel-
evance are available to the synthesist.

2. Incomplete and erroneous research reports involve
the incomplete or careless reporting of data by pri-
mary researchers. Reports can be missing informa-
tion on statistical outcomes, preventing the meta-
analyst from estimating the magnitude of the differ-
ence between two groups, the relationship between
two groups, or the relationship between two vari-
ables. Primary research can be missing information
on study characteristics, preventing the meta-analyst
from determining if study outcomes were related to
how the study was conducted.

3. Unreliability in coding study results involves the
less-than-perfect information processing skills of the
people who retrieve information from studies.

Identifying Independent Comparisons Important
decisions must be made during the data evaluation stage
involving how to identify independent comparisons or
estimates of relationship strength. A single study may
contain multiple tests of the same comparison or rela-
tion because more than one measure of the same con-
struct might be employed and each measure analyzed
separately or because different samples of people might
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be used in the same study and their data analyzed sep-
arately. Several alternatives can be suggested regarding
the proper � unit of analysis in research syntheses: lab-
oratories, studies, samples, comparisons, shifting unit
of analysis, and statistical adjustment.

The Data Analysis Stage

In this stage, the researcher orders, categorizes, and
summarizes data. These aims can be achieved through
a narrative overview, sometimes complemented by the
use of formal statistics techniques.

Qualitative Overview A broad � qualitative over-
view is necessary to assess the overall evidence and
the influence of various factors on the likely � effec-
tiveness. Key elements of the qualitative approach for
assessing effectiveness include consideration of the fol-
lowing characteristics: people who were part of the
study, intervention delivered, setting where the technol-
ogy was applied, and other modifying factors such as
personal skills, environmental factors that may influ-
ence compliance, and nature of the outcome measures
used, their relative importance and robustness, and their
comparability. The total number of research reports,
studies, and independent samples that contributed to the
tests of comparison or relationships (descriptive statis-
tics) should be detailed. Effect size estimates should be
calculated if these studies contained the necessary data
but the effect sizes should not be combined statistical-
ly. The synthesist should give the total number of effect
sizes that were positive and statistically significant, pos-
itive but non-significant, negative and significant, and
negative but non-significant.
A narrative synthesis is unlikely to report an estimate
of the average effect of the treatment but, in some cir-
cumstances, it may be able to conclude quite reliably
whether or not the treatment appears to be beneficial or
harmful and indicate the possible range of effect size.
Very often synthesists have faced problems when con-
sidering the variation between the results of different
studies. Synthesists may find distributions of results for
studies sharing particular procedural characteristics but
varying on many other characteristics. Due to this, syn-
thesists have to use quantitative synthesizing techniques
in many circumstances.

The Interpretation and Presentation Stage

Systematic research reports are divided into four basic

sections: introduction, methods, results, and discussion;
this division highlights the types of information that
need to be presented in order for readers to evaluate
adequately the validity and utility of the synthesis.
The introduction section must contextualize the prob-
lem under consideration. It should include a general de-
scription of any prior synthesis, the controversies these
syntheses have created or left unresolved, and which of
these will be the focus of the new synthesis effort.
The Methods section involves details of the literature
search, such as criteria for including studies, methods
used in primary research, determination of independent
findings, details of study coding, statistical procedures,
and conventions.
The results section involves results or a qualitative
overview including � descriptive statistics, vote counts,
and combined significance levels. Overall effect size
should be included and should begin with a description
of the range, average, and median effect size and a 95%
confidence interval around the estimate of central ten-
dency. The results of the overall test for homogeneity of
the entire set of related effects should also be present-
ed here. Analyses of influences on effect size should
describe the results of analyses meant to uncover study
characteristics that moderated the size of the effect.
The synthesist should devote a subsection to interaction
effects found in single studies.
The discussion section should contain at least five com-
ponents. First, the synthesist should present a summa-
ry of the major results of the synthesis. Second, they
should describe the magnitude of the important effect
sizes found in the synthesis and interpret their sub-
stantive meaning. Third, the synthesist should examine
the results in relation to the predictions and other prior
assertions made about relationships. Fourth, an assess-
ment of the generality of any findings should be includ-
ed, especially with regard to limiting conditions. Fifth,
new questions raised by the outcomes of the synthesis
and old questions left unresolved because of ambigu-
ous synthesis results or a lack of prior primary research
should be discussed.

Example In our research synthesis (assembly of pri-
mary studies and synthesis of information from them
for a doctoral dissertation), we want to evaluate the effi-
cacy of selective decontamination of the digestive tract
(SDD) as a prophylactic method against nosocomial
infections. SDD has become both the most criticized
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and, paradoxically, the best-evaluated intervention in
intensive care medicine. Controversies center upon four
issues: the effect of SDD on infection morbidity; the
impact on mortality; the emergence of resistant bacte-
ria; and cost-effectiveness. We searched the MEDLINE
database for the years 1992 to 2005 using the follow-
ing key words: selective decontamination of the diges-
tive tract and intensive care units. We also reviewed
the reference lists of all available review articles and
primary studies to identify references in the computer-
ized searches. We used the following criteria to select
studies for inclusion: population included adults in an
ICU; intervention (SDD) defined as use of oropharyn-
geal and/or nasogastric nonabsorbable antibiotics, with
or without systematic antibiotics; outcomes-mortality;
nosocomial infections; length of mechanical ventilation
and ICU stay; resistance; and costs. The methodologi-
cal quality of the primary studies was evaluated using
a scoring system as a product mix criteria approach.
A total of 5964 patients was included in the 25 random-
ized trials. Descriptive statistics and combined signifi-
cance levels were used to determine the effect of treat-
ment on mortality or the appearance or disappearance
of disease, as well as overall relative risk.
We found that SDD reduces the total number of nosoco-
mial infections, pneumonia rates, bacteremia, tracheo-
bronchitis, urinary infection, and intrabdominal infec-
tion. Mortality was significantly reduced with the use
of SDD. The length of mechanical ventilation and ICU
stay were not different in the group of patients treated
with SDD versus the group of patients not treated with
SDD. There was no difference in emergence of resis-
tance between the two groups. In our meta-analysis, no
difference in cost between the SDD-treated and control
groups was identified. These data suggest that the use
of SDD should be limited to those populations in whom
infection contributes notably to adverse outcome. Addi-
tional studies are required to further define appropriate
indications and limitations of this preventive strategy.

Cross-References

� Bias
� Coding Sheet
� Effectiveness
� Effect Modifiers
� Formal Channels
� Informal Channels
� Qualitative Overview

� Secondary Channels
� Unit of Analysis
� Validity Study
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Systemic Bilharziasis

� Katayama Fever

Systemic Health Effects

Definition

A systemic effect occurs at a location different from
the point of exposure. Blood circulation and the diges-
tive system are the principal routes by which hazardous
agents travel from the point of exposure to other loca-
tions in the body.

Systemic Inflammatory Reaction

� Bloodpoisoning

Systemic Inflammatory Response
Syndrome (SIRS)

� Bloodpoisoning

Systemic Schistomoniasis

� Katayama Fever

http://www.zork.ac.uk/inst/crd/report4.htm
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Tabes mesenterica

� Tuberculosis

Taeniasis

� Intestinal Tapeworms

Taiwanese Aborigines
(the Island of Taiwan), (East Asia)

� Indigenous Health, Asian

Target Group
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Definition

In the field of health promotion and disease prevention,
a target group is a group of individuals with identical
characteristics who are the objective of a health promo-
tion or diseases prevention intervention.

Basic Characteristics

The term target group is borrowed from communication
science and advertising and describes a group of indi-
viduals who are the objective of advertising and mar-
keting measures. In addition, a target group shares des-

ignated characteristics or properties. Target groups are
important elements of all � health education and infor-
mation measures in health promotion and disease pre-
vention. A clear and well thought-out definition of the
group which is the objective of an intervention is an
important condition for formulating realistic objectives
for reaching these objectives as well as for reaching
the group itself. Strategies and measures have to cor-
respond to the � lifestyles of target groups if lasting
individual or structural changes are to be achieved. If
interventions are planned for a particular setting it is
best to consult the stakeholders in that � setting (Health
Promotion Switzerland).
Target group orientated work is regarded as standard in
health promotion activities and ensures � sustainabili-
ty of an intervention for changing � health risk asso-
ciated lifestyles and � health determinants. A lack of
target orientation is associated with an undifferentiated
and inefficient appeal to all and sundry.
In order to evaluate the attainability of target groups,
projects have to be structured to fit the characteristics
of the participants, recipients and their social culture.
The following criteria may be acquired:
• Social demographic determinants: income, educa-

tion, marital status, residence, native language, etc.
• Characteristic lifestyle and habits.
• Number of people in the target group.
• Social attributes (social situation, lifestyle).
• Values and attitudes.
• Compliance (willingness to cooperate adherence

into the brackets) and
• � Motivation
• Definition and selection rules for delimiting target

groups (FCHE 1999).
The following are examples of typical target groups:
• Health education campaign about the risks and haz-

ards of smoking (target group: smokers).
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Target Group, Table 1 Summary of certain characteristics of target
groups

Characteristic
of the target group

Examples

Sex male, female

Age children, adolescents, pensioner

Marital status single, married, widowed

Lifestyle degree of health conscious

Educational background secondary modern school, primary
school, A-level, master degree

Vocational training employee, worker

Residence rural vs. urban region

Health risks alcohol consumption, non physical
activity habits, smoking

• Health education campaign about sexually transmit-
ted diseases (target group: adolescents with health
risk related sexual behavior).

• Health promotion and disease prevention interven-
tions in migrant population (target group: migrants).

The number of different characteristics possible show
that a detailed definition should consider more than one
social demographic determinant. A detailed description
of the target group helps to make concrete the objectives
of the health promotion activity and reduce the number
of people who need to be targeted by the intervention.
In planning a health promotion intervention, whether
aimed at specific individuals or the general population,
it is necessary that the defined target group has the cor-
rect balance of complexity and commonality. For this
reason, it is helpful that representatives of the target
group are involved in the planning phase as their inter-
ests, needs and wishes can be taken into consideration
and inserted into the structure of the intervention; ques-
tionnaires and other research methods can be utilized
to this end. In order to increase the efficiency of an
intervention, widespread involvement is of considerable
importance in reaching a definition of an appropriate
target group.
The efficacy and efficiency of an intervention in the
field of health promotion and disease prevention in
a given population depends on the comprehensive and
exact definition of the chosen representative target
group. It is, therefore, important to avoid using only one
� risk factor as a defining factor of a target group since
this will only reflect an incomplete picture of the target

population and defeat the purpose of a general approach
to health education (Lehmann, Sabo 2003).
� Evaluation and � quality assurance of health promo-
tion and disease prevention interventions will always
look at the way target groups have been determined.
The definition of target groups is one of the most impor-
tant factors in health promotion that determine whether
the planned measures will or will not reach the intended
target population (Ovretveit 1998).

Cross-References

� Health Determinants
� Health Education
� Health Risk
� Lifestyle
� Motivation
� Quality Assurance
� Risk Factor
� Sustainability
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Target Population

Definition

Target population is the collection of individuals, items,
measurements, etc., about which inferences are desired.
The term is sometimes used to indicate the population
from which a sample is drawn and sometimes to denote
any “reference” population about which inferences are
required.
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Tariff Autonomy

Synonyms

Collective bargaining autonomy

Definition

Tariff autonomy denotes the right and freedom of
employers and employees to build unions for safeguard-
ing their respective interests, collective bargaining of
wages and collective agreements (tariff agreements)
and to create a body of autonomous collective bargain-
ing law.

Taxonomy of Data/Variables

� Level of Measurement

TB

� Tuberculosis and Other Mycobacterioses

Tbc

� Morbus Koch (Koch’s Disease)

TBE Immune Globulin

� TBE (Tick-borne Encephalitis)-
Vaccination, Passive

TBE Immune Prophylaxis

� TBE (Tick-borne Encephalitis)-Vaccination, Passive

TBE Immunization, Active

Synonyms

TBE immunization, active; CEE vaccination, active;
CEE immunization, active

Cross-References

� Immunization, Active

TBE (Tick-borne
Encephalitis)-Vaccination, Passive

Synonyms

Application of TBE immune globulin; TBE immune
prophylaxis

Definition

The administration of TBE-immune globulin as pre-
exposure prophylaxis can be carried out directly before
traveling into an endemic area. The protective effects
start immediately and last for four weeks. As a post
exposure prophylaxis passive TBE-vaccination is sel-
dom performed.

Technological Risk

� Hazards, Technological

Technology Assessment

Definition

Health care technology assessment is a multidisci-
plinary field of � policy analysis. It studies the medical,
social, ethical, and economic implications of the devel-
opment, diffusion, and use of technologies. In general,
technology assessment is based on the conviction that
new developments within, and discoveries by, the sci-
entific community are relevant for the world at large
rather than just for the scientific experts themselves, and
that technological progress can never be free of ethical
implications.

Telecare

Definition

Telecare describes health care at a distance. Telecare is
a branch of � telemedicine where the patient is located
in the community (for example, their own home).
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Telecommunication

Definition

Telecommunication is the process of exchange of infor-
mation between users (human or automated) using elec-
tronic media.

Telecommunication Systems

� Telemedicine

Teleconsultation

Synonyms

Teleconsulting

Definition

Teleconsultation literally means consultation at a dis-
tance. It refers to clinical consultations carried out using
a telemedical service.

Teleconsulting

� Teleconsultation

Telehealth

Definition

Telehealth is the process of integration of � tele-
communication systems into the practice of protecting
and promoting health. The meaning and use of tele-
health is more complex than � telemedicine. Unlike
telemedicine, where telecommunications are used for
clinical purposes only, telehealth applies telecommuni-
cation technologies and electronic information to sup-
port long-distance clinical health care, patient and pro-
fessional health-related education, or public health and
health administration.

Telematics Platform

Definition

The term ‘telematics platform’ describes the partic-
ipation of all stakeholders and users in health care:
patients, health professionals, providers of health ser-
vices (primary health care centers, hospitals, pharma-
cies, laboratories, and emergency units), professional
organizations (nurses or physicians unions, etc), insur-
ance companies, social services, the ministry of health,
and the media. The role of this platform is to provide
communication and support between all health users in
order to ensure quality of health data.

Telemedicine

Synonyms

Telepreventive medicine; Telecommunication systems

Definition

Telemedicine describes the use of telecommunications
technology, such as audio and video, for different kinds
of health care services. It includes medical consul-
tation, diagnosis, therapeutic services and treatment
when the provider and patient are separated by dis-
tance. Telemedicine is also used to deliver medical
information for education purposes, follow-up services
and remote monitoring of patients. The advantages of
telemedicine are improved provision of health care ser-
vices, especially in isolated locations, and easier access
for people with � chronic diseases needing � continuity
of care.
Telemedicine literally means delivery of medicine at
a distance. It refers to the delivery of health care
services between geographically separated individu-
als, using � telecommunication systems e. g. wire,
radio, optical, or electromagnetic channels, transmit-
ting voice, data and video. Telemedicine can be simul-
taneous (for example, telephone or videoconference),
or store and forward (for example, an email with an
attached image). Telemedicine facilitates medical diag-
nosis, patient care, and distance learning. Some medi-
cal disciplines have already implemented telecommuni-
cation methods into delivery of their services: telepre-
ventive medicine, teleepidemioliogy, teledermatology,
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teleoncology, telepathology, telepsychiatry, teleradiol-
ogy, telecardiosurgery, and teleophthalmology, etc.

Telepreventive Medicine

� Telemedicine

Telescopic Crown, Double Crown

Definition

An (secondary) artificial crown constructed to fit over
a (primary) coping. The secondary coping is often inte-
grated into a (partial) removable dental prosthesis in
order to retain it.

Teleservices

Definition

The term teleservices refers to health services that
are provided by the use of � health telematics and
� telemedicine. These services include clinical obser-
vation of chronic patients in their homes – � telecare
or telemonitoring. Other services provided at a distance
are � teletherapy, � teleconsultation, and telerescue,
etc.

Teletherapy

Definition

Teletherapy is a branch of � telemedicine that pro-
vides therapeutic services for patients in a home setting.
Examples are language teachers for speech training of
patients after strokes, and home trainers for cardiology
patients.

Temperature Curve in Malaria

� Fever Attacks in Malaria

Teratoma

Definition

A teratoma is a benign tumour consisting of cells from
the three embryonic germ layers. The malignant vari-
ant is the teratocarcinoma. If ESC are implanted into an
organ without in vitro pre-commitment, there is a risk
of teratoma or teratocarcinoma formation. In adults, ter-
atomas arise spontaneously, and preferentially in the
testis or ovaries. Morphologically, teratomas consist of
cystic structures with predominance of epidermal cells.

Terminal Care

� Palliative Care

Terminal Disease Stadium

� End Stage Disease

Terrorism

Definition

The vicious attacks carried out by politically motivat-
ed terrorists groups to strike fear and cause distraction
amongst the people with the sole intention of bringing
about a political change.

Tertiary Care

Definition

Tertiary care comprises medical services provided in
specialized hospitals or medical centers equipped with
specific diagnostic or therapeutic facilities usually not
available in general local hospitals. This includes, for
example, centers for organ transplants, specialist can-
cer treatment, trauma, burn treatment, etc. Patients are
referred from primary or � secondary care settings to
the tertiary care facilities for special investigation or
treatment.



1386 Tertiary Dental Care

Tertiary Dental Care

Definition

Tertiary dental care services are provided by specialist
hospitals, universities or regional centers equipped with
diagnostic and treatment facilities which are not gen-
erally available in local hospitals. Here often dentists
work together in a cross-disciplinary way with other
medical specialist groups in multi-professional teams.
Tertiary dental care includes trauma centers, burn treat-
ment centers, oro-maxillo-facial surgery, organ trans-
plants, radiation oncology, etc.

Tertiary Guidelines

Definition

A guideline is a statement or other indication of policy
or procedure by which to determine a course of action.
In medicine, tertiary healthcare is specialized consulta-
tive care, usually on referral from primary or secondary
medical care personnel. It is provided by specialists
working in a centre (i. e. a hospital) that has person-
nel and facilities for special investigation and treatment.
Consequently, tertiary guidelines are guidelines for the
healthcare professionals employed in tertiary care.

Test of Homogeneity, Chi-Square

Definition

A test of homogeneity compares the proportions of
responses from two or more populations with regards
to a dichotomous variable (e. g., male/female, yes/no)
or variable with more than two outcome categories. The
chi-square test of homogeneity is the nonparametric test
used in a situation where the dependent variable is cat-
egorical. Data can be presented using a � contingency
table in which populations and categories of the vari-
able are the row and column labels. The null hypothesis
states that all populations are homogeneous regarding
the proportions of categories of categorical variable. If
the null hypothesis is rejected, it is concluded that the
above proportions are different in the observed pop-
ulations. The chi-square test of homogeneity statistic
is computed in exactly the same manner as chi-square

� test of independence statistic. The difference between
these two tests consists of stating the null hypothesis,
the underlying logic, and the sampling procedures.

Test of Independence, Chi-Square

Definition

A test of independence evaluates the existence of asso-
ciation between two categorical variables (e. g., gender
and smoking status). Data for these two variables are
observed for each � unit of analysis. Data can be pre-
sented using a � contingency table in which the two
categorical variables are the row and column labels.
The null hypothesis states that the variables are inde-
pendent (uncorrelated, unrelated); if the null hypoth-
esis is rejected, it is concluded that there is an asso-
ciation between the variables (dependent or correlated
variables). The chi-square test of independence statistic
is computed in exactly the same manner as chi-square
� test of homogeneity statistic.
Several measures of association can be calculated for
data in contingency tables, such as phi coefficient, con-
tingency coefficient, and Cramer’s V (see essay Analy-
sis of frequencies). These measures are interpreted like
the � Pearson’s correlation coefficient.

Test Statistic

Definition

The end result (final value) of conducting a statistical
test. A test statistic is evaluated in reference to a sam-
pling distribution, which is a theoretical probability dis-
tribution of all the possible values the test statistic can
assume if an infinite number of studies were to be con-
ducted employing a sample size equal to that used in
the study being evaluated. The probabilities in a sam-
pling distribution are based on the assumption that each
of the samples is randomly drawn from the population
it represents.

Tetanus

Synonyms

Infection with Clostridium tetani
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Cross-References

� Acute Life-Threatening Infections

Tetanus Immune Globulin

Synonyms

Tetanus immunization, passive; Tetanus vaccination,
passive; Tetanus immune prophylaxis

Cross-References

� Tetanus Vaccination, Passive

Tetanus Immune Prophylaxis

� Application of Tetanus Immune Globulin
� Tetanus-Vaccination, Passive

Tetanus Immunization, Passive

� Application of Tetanus Immune Globulin

Tetanus Vaccination

Synonyms

Tetanus immunization

Definition

Tetanus vaccination, which was introduced in 1927, can
be administered from three months of age. For active
inoculation leading to basic immunization, 2 � vaccines
(or 3 in the case of concomitant pertussis vaccination)
with inactivated toxins are necessary at intervals of at
least four weeks, plus a further vaccination after 4–
12 months. In general, the first booster is given at the
age of 5–6 years. Further boosters should follow over
the whole lifetime at intervals of 10 years. The vaccine
can be administered alone (monovalent) or in combina-
tion with other vaccines, especially diphtheria toxoid.
Tetanus vaccination leads to 99% disease protection.
Vaccinations are also possible during pregnancy. Pas-
sive tetanus vaccination with tetanus immunoglobulins

is implemented immediately following injury if medi-
cal history is not available or if immunization has either
not taken place or is incomplete. In such cases, simulta-
neous immunization is implemented, meaning passive
immunization together with active vaccination.

Tetanus Vaccination, Active

Synonyms

Tetanus immunization, active

Cross-References

� Immunization, Active

Tetanus-Vaccination, Passive

Synonyms

Application of tetanus immune globulin; Tetanus im-
mune prophylaxis

Definition

In most cases, tetanus immune globulin is given simul-
taneously with active vaccination in acute injuries when
the status of immunization is not known or when
there is no completed basic immunization. For tetanus
immune prophylaxis human tetanus immune globulin
(HTIG) is used.

Cross-References

� Application of Tetanus Immune Globulin

Theological Ethics

Definition

The Bible provided the source for the development of
traditional church values and for theological discourse,
with its Christian ethos on matters such as custom,
habit, and practice.



1388 Theology

Theology

Definition

Someone who practices the teaching of God’s life and
way, particularly regarding the religious methods that
often reflect the Christian way of life.

Theory of Health Behaviors

� Planned Behavior Theory

Therapeutic Cloning

Definition

In reproductive medicine, cloning refers to transferring
the nucleus of an adult somatic cell to an unfertilized,
non-nucleated oocyte. Under this condition, formerly
silenced genes of the terminally differentiated somat-
ic cell-DNA are re-activated. When the oocyte becomes
diploid, it starts to proliferate thereby producing a clone
of genetically identical cells. This artificial blastocyst is
able to develop and give rise to an embryo. If implant-
ed into an uterus, the embryo can develop into a ful-
ly differentiated organism. The first cloned mammal
was the Scottish sheep Dolly, which did not grow old.
Since DNA-containing mitochondria of the oocyte are
not replaced by the donor’s mitochondria, the result-
ing clone is genetically not completely identical to the
donor.

Therapeutic Measures
for Infectious Diseases

� Therapy of Infectious Diseases

Therapeutics Against Worm Infections

� Anthelminthic Therapy

Therapeutics for Infectious Diseases

� Therapy of Infectious Diseases

Therapy of Hansen Disease

� Treatment of Leprosy

Therapy of Infections
with Mycobacterium leprae

� Treatment of Leprosy

Therapy of Infectious Diseases

MONIKA KORN

Klinik für Kinder- und Jugendmedizin,
Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Treatment of infectious diseases; Therapeutics for in-
fectious diseases; Therapeutic measures for infectious
diseases

Definition

The therapy of infectious diseases summarizes all mea-
sures, which are carried out to help the individual to
overcome the disease. On the one hand, drugs can be
given which eliminate or at least moderate the effects
of the disease, on the other hand, general measures can
be taken to support the healing process or prevent com-
plications.

Basic Characteristics

Approaches of Therapy/Kinds of Therapy

The treatment of diseases can be differentiated into
symptomatic and causal types of therapy. A symp-
tomatic therapy is not directed against the cause of
a disease but aims at its effects on the organism.
A causal therapy combats the disease-causing agent
itself. Which kind of treatment is used depends on
several factors. To begin with, the strength of therapy
should be correlated to the severity of the disease. The
circumstances of the medical care system have to be
considered – including the personnel situation and the
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availability of therapeutics. The latter might be the lim-
iting factors, particularly in the developing countries.

Symptomatic Therapy

The symptoms of pathogenic infection can vary;
� fever, interference with the � body fluid balance or
even the failure of organic functions. In the following
these different factors are described in more detailed.
Some infectious diseases are accompanied by � itch-
ing, which can be moderated by antihistamines.

Fever

Very often, infectious diseases are accompanied by
fever. A physical reduction of fever can be achieved
by cooling. On the one hand, bathing in slightly warm
water can cool the whole body; on the other hand,
cooling can be applied locally. Compresses around the
legs, a well-known household remedy, are only useful
in warm extremities as temperature drop over the skin
can only take place when the skin’s blood vessels are
widened. It is much more effective to cool more cen-
tral parts of the body, like the chest, the area of the
kidneys or the inguinal region. As the body propor-
tions of a child are different from those of an adult,
cooling of the head can be an effective measure par-
ticularly in young children. An elevated body temper-
ature can be reduced by different drugs called anal-
gesics-antipyretics (or � non-steroidal anti-inflammato-
ry drugs (NSAIDs)). As the name already makes clear,
these drugs are not only used to reduce fever but are
also effective against pain; they are widely used for this
purpose.

Electrolyte and Fluid Balance of the Organism

Loss of body fluid is another symptom of an infectious
disease. Particularly, in gastrointestinal infections with
diarrhea and vomiting extreme deficits of body fluids
may result. Often, the problem is not only the loss of
fluid volume but also an imbalance of � serum elec-
trolytes, especially sodium and potassium. If an individ-
ual is not able to ingest enough food and the resorption
by the bowel wall is insufficient, malnutrition results.
Starving leads to reserves being used up and – due
to acidic metabolic products – systemic acidosis. In
a mild or moderate case of diarrhea the administration
of an oral � rehydration solution (ORS) may be suf-

ficient to stabilize the metabolic situation. When the
loss of fluids is progressive parenteral fluid replacement
becomes necessary. If acidosis is severe, compensation
with sodium bicarbonate (NHCO3) may be needed.

Intensive-Care Therapy of Infectious Diseases

When an infectious disease takes a severe course, inten-
sive care measures may be necessary. These mea-
sures consist of intubations, mechanical ventilation and
a number of other procedures. In sepsis the admin-
istration of plasma proteins (fresh frozen plasma =
FFP) or thrombocyte concentrates may be required; in
anemia blood transfusion may be necessary. A patient
suffering from tetanus usually has to be sedated and
may require mechanical ventilation. (It is also impor-
tant with tetanus to avoid visual and acoustic stimuli.)
For all immobile patients regular changes of the posture
are essential for the prevention of bedsores. Physical
therapeutic measures, like breathing exercises or per-
cussion (knocking massage) of the chest may help to
prevent pulmonary complications like pneumonia.

Causal Therapy

A causal therapy is directed specifically against a spe-
cific pathogen. Its aim is to kill or at least weaken the
pathogens and thus enable the patient’s own defense
mechanisms to overcome the infection. Pathogens can
belong to different groups: bacteria, viruses, prions,
fungi or parasites.

Antibiotic Therapy

Antibiotics are used to combat bacterial infections.
The history of antibiotic treatment goes back to the
discovery of � penicillin by the British bacteriolo-
gist Alexander Fleming in the year 1928/1929. As
a drug penicillin was used for the first time in 1939.
Antibiotics are metabolic products of bacteria, fun-
gi, algae and higher plants or synthetic or partly syn-
thetic copies of these metabolic products. This kind
of drug is able to act specifically against microor-
ganisms by either killing them (bactericidal antibi-
otics) or impeding their growth (bacteriostatic antibi-
otics). Since the introduction of penicillin a great num-
ber of antibiotics with different spectra of efficiency
(� spectrum of efficiency) have been discovered or
developed. Besides penicillin there are, for example,
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� cephalosporins, macrolides (� macrolide antibiotics)
and aminoglycosides (� aminoglycoside antibiotics).
An antibiotic substance is not effective against every
kind of bacteria and, due to the characteristics of cer-
tain pathogens, a number of � resistances have evolved.
For some infectious diseases a combination of antibi-
otics is advisable to achieve the optimum effect. A side
effect of all systemic antibiotic treatments is diarrhea.
This is due to the drugs not only fighting against the
pathogens but also the natural intestinal flora. Further
side effects, which have to be mentioned, are the possi-
ble impairment of organic functions (for example oto-
toxic or nephrotoxic effects) and allergic reactions.

Virustatic Therapy

While most viral infections can only be treated symp-
tomatically, specific virustatic agents (� virustatics) are
available. These virustatics have to kill viruses or at
least impede their growth without causing damage to
the normal cells of the macroorganism. In 1977, aci-
clovir was licensed as the first specific antiviral drug.
It is directed against infections caused by the herpes-
simplex or varicella virus. Other virustatic drugs are
available, for example for treatment and prophylax-
is of � influenza-A infection or severe courses of
cytomegaly infection. Today, antiviral therapy plays
a very important role in the treatment of � AIDS, the
HI-virus infection.

Antimycotic Therapy

Fungal infections can appear as a local infection, con-
cerning the skin or the mucous membranes, or as a sys-
temic mycosis, which affects organs, organ systems or
the whole organism. A variety of antimycotic agents
(� antimycotics) are available. Yeasts (like Candida
species) belong to the natural microorganisms of the
human intestines. They only become pathogenic when
the balance between microorganism and macroorgan-
ism is disturbed. Such a disturbance may be due to
antibiotic therapy or treatment with steroids. In com-
parison with other pathogens, especially bacteria and
viruses, fungal infections only play a minor role in
severe diseases.

Therapy of Parasitic and Zoonotic Infections

A number of parasites cause diseases in humans, such
as protozoa (for example Plasmodium, which cause

� malaria), worms (helminthes), lice and mites. The
� parasitic and zoonotic infections are described else-
where as well as the treatment and prophylaxis of
malaria. Drugs to treat worm infections (anthelminth-
ic agents) belong to various groups of substances. They
kill the worm by interference with different metabolic

Therapy of Infectious Diseases, Table 1 Therapeutics of parasitic
infections (Gorbach et al. 2004; Frölich and Kirch 2006)

Parasite/disease Therapeutics

Ascariasis (Ascaris lumbricoides) Pyrantel, mebendazole

Beef tapeworm (Taenia saginata) Praziquantel, niclosamide,
mebendazole

Pork tapeworm (Taenia solium),
cysticercosis

Praziquantel, niclosamide,
mebendazole

Pinworm, enterobiasis
(Enterobius vermicularis)

Pyrantel, mebendazole,
pyrvinium

Hymenolepiasis (Hymenolepsis nana) Praziquantel, niclosamide,
mebendazole

Broad fish tapeworm
(Diphyllobothrium latum)

Praziquantel, niclosamide,
mebendazole

Hookworm (Ankylostoma duodenale) Pyrantel, mebendazole

Whipworm, trichuriasis
(Trichuris trichiura)

Pyrantel, mebendazole

Strongyloides Ivermectin, mebendazole,
albendazole

Onchocerciasis
(Onchocercus volvulus)

Ivermectin, suramin

Schistosomiasis Praziquantel

Liver fluke, fascioliasis
(Fasciola hepatica)

Praziquantel

Lung fluke,
(Paragonimus westermani )

Praziquantel

Head lice Malathion, pyrethrum,
permethrin

Pubic lice Malathion, pyrethrum

Body lice Pyrethrum

Mite, scabies (Sarcoptes scabiei ) Malathion, lindane,
benzylbenzoat

Chagas disease
(Trypanosoma brucei )

Nifurtimox, benznidazole

Sleeping sickness
(Trypanosoma gambiense)

Pentamidine,
erflornithine, suramin

Leishmaniasis Pentamidine

Pneumocystis pneumonia
(Pneumocystis jiroveci )

Pentamidine
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processes. Among the anthelminthic drugs are pyran-
tel, praziquantel, mebendazole, niclosamide and iver-
mectin; their indications are shown in Table 1. Drugs
against mites and lice are only suitable for external use
as these substances are neurotoxic. As long as these
drugs are used correctly and on intact skin, only a lit-
tle amount of their substance is resorbed and the drug
is tolerated well; but if they are applied on inflamed
parts of the skin resorption is much higher and neu-
rotoxic effects may occur. If they reach the systemic
circulation, the drugs may cause side effects in the
central nervous system, like tiredness or dizziness or
even seizures. Mites are treated with lindane, malathion
and benzylbenzoat. Lice can be treated with malathion,
pyrethrum and permethrin; the advantage of permethrin
is that it only has to be used the once.

Cross-References

� AIDS
� Aminoglycoside Antibiotics
� Antimycotics
� Body Fluid Balance
� Cephalosporins
� Fever
� Influenza
� Itching
� Macrolide Antibiotics
� Malaria
� Non-steroidal Anti-inflammatory Drugs (NSAIDs)
� Parasitic and Zoonotic Infections
� Penicillin
� Rehydration Solution
� Resistance
� Serum Electrolytes
� Spectrum of Efficiency
� Virustatics
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Therapy of Leprosy

� Treatment of Leprosy

Thick Drop Method

Synonyms

Diagnostics of malaria

Definition

In the diagnosis of malaria by thick drop method a drop
of blood is put on a slide, dried and afterwards colored
by Giemsa stain. By this method, the erythrocytes are
destroyed and the plasmodia are set free. It is difficult
to identify the various species of plasmodia by the thick
drop method; expertise is required.

Third-Party Payer

Definition

The term third-party payer refers to the fact that, in most
health care systems, the patient-physician relationship
is augmented by a third party. Third-party payers may
be private or social health insurers as well as public
institutions.

Thoracic Surgery

Definition

Thoracic surgery is the field of surgery that is con-
cerned with the repair of organs located in the thorax
or chest. Thoracic surgery restores diseased or injured
organs and tissues in the thoracic cavity, for example
disorders of the lungs and esophagus.
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Thought Disturbances

� Psychotic Disorders

Three-Day Measles

� Rubella

Three-Day Measles Immune Globulin

� Rubella-Vaccination, Passive

Three-Day Measles Immune Prophylaxis

� Rubella-Vaccination, Passive

Threshold

Definition

The threshold is the minimum acceptable result of
a health economic evaluation, e. g. the incremental cost-
effectiveness ratio. Within these limits (which are so far
arbitrarily set), the costs per outcome gained are regard-
ed as acceptable for a society.

Threshold Concentrations
of Hazardous Substances

� Low-Level Exposure

Throwing Away

� Disposing

Thyreomegaly

� Goitre

Tibetans (Central Asia)

� Indigenous Health, Asian

Tick-Borne Encephalitis (TBE)

Synonyms

Central European encephalitis (CEE)

Definition

The TBE-virus can be found in small vertebrates, pri-
marily in mouse-like rodents, which do not fall ill them-
selves, and in ticks. The virus is transmitted to humans
by tick bite. Ten to thirty percent of the infections are
symptomatic and take a biphasic course. During the first
phase there are flu-like symptoms with fever, headache,
vomiting and dizziness. After a symptom free inter-
val there is a reoccurrence of fever. Later, the patients
develop central nervous system symptoms, like tonic-
clonic seizures, neurological impairment, apathy and
coma. Frequently, the severe courses of TBE-infection
show long-term damage or even have a lethal outcome.
As a specific therapy is not available, the most impor-
tant prophylactic measure is the active TBE vaccination
(� immunization, active).

Cross-References

� Zoonotic and Parasitic Infections

Tick-Borne Encephalitis (TBE)
Vaccination

Synonyms

TBE immunization

Definition

The vaccination containing inactivated TBE viruses is
recommended for residence in certain regions: among
others, for parts of Germany, Austria, Hungary, the
Czech Republic and Slovakia. The TBE � vaccine has
been administered in Austria since 1974. Vaccination
should preferably begin in autumn. Between 3 weeks
and 3 months following the first inoculation, a second
one should be given. The protective effect starts to be
present a few days after the second dose. A third vac-
cination is given 9–12 months after the second, and
a fourth 3–5 years after the third. Booster shots should
be given at intervals of 3–5 years, as long as the patient
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is still at risk of infection. Contraindications for the
FSME vaccine are acute illness with fever, and a known
severe allergic reaction to components of the vaccine.

Time-to-Event Analysis

� Survival Analysis

Time-to-Event Curve

� Kaplan–Meier Survival Plot

Time Horizon

Definition

The time horizon of a health economic study describes
the time to a fixed point of time in the future that will be
the endpoint to the estimation of costs and outcomes.
The time horizon can be seen as the equivalent to the
follow-up time in a clinical trial. The time horizon in
economic evaluation studies should be as long as any
differences in costs or outcomes between the alterna-
tives can occur.

Timeliness of a Surveillance System

Definition

The timeliness of a surveillance system reflects the
delay between steps in a system. It can best be assessed
by the ability of the surveillance system to allow appro-
priate public health action. The need for timeliness
(rapid reporting to a surveillance system) depends on
the urgency of the problem under surveillance and the
nature of the public health response. Computer technol-
ogy integrated into surveillance systems may promote
timeliness of reporting.

Time Preference

Definition

A preference to receive benefits today, rather than in the
future, and to incur costs in the future, rather than in the
present.

Time Series Analysis

Synonyms

Time series modelling

Definition

Time series analysis comprises a broad spectrum of
exploratory and hypothesis testing methods that have
two main goals: (a) identifying the nature of the phe-
nomenon represented by the sequence of observations,
and (b) forecasting (predicting future values of the time
series variable). Both of these goals require that the pat-
tern of observed time series data is identified and for-
mally described. A time series is a sequence of observa-
tions made over time. For example, annual infant mor-
tality rate, weekly admissions to an emergency center,
or daily carbon monoxide concentration. Time series
analysis accounts for the fact that data points taken
over time may have an internal structure (such as auto-
correlation, trend, or seasonal variation) that should
be accounted for. Three broad classes of models for
time series data (that depend linearly on previous data
points) of practical importance are the autoregressive
(AR) models, the integrated (I) models, and the mov-
ing average (MA) models. Time series analysis tools
include: consideration of autocorrelation and the spec-
tral density function, performing a Fourier transforma-
tion to investigate the series in the frequency domain,
use of a filter to remove noise, use of a time-frequency
analysis technique, use of � artificial neural networks,
and chaotic analysis.

Time Series Modelling

� Time Series Analysis

Time Trade-Off

Definition

Time trade-off is a method to measure individual prefer-
ences for health outcomes and to estimate utility. Indi-
viduals are asked to choose between two alternative
health care interventions. The outcome of one alterna-
tive would be less preferable, received with certainty,
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and last unchanged for the remaining lifetime. The sec-
ond alternative would lead to perfect health but also to
a decreased life expectancy. The remaining duration of
life in the second alternative is varied until the individ-
ual is indifferent between the two choices. The utility is
derived from the lost lifetime and the improved health
state.

Tip

� Landfill

Titular Nation of Altai Republic

� Indigenous Health, Asian

TNO

Definition

Nederlandse Organisatie voor Toegepast Natuurweten-
schappelijk Onderzoek or TNO (The Netherlands Orga-
nization for Applied Scientific Research) is a non-profit
organization in the Netherlands that focuses on applied
science. It is a knowledge organization for companies,
government bodies, and public organizations. The dai-
ly work of TNO is to develop and apply knowledge.
The organization also provides contract research and
specialist consultancy as well as granting licenses for
patents and specialist software. TNO tests and certifies
products and services, and issues an independent eval-
uation of quality.

Tobacco Consumption

MARTINA PÖTSCHKE-LANGER

Deutsches Krebsforschungszentrum,
WHO-Kollaborationszentrum für Tabakkontrolle,
Heidelberg, Germany
m.poetschke-langer@dkfz-heidelberg.de

Synonyms

Smoking; Cigarette smoking

Definition

Tobacco consumption is the use of tobacco products in
different forms such as cigarettes, cigars, pipes, water-
pipes or smokeless tobacco products. Cigarettes and
tobacco products containing tobacco are highly engi-
neered so as to create and maintain dependence. Many
of the compounds they contain and the smoke they pro-
duce are pharmacological active, toxic, mutagenic, car-
cinogenic and tobacco dependence is separately classi-
fied as a disorder in major international classification of
diseases.

Basic Characteristics

Levels and Trends

Currently more than one billion of people around the
world are using tobacco products. The World Health
Organization considers the tobacco epidemic as a glob-
al problem with serious consequences for public health
worldwide. Assuming constant tobacco use is preva-
lent, WHO projects that from 2000 to 2025 the number
of smokers will arise approximately from 1.2 billion to
more than 1.7 billion and the annual number of death
which is currently estimated about 5 millions will dou-
ble in 20 years to 10 millions. (World Health Organi-
zation Tobacco Free Initiative 2004). The international
community is concerned about the worldwide health,
social, economic and environmental consequences of
tobacco consumption and exposure of tobacco smoke.
The increase in the worldwide consumption and pro-
duction of cigarettes and other tobacco products, par-
ticularly in developing countries, as well as the bur-
den this places on families, on the poor and on nation-
al health systems led to the agreement of UN member
states to establish the first health convention in the his-
tory of mankind, the Framework Convention on Tobac-
co Control (World Health Organization 2003). Most of
today’s smokers are male and most live in developing
countries. Nearly a third (300 million) live in China.
The highest rates of tobacco use are found in Cam-
bodia, Djibuti, Indonesia, Myanmar, Papua-Neuginea
and Viet Nam. Trends in both developed and develop-
ing countries show that smoking rates among males are
slowly declining. Better educated males are tending to
give up smoking, so tobacco use is becoming a habit of
poorer less educated males. If smoking remains preva-
lent, it is estimated that the number of males smoking
worldwide will rise from one billion in 2000 to 1.4
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billion in 2025. Among females, the tobacco epidem-
ic started later. In developed countries it is estimated
that 22% of females smoke tobacco and in developing
countries 9% smoke tobacco, totaling about 230 million
females worldwide. Cigarette smoking among females
is declining in many developed countries, but this trend
is not found in all developed countries: In several south-
ern, central and eastern European countries, cigarette
smoking is either still increasing among females or has
not shown any decline. As social traditions change and
incomes increase the number of females smoking could
double to 460 million by 2030. It is well known that
the greatest public health challenge in primary preven-
tion (� prevention, primary) in the next 30 years will be
the prevention of a rise in the level of smoking amongst
girls and women in developing countries, especially in
Asia.

WHO Framework Convention on Tobacco Control

The idea of an international instrument for tobacco con-
trol was initiated with the adoption of a resolution of
the World Health Assembly in May 1995 (WHA 48.11)
requesting WHO to develop an international convention
on tobacco control together with member states. It took
an ongoing process spread over several years for the
convention to be negotiated. Finally on 21 May 2003
the 56th World Health Assembly unanimously adopted
the WHO Framework Convention on Tobacco Control
and the convention was opened for signature to member
states. Up to August 2007 168 countries have signed
and 148 countries have ratified the convention.

Individual and Economic Costs
of Tobacco Consumption

Scientific evidence has unequivocally established that
tobacco consumption and exposure to tobacco smoke
causes death, diseases and disability, and that there is
a time lag between the exposure to smoking, or oth-
er uses of tobacco products, and the onset of tobacco
related diseases. Tobacco consumption is deathly in any
form as WHO noted on World No Tobacco Day 2006
(World Health Organization 2006). Among the lead-
ing diseases that are caused by tobacco are cardiovas-
cular diseases, chronic obstructive lung diseases, can-
cer in different sites, the most deadly being lung can-
cer. Premature death costs a smoker an average of 10
years of his life (Doll et al. 2004). The costs to individ-

uals and their families include also the loss of money
spent on buying tobacco, the loss of income through ill-
ness and premature death, the cost of illness or death
of family members exposed to passive smoke in the
home, the cost of the time spent by other family mem-
bers looking after smokers or taking them to hospital,
which may sometimes be measured in days in devel-
oping countries, health care costs induced by tobac-
co related illnesses, higher health insurance premiums,
miscellaneous costs such as increased fire risk.
The economic burden of tobacco use on governments
and societies is huge: Governments often have to bear
the burden of caring for chronically sick and terminally
ill smokers and providing for their spouses and children
in the event of social incapacity or premature death. In
countries where tobacco is not grown or is insufficient
to meet national demand, the importation of cigarettes
could lead to a net loss of foreign currency. Tobacco
growing countries have a loss of agrarian areas that
could otherwise be used to grow food. Companies have
higher costs for employers due to absence from work,
decreased productivity, higher accident rates and higher
insurance premiums: Absence from work is often high-
er among smokers due to illness. In addition, cleaning
and maintenance cost rise for buildings where smok-
ing is permitted. Also the environmental costs are huge:
Rainforests are destroyed because of tobacco growing
and tobacco curing so that tobacco is contributing to
deforestation worldwide (Geist 1999).

The Role of the Tobacco Industry

With the setting up of a unique data base, former secret
tobacco industry documents are now publicly available
(the result of the Master Settlement Agreement (MSA)
between the tobacco companies and 46 United States
territories and states) and information is now obtainable
about the industry’s formerly secret tactics and plans to
deter effective measures to control tobacco use (British
American Tobacco Documents Archive 2006; Legacy
Tobacco Document Library 2006; Tobacco Documents
Online 2006). For decades the tobacco industry has
been acting on national as well as international levels
against effective interventions to reduce tobacco con-
sumption. The globalization of tobacco manufacturing,
trade, marketing and industry influence poses a major
threat to public health worldwide. WHO characterizes
the tobacco industry as a “global force” that considers
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the world as “its operating market by planning, develop-
ing and marketing its products on a global scale” (Yach,
Bettcher 2000). Ensuring and increasing the profits are
the main aims of the tobacco industry. The industry uses
a variety of strategies to buy influence and power and
penetrate markets so that their aims will be reached. To
break this trend governments and public health authori-
ties have to consider effective tobacco control interven-
tion.

Effective Tobacco Control Strategies

The World Bank (World Bank 1999) and World Health
Organization Tobacco Free Initiative (World Health
Organization Tobacco Free Initiative 2004) have iden-
tified effective strategies to combat the tobacco epi-
demic on national and global levels. These strategies
are summarized and recommended in WHO Frame-
work Convention on Tobacco Control (World Health
Organization 2003). Previously, governments and pub-
lic health planners tended to leave tobacco control in
the hands of medical practitioners. Although the role
of health professionals is vital, it is well known that
the medical model alone is not enough. Tobacco con-
trol requires a comprehensive approach, using a strate-
gic mix of policies, legislation and program interven-
tions and the involvement of other partners in society.
In low- and middle-income countries, price measures
are the most cost-effective way of reducing consump-
tion, especially among young people, followed by non-
price measures such as comprehensive bans on tobacco
advertising and promotion, bans on smoking in public
places including work places and the hospitality indus-
try, strong warning labels on packages, information and
research. Pharmaceutical products are relatively more
expensive. In high income countries, price increases
are still the most cost-effective measure, followed by
pharmaceutical assistance with quitting and non-price
measures. Governments and legislators are duty bound
to increase the prices of tobacco and tobacco prod-
ucts, primarily through taxes on tobacco. The follow-
ing non-price measures are effective interventions that
reduce demand: Comprehensive bans on tobacco prod-
uct advertising and promotion, legislation to prohib-
it smoking in public places and work places, use of
prominent, strongly worded and pictural health warn-
ings on cigarette packages, information and advocacy
campaigns as well as cessation programs to assist those

who want to quit smoking. As interventions that reduce
supply the following strategies are effective: Control of
smuggling, restricting access of minors to tobacco, crop
substitution for tobacco farms and elimination of gov-
ernment subsidies for tobacco farming.

Conclusion

Tobacco consumption led during the last century to
a tobacco epidemic as a global problem with seri-
ous consequences for public health. The international
health community is concerned about the devastating
worldwide health, social, economic and environmen-
tal consequences of tobacco consumption and expo-
sure to tobacco smoke. WHO and member states estab-
lished the Framework Convention on Tobacco Con-
trol as answer to the tobacco epidemic. International
cooperation and the participation of all countries in an
effective, appropriate and comprehensive international
response on the way and the implementation of success-
ful tobacco demand reduction strategies are in process.

Cross-References

� Prevention, Primary
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Tobacco and Family Health

� Smoking and Family Health

Tobacco Use

� Smoking Behavior

Tooth Decay

� Dental Caries
� Oral Diseases

Top-Down Approach
(For Cost-Estimation)

Definition

A top-down approach divides the total national costs for
illnesses between different illnesses according to main
diagnosis. The risk of double-counting is avoided but
diagnoses may be underreported. Moreover, the nation-
al illness register show not all important cost items.

TORCH Serology

Synonyms

Screening for congenital infections

Definition

When a newborn child is suspected of having a con-
genital infection, serologic tests can be carried out to
evaluate the titers of the most common germs. This
is called TORCH serology, Toxoplasma gondii, others
(varicella zoster, hepatitis B, parvovirus B 19), rubella,
Cytomegalovirus (CMV), herpes-simplex virus (HSV)
type 1 and 2.

Torres Strait Islanders (Australia)

� Indigenous Health – Australooceaninan

Tort

Definition

Tort is a term of civil law and, here, it means a wrong-
ful, unlawful and harmful act of a person or a legal enti-
ty (i. e., the tortfeasor) which causes an injury of life,
body, health, property or other protected right of anoth-
er person or legal entity.

Tortfeasor

Synonyms

Offender

Definition

Any person, company, other organization or legal enti-
ty, including state institutions, who has committed
a tort. Tortfeasors are subject to liability under tort law.
� Tort.

Tort Law and Public Health

ADEM KOYUNCU

Mayer Brown LLP,
Cologne, Germany
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Synonyms

Torts law; Law of torts; Law of delict

Definition

Tort law is one of the fields of private law. It encompass-
es the legal rules that attribute legal responsibility and
compensation duties (liability) for damages resulting
from torts. The term tort describes a wrongful, unlaw-
ful act injuring or affecting life, body, health, proper-
ty or other protected right of another person. Tort law
provides the prerequisites and limits of liability of tort-
feasors and the extent of their obligation to compensate
claimants. Main forms of tort liability are fault-based
liability, strict liability and state liability.
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Basis Characteristics

Background and Function

Tort law is one of the fields of private law with the
highest practical relevance. The term tort law is mainly
used in common-law countries, whereas the term “law
of delict” prevails in civil law countries (See in Ger-
many, where the respective part of private law is known
as “Deliktsrecht” (translation: “Delicts Law”) or “Uner-
laubte Handlungen”, which translates as “Unlawful
Acts”).
� Tort is a term of private law. Here, it means a wrong-
ful, unlawful and harmful act of a person or a legal enti-
ty (i. e., the tortfeasor), which causes an injury of life,
body, health, property or other right of another person
or legal entity. Therefore, to classify an act as a “regu-
lar tort”, the harmful act must have been unlawful and
committed with fault (i. e., intentionally or negligent-
ly). These acts can regularly – but not always – also be
classified as criminal acts and may be punishable under
criminal law. Thus, tort litigation (a civil lawsuit) may
be complementary to a criminal prosecution. However,
tort liability is also possible without fault if the harm
falls under the scope of so-called strict liability.
Tort liability must not be confused with liability under
contract law. Tort law is not part of contract law. A tort
leads to a statutory and not contractual legal relation-
ship between the tortfeasor and the injured. This legal
relationship determines the liability of the tortfeasor
and his duty to pay � damages to the injured person.
Therefore, a person may have a tort liability together
with a contractual liability if the tort additionally repre-
sents a breach of a contract.
Tort law as part of private law is not aimed at crimi-
nal punishment. Tort law has the objective of attributing
responsibility for tortious acts and providing compen-
sation to the injured subjects. The award of damages to
compensate those injured by torts is one main goal of
tort law. Correspondingly, tort law – like criminal law –
has a retrospective perspective on tortious acts, where-
as in public health law the ex ante prevention of harm is
the primary goal. As a secondary objective, tort law is
determined to protect community interests and persons
from tortious acts. Thus, a court may release injunc-
tive orders against tortfeasors based on tort law to omit
the tortious act for the future. Affected persons may file
a motion or ask for (preliminary) injunctions at court,
based on tort law, to achieve relief from a tortious act

(e. g., a nuisance). In such constellations, tort law can
be used as a preventive public health tool. Finally, tort
law protects the interests of the injured persons by con-
victing tortfeasors and awarding damage payments so
that a financial restitution is achieved.

Principles of Tort Law

Tort law provisions define the legal elements of tor-
tious acts. A regular type of liability under tort law is
� fault-based liability. However, tort law also encom-
passes � strict liability and � state liability as well as
employer’s liability, among others. Tort law as a gen-
eral part of private law applies to everybody tortious-
ly causing damage regardless of whether it is an indi-
vidual causing a traffic accident, a medical doctor held
liable for medical malpractice or a product manufactur-
er liable for injuring consumers by placing defective or
extraordinary dangerous products on the market. Tort
law is very far-reaching, which is one of the reasons for
its practical relevance.
As a classic example of a fault-based liability, the cen-
tral delicts law provision of German private law (§ 823
of the German Civil Code) can be cited, particularly
as the provision is representative for tort provisions in
some other jurisdictions (McClurg et al. 2007). § 823 of
the German Civil Code provides in its first subsection:
“Anyone who unlawfully injures the life, body, health,
liberty, property or any other right of another, either
wilfully or negligently, is liable to such other person to
compensate for any such damages resulting therefrom”
(translation by the author).
As such, in the realm of public health, fault-based liabil-
ity also applies to medical doctors and hospitals injur-
ing patients. The core elements of a “regular tort” (fault-
based liability) are the causation of harm by a faulted
and unlawful act. � Fault includes wilful or negligent
acts. Negligence plays the major role in the practice of
tort litigation. Most tort claims are based on negligence.
The tortfeasor must have acted without due care and in
breach of a duty of care leading to the injury.
In addition to fault-based liability, strict liability plays
an important role in tort law. Under strict liability,
a claimant does not need to prove that the � tortfea-
sor acted at fault when causing the harm. Strict liabil-
ity is a liability scheme without fault. Product liability
is a typical area of strict liability. As strict liability is
regardless of fault, it provides a substantial enhance-
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ment for claimants. Strict liability is grounded in the
idea that a company that places dangerous products on
the market must be responsible for harm resulting from
the use of these products even if a fault is not proven.
As the marketing of many products is inevitably linked
with consumer risks, the legal system only allows such
product marketing if the manufacturer accepts his fault-
independent liability for the risks resulting therefrom
(Koyuncu 2004). In many jurisdictions, environmental
liability is also subject to strict liability. In Germany,
car drivers’ liability is also governed by strict liabili-
ty.
State liability is also relevant for public health. This lia-
bility scheme applies to injuries caused by public health
practitioners or administrative agencies and is fault-
based. It may apply, if, for example, public health agen-
cies negligently fail to react adequately to safeguard the
public’s health from a threat; an injured person may
claim damages from the agency due to a breach of the
agency’s duty of care. Therefore, deficiencies in provid-
ing public health services may result in state liability of
the agency. The same is true in cases of disproportion-
ate and excessive public health actions unduly impact-
ing personal or economic rights and interests.

Compensations in Tort Law

Tort law dictates the conditions, type and amount of
damages, i. e. compensation or other payments result-
ing from tort liability. The possible compensation ele-
ments vary throughout jurisdictions. However, a gener-
al and widely accepted objective and principle of tort
law is that the tortfeasor has to pay damages in order
to make the injured person “whole again”. This means
that he has to pay damages “to restore the person, as
nearly as possible, to the position” the claimant “would
have been in but for the tortious conduct” (McClurg
et al. 2007). Where possible, the tortfeasor has to “make
whole” (restitution in kind) and restore or otherwise
“make up” by paying compensation.
In addition to the economic compensatory damages,
noneconomic damages for pain and suffering play an
important role in tort law. In the common-law juris-
dictions, particularly in the U.S. and the United King-
dom, so-called punitive damages are also relevant for
the practice of tort law. Tort cases can also result in
a court order to the tortfeasors to stop the tortious con-
duct. Such injunctive relief may be combined with dam-

age payments. In some jurisdictions, e. g., the U.S., con-
sequences of torts can include civil penalties and sanc-
tions with a remedial nature like cleanup costs and liens
on property (Grad 1990).

Practical Aspects of Tort Law

Tort law cases are handled by specialized civil law
courts, which complement the court system, together
with administrative and criminal law courts. Tort cases
are private actions between private parties. Civil law-
suits are governed by civil procedure laws. These pre-
scribe the way the case is handled at court as well as
the rules for evidence and involvement of witnesses or
experts. One important element of civil lawsuits is the
burden of proof . The party bearing the burden of proof
must provide the court/jury with the necessary facts to
substantiate its assertions. If it fails to provide these
facts, the case will very likely be lost. In civil lawsuits,
there is no rule similar to the criminal procedure “ben-
efit of doubt” rule (in dubio pro reo). In civil lawsuits,
each party must provide the facts that are necessary to
substantiate their legal assertions. Because of these pro-
cedural burden-of-proof rules, it is not surprising that
the outcomes of civil lawsuits differ from those of crim-
inal proceedings even if both were initiated because of
the same act.
In most jurisdictions, many tort cases are finalized with
consensual settlements between the parties. In enter-
ing a settlement, both parties agree on a compromise
in order to find a consensual solution without waiting
until the final court decision. Finally, there are rele-
vant differences between procedural rules of civil law-
suits throughout jurisdictions. Among others, parties
in the U.S. are entitled to file class actions. The dis-
cussion of these differences would extend the scope
of this essay. Andrew McClurg and his co-authors
(McClurg et al. 2007) discuss many of the relevant
differences in practical tort litigation (e. g., procedure
rules, juries, expert witnesses, damages, court and attor-
ney fees).

Tort Law and Public Health

Tort law and public health have several intersections.
With respect to their objectives, both fields are to a con-
siderable extent consistent (Gostin and Jacobson 2006).
The following points of contact between tort and public
health law are highlighted in brief:
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• Public health laws may – even though they are part
of administrative law – provide compensation in cas-
es of violations. Thus, they may include elements
of tort laws. Several other intersections between
tort law and public health law are – similar to
the intersections between criminal law and public
health – based on various indirect effects and inter-
relations between both legal fields. Overall, tort law
has enhanced the level of protection in many public
health fields.

• There may be a direct interaction between tort law
and public health. This is the case where public
health laws set forth compensations to infringed per-
sons if they were harmed due to a violation of rules
that protect public health. Then, the compensation is
based on the applicable public health laws and not on
tort law. Here, the public health laws form the legal
basis for the claims.

• Another type of direct interaction between tort and
public health law exists in jurisdictions (e. g., in Ger-
many) where the compensation is based on general
tort law but where the injury was due to a violation of
(protective) public health laws (e. g., damages due to
violations of occupational safety rules or infectious
diseases control laws). In these cases, public health
laws are not the basis of the claim. The basis of the
claim remains in the general tort law. However, the
applicability of tort law rules are linked with the vio-
lation of the public health law rules.

• Tort law also applies to public health officers and
(in the manifestation as state liability) administra-
tive agencies if they have violated their public health
obligations. Individuals may claim damages from
the agency or their officers asserting that they have
failed to provide appropriate public health services.

• Tort law has increased the protection level in many
public health fields. Tort law adjudication has devel-
oped particular rules and doctrines for the inter-
action between patients and medical doctors (e. g.,
informed consent rules). This has significantly pro-
moted patient autonomy and empowerment. Simi-
larly, product liability litigation has increased the
awareness of consumer safety aspects and – in addi-
tion to deterrence – the courts have developed man-
ufacturer obligations with respect to product market-
ing, instruction and consumer information, as well as
good construction quality assurance duties (McClurg
et al. 2007). Particularly, the tobacco industry has

been subject to extensive tort litigation, which influ-
enced this industry and its marketing in the inter-
est of the public’s health (Pamet and Daynard 2000;
Gostin 2000; Teret 1986). Asbestos litigation is an
example of occupational safety related litigation.
As a consequence of the increased attention obesi-
ty is receiving as a public health issue, in the recent
past individuals have filed lawsuits against fast food
companies (e. g., Pelman v. McDonald’s Corpora-
tion, U.S. District Court, S.D. New York, 2003. 237
F.Supp.2d 512). Such “obesity litigation” and simi-
lar forms of litigation are also intersections between
tort law and public health.

• As already noted, tort law (comparable to criminal
law) has a deterrent and protective effect in the inter-
est of the public’s health. This conclusion is support-
ed by the author’s own experience as a practicing
medical doctor as well as a lawyer providing legal
counsel to companies and medical doctors on con-
sumer/patient safety aspects. The potential damage
payments for injuring consumers/patients through
non-compliance have significant impact on the deci-
sion-making process of these actors. Tort law and its
potential consequences have a behavior-influencing
effect in favor of legal and public health compli-
ance.

• Public health standards set by the government and
the administration also form an intersection between
tort law and public health. Such standards regular-
ly describe the present “state of the art” for the pur-
suit of the activities governed by the standard (e. g.,
occupational safety standards). As negligence in tort
law is determined by the owed duty and standard of
care, which are also influenced by the “state of the
art”, such standards have relevance as they reflect the
state of the art. Public health standards can therefore
provide evidence for a negligent act as they define
the tortfeasor’s “duty of care” and “standard of care”
(Koyuncu and Kamann 2007). In this respect, public
health law standards influence the outcome of tort
claims.

• A violation of public health laws and standards may
also affect civil lawsuits by influencing the civil pro-
cedure rules. As demonstrated above, in civil law-
suits, burden-of-proof rules exist. Under considera-
tion of certain facts, the burden of proof shifts from
one party to the other. A shifted burden of proof is
regularly decisive for the lawsuit. A violation of pub-
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lic health laws and standards may be able to shift the
burden of proof and, then, decide the case in favor
of the claimant. This is an additional incentive for all
potential tortfeasors to act in regulatory compliance
with public health laws.

In summary, tort law and public health are interrelated
in the interest of the public’s health. The mechanisms
of tort law have deterrent and preventive effects in favor
of the population’s health and influence the behavior of
individuals and companies accordingly. Further, com-
pliance or non-compliance with standards and rules of
public health law influence the outcome of tort cas-
es. Therefore, tort law is indeed an important compo-
nent of public health law and public health practice
(Reynolds 1995). The higher the tort liability risks and
damages in a country are, the more important tort law
is. Tort law has to be viewed as an indirect type of
regulation in order to ensure and promote the public’s
health. As an indirect form of regulation, tort litigation
is a potent tool with “enormous potential for improving
the public health” (Gostin and Jacobson 2006).
Public health law is interwoven with tort and criminal
law as well as with other legal fields like tax law, com-
merce law, social law or constitutional law. All inter-
sections either directly protect the population’s health
or have indirect effects that safeguard and promote the
population’s health. This additionally supports the con-
clusion that the establishment and pursuit of a public
health system is probably the central objective of the
society. As demonstrated, law supports this overarching
purpose in manifold ways with substantial impact.

Cross-References

� Criminal Law and Public Health
� Labor and Occupational Safety Law
� Legal Basis of Public Health
� Legal Regulation of Professions, Businesses, and

Products
� Occupational and Environmental Health
� Public Health Law, Legal Means
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Total Fertility Rate (TFR)

Definition

Total fertility rate (TFR) is the most commonly used
fertility measure and the best single measure to com-
pare � fertility across populations. The TFR is defined
as the average number of live births a woman would
have if she were subject to, throughout her reproductive
life, � age-specific fertility rates (ASFR) observed in
a given year. The TFR is the sum of the ASFRs over
reproductive ages. It is a synthetic measure of fertili-
ty that is independent of the age structure of a popula-
tion.

Totipotency

� Omnipotency



1402 Toxicogenomics

Toxicogenomics

REBECCA C. FRY, LEONA D. SAMSON

Center for Environmental Health Sciences,
Massachusetts Institute of Technology,
Cambridge, MA, USA
rfry@MIT.EDU, lsamson@MIT.EDU

Definition

Toxicogenomics aims to identify and understand every
gene product that influences the biological effects
of environmental stressors and toxicants. It combines
gene, transcript, protein and metabolite profiling with
conventional toxicology to investigate gene-environ-
ment interactions that influence toxic biological end-
points, and that might therefore be involved in dis-
ease causation. Toxicogenomics aims to provide a glob-
al, system-wide view of the genetic and biochemi-
cal machinery that protects cells, tissues and animals
against toxic exposure (Aardema and MacGregor 2002;
Waters and Fostel 2004).

Basic Characteristics

Beginnings of Toxicogenomics

The foundation of toxicogenomics is in the field of
toxicology, the study of toxic substances. In the past
decade, advances in biotechnology and high-through-
put genomic technologies have revolutionized all of
the biological sciences and toxicology is no excep-
tion. Exemplary of these technologies is the � DNA
microarray, a solid surface onto which DNA molecules
are arrayed at high density, enabling the monitoring
of thousands of nucleic acids simultaneously. DNA
microarrays enable detection of genome-wide tran-
scriptional responses by measuring mRNA changes in
organisms exposed to environmental agents and by
detecting polymorphic variants in DNA (Aardema and
MacGregor 2002; Hamadeh 2004). Also integral to the
field of toxicogenomics has been sequencing of numer-
ous organisms plus the associated gene and protein
annotation. These data are instrumental in the applica-
tion of gene-expression analysis to understanding the
modes-of-action of toxic agents and other environmen-
tal stressors on biological systems. Together, these tech-
nological developments have been catalytic in the emer-
gence of the field of toxicogenomics. The three overar-

ching goals of the toxicogenomics field are: 1) to under-
stand the relationship between environmental stress and
human disease susceptibility, 2) to identify markers of
disease and exposure to toxic substances, and 3) to elu-
cidate the molecular mechanisms of toxicity (Waters
and Fostel 2004).

Evolution of Toxicogenomics

The field has evolved from early gene expression stud-
ies involving the focused response of a biological sys-
tem to a particular agent, towards more global investi-
gations that integrate several different fields with tox-
icology and pathology. New families of technologies
now enable global analysis of virtually all cellular
molecules and these are termed “-omics” technologies.
They are compiled from � transcriptomics (the aggre-
gate study of all mRNA transcript levels), � proteomics
(the aggregate study of all protein products) and
metabonomics (� metabolomics, the aggregate study
of metabolites). These multiple forms of complex data
streams are integrated with information including gene
sequences (single nucleotide polymorphic variants),
protein-protein/protein-DNA interactions and toxicity
modulating proteins (identified through genomic phe-
notyping of global gene deletion sets or through RNAi).
Merging all of these datasets with endpoints of toxi-
cological responses and histopathological data gener-
ate toxicogenomic data that can be mined to yield such
information as toxicity biomarkers, disease causation,
and mechanisms of toxicity (Fig. 1) (Waters and Fos-
tel 2004; Fry et al. 2005; Merrick and Madenspacher
2005).

Applications of Toxicogenomics
to Human Population Studies

A major application of toxicogenomics will be the pre-
diction of human susceptibility to disease. Prediction
of human health risks from toxicant exposures is com-
plicated by the diverse properties of toxic agents, the
dose and time-specific response that influence the rela-
tionship between exposure and disease, and the genet-
ic variation of human populations (Waters et al. 2003).
Genetic differences between individuals can determine
the relative sensitivities to environmental agents with
some disease susceptibilities caused by a single inher-
ited trait and other disease susceptibilities caused by
multiple traits (Waters et al. 2003). No doubt, it is the
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Toxicogenomics, Fig-
ure 1 Toxicogenomics
combines global data from
gene sequences (SNPs), tran-
script, protein and metabolite
profiling and systems biology
information with conventional
toxicology

interaction between genetics and the environment that
ultimately results in disease (Fig. 2).
Sequence differences (polymorphisms or mutations)
also contribute to inter-individual differences in
responses to drug treatment, the study of which is
termed � pharmacogenetics. Applications of toxicoge-
nomics currently exist in the arena of drug discovery
to identify safer drugs in a quicker, more cost-effec-
tive manner. Toxicogenomics has the potential to bet-
ter identify and assess adverse reactions of new drug
candidates (Yang et al. 2004). Toxicogenomics could

Toxicogenomics, Figure 2 Interactions between environmental
exposures and genetic variability ultimately influence disease status

contribute to early and reliable prediction of the tox-
ic nature of compounds, avoiding extensive animal
costs and time-consuming pre-clinical trials (Luhe et
al. 2005). To date, various class prediction methods
have successfully been used to identify genes that dis-
tinguish toxicological classes of agents (Maggioli et al.
2006).

The Future of Toxicogenomics

The evolution of truly � predictive toxicology, where
information from exposure to an agent in one species
could be used to predict the impact of human expo-
sure to that agent, will require the development of
extensive knowledge-based databases. These databas-
es must effectively integrate high quality genomic data
with toxicological endpoint data. The power of such
knowledge-based databases will depend on the quality
of deposited data and recent work has highlighted the
importance of improved methodologies in laboratory
practice to obtain high quality genomics data (Bammler
et al. 2005).
Moving forward in toxicogenomics, a systems ap-
proach will be required where the perturbation by tox-
icant and stressor, the molecular expression and con-
ventional toxicological parameters are integrated. The
further integration of global datasets built from genet-
ic, proteomic and metabolomic data with frameworks
established by genetic, protein-protein and protein-



1404 Toxicology

DNA interactions will allow for sophisticated network
modeling. Currently, global scale information of molec-
ular interactions has been identified under non-per-
turbed conditions. In the future, structures of networks
including protein-protein, protein-DNA and transcrip-
tional regulatory mechanisms will need to be deter-
mined under a variety of different conditions to bet-
ter understand cellular responses to stress (Fry et al.
2005). Combining the various -omics technologies
(proteomics, toxicogenomics, and metabonomics) and
integrating basal and toxicant- induced responses will
increase our global understanding of cellular mecha-
nisms of toxicity and disease generation.

Cross-References

� DNA Microarray
� Metabolomics
� Pharmacogenetics
� Predictive Toxicology
� Proteomics
� Transcriptomics
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Toxicology

Definition

Toxicology is the study of poisons (toxic effects of
substances), their nature, harmful effects on humans,
animals and plants and possible ways of their detec-
tion as well as their treatment. Toxicology is a multi-
disciplinary science involving medical and biological
sciences to determine the relationship of the harmful
effects to exposure and the mechanisms of action. His-
torically, progress in toxicology had served hunting and
warfare and led to a better human adaptation to the envi-
ronment. Today, toxicology emphasizes the detection
and prevention of harmful effects of chemical or physi-
cal substances.

Toxic Waste

� Pollution

Toxoplasmosis

Synonyms

Infection with Toxoplama gondii

Definition

For the parasite Toxoplasma gondii humans are only
intermediate hosts; the natural hosts are cats and cat-
like beasts of prey. Infectious oocytes are shed in cat
feces and taken up by direct contact or contaminated
food. The incubation period last 1–3 weeks. The infec-
tion, which is asymptomatic in more than 90%, induces
a lifelong immunity. Possible symptoms are malaise,
fever, headache, rheumatic pain and swelling of neck
lymph nodes. In immunocompromised persons inflam-
mation is usually localized to the brain, but other organs
can also be affected. A primary infection during preg-
nancy leads to disease in 50% of the unborn children.
The risk is highest between the 12th and the 27th week
of gestation. An infection in early pregnancy may lead
to a stillbirth or severe damage to various organs, espe-
cially the brain. Transmission in the last trimester has
less extreme effects; nevertheless, up to 50% of the chil-
dren may develop long-term damage with mental retar-
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dation. Toxoplasmosis in pregnancy as well as congeni-
tal and symptomatic toxoplasmosis require an immedi-
ate antibiotic therapy.

Cross-References

� Infectious Diseases in Pediatrics

Trace Elements

Synonyms

Microminerals

Definition

Trace elements are needed in minute amounts. They
act as catalytic or structural components of larger
molecules. Marginal or severe trace element imbalances
can be considered as risk factors for several diseases
that are of public health importance. The same element
can have quite different effects depending on the con-
centration in which it occurs in soil or water, or that is
finally consumed. Benefits only increase up to a point,
after which harmful effects may be derived from con-
suming higher levels. The best-documented example of
a dose-dependent relationship between trace element
intake and health is the effect of fluorine in reducing
the incidence and severity of dental caries. When 2–8
times the normal dose of fluoride is consumed, teeth
may become mottled with dark spots, and when the
amount exceeds 20–40 times the normal dose, it may
trigger bone sclerosis and calcification of ligaments.
Iodine is necessary to the proper functioning of the
thyroid gland; however, a lack of iodine leads to thy-
roid enlargement, known as goiter. For half a centu-
ry, it has been common practice to prevent endemic
goiter by iodizing table salt. Zinc-deficiency symptoms
can take many forms, including dwarfism, dermatitis,
loss of taste sensitivity, and delay in the rate at which
wounds heal. Lack of selenium has been shown to cause
abnormalities in many plants and animals. Selenium
deficiency in the form of cardiomyopathy in humans
has been documented in the Keshan region of south-
eastern China. On the other hand, selenium toxicity is
reflected in many impairments in animals and humans,
like the development of cancer, malformation of nails
and hair, and other symptoms.

Trade Agreements

Definition

Trade agreements refer to the international trade of
goods or services, usually aiming to reduce so called
‘barriers to trade’. Such barriers can be governmen-
tal restrictions, quotas and tariffs, but also control
measures maintained by business organizations or pro-
fessional bodies. There are different free trade areas
around the world, e.g. the European Economic Area or
the Free Trade Area of the Americas. The World Trade
Organisation (WTO), which has 150 member countries,
established the WTO Agreement in 1995 as a progres-
sive instrument. It includes the General Agreement on
Trade in Services (GATS), which also concerns health
and social services. On a sector-by-sector basis, mem-
ber countries can decide to liberalize trade to certain
degrees (mode 1–4). This may range from purchasing
services produced on another member country’s terri-
tory, to the presence of natural persons providing ser-
vices on the territory of the receiving country.

Tradition

Definition

The continuation of known practices in discussion, con-
vincing of faith, and the giving of ones self.

Cross-References

� Indigenous Culture

Traditional

� Ethnic

Traditional or Folk Music

� Indigenous Music

Traditional Food

Synonyms

Food typical for certain cultures
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Definition

Traditional food is defined as food conforming to or in
accord with tradition. It refers to food specific to a cer-
tain region, culture, race or nation. It is usually food that
is easily available, e. g. grown or cultivated for purpos-
es of nourishment, or according to experience or belief,
used for prevention or treatment of various ailments
in specific populations. For example, rice is tradition-
al food in the far East, olive oil is traditional food in the
Mediterranean, etc.

Traditional Healers

� Indigenous Health Care Services

Traditional Knowledge

Synonyms

Indigenous knowledge; Local knowledge; Inherited
knowledge

Definition

Traditional knowledge generally refers to the traditions
and practices of certain regional, indigenous, or local
communities. Traditional knowledge includes the wis-
dom, knowledge, and teachings of these communities.
In many cases, traditional knowledge has been orally
passed for generations from person to person. Some
forms of traditional knowledge are expressed through
stories, legends, folklore, rituals, songs, and even laws.
Traditional knowledge distinguishes one community
from another and may be considered as the communi-
ty’s identity that reflects its interests.
Traditional knowledge is often perceived very differ-
ently by indigenous and local communities themselves.
Western society has separated secular from spiritual
knowledge. This is generally not the case for indige-
nous and local communities. Indigenous people say that
their knowledge is holistic and an integral part of their
lands and resources. While traditional knowledge may
be acquired from a teacher, and improved through expe-
rience, it ultimately may be derived through direct com-
munication with the spirit world.

Cross-References

� Indigenous Knowledge

Traditional Medicine

Synonyms

Alternative medicine; Holistic medicine

Definition

Traditional medicine refers to medical knowledge sys-
tems, which developed over centuries within various
societies before the era of modern medicine. It includes
herbal medicine, Ayurvedic medicine, acupuncture, tra-
ditional Chinese medicine and other different medical
practices all over the globe.
Traditional medicine is defined by WHO as “the
medicine that refers to health practices, approaches,
knowledge and beliefs incorporating plant, animal and
mineral based medicines, spiritual therapies, manu-
al techniques and exercises, applied singularly or in
combination to treat, diagnose and prevent illnesses or
maintain well-being.”
Traditional medicine is widely used in Africa, Asia and
Latin America as part of primary health care. For exam-
ple, in Africa almost 80% of the population uses tradi-
tional medicine as primary health care. In industrialized
countries, the term “traditional medicine” is very often
confused with the term “alternative medicine.”

Cross-References

� Alternative Medicine
� Complementary Medicine
� Health Knowledge, Traditional
� Holistic Medicine
� Indigenous Health Care Services

Traditional Midwives

� Indigenous Health Care Services

Tranquilizers

� Hypnotics and Sedatives
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Trans-Acting Gene

Synonyms

Transgene

Definition

In � gene therapy, genetic elements are transferred into
a patient. If the transferred gene is not integrated into
the patient’s chromosomal DNA (� deoxyribonucleic
acid) it is termed “trans-acting”.

Transcription

Synonyms

DNA transcription

Definition

Transcription is the process by which information con-
tained in DNA within a gene is copied into a functional
transcript made of RNA, to be used later as a template
for the assembly of polypeptide chains leading to pro-
teins. There are four central components to the process
of transcription which are: 1) promoter recognition,
2) initiation, 3) elongation and 4) termination. A fifth
component independent of transcription that prepares
a transcript to be used as a template for the coding of
proteins is post-transcriptional processing. The process
of initiation begins after the enzyme RNA polymerase
identifies a sequence in a gene from 20 to 200 bases
in length and called a promoter, which is upstream
(5′) of the transcription start site. After the polymerase
binds to the promoter, it opens and separates (or ‘dena-
tures’) the DNA into two separate strands in order to
make the single strand which will be used as a tem-
plate accessible. At a specific start site (identified as
+1), transcription begins with the binding of a ribonu-
cleotide complementary to the DNA nucleotides at +1.
The RNA polymerase then moves along the template
DNA strand, adding complementary ribonucleotides to
the growing RNA strand in a 5′ to 3′ direction. When
the RNA polymerase reaches a specific termination
sequence, the RNA polymerase is unbound from the
template strand and the single-stranded RNA transcript
is released, allowing the separated DNA strands to
rebind (or ‘renature’). The released RNA transcript then

undergoes post-transcriptional processing in order to be
prepared for use by the ribosome to create polypep-
tide chains. The RNA transcript, also called a mes-
senger RNA, or mRNA, is capped with a molecule
called 7-methyl-guanosine cap at its 5′ end. At the
3′ end of the molecule, a length of as many as 200
adenosine nucleotides commonly called a poly-A tail
is attached. The final step of mRNA post-transcription-
al is RNA splicing: the removal and disposal of inter-
mediate sequences of RNA which will not be used in
polypeptide coding. The removed sequences are called
introns, while the remaining sequences, which are ligat-
ed to form the mRNA transcript which will be translat-
ed, are called exons. This post-transcriptional splicing
takes places in a protein complex in the nucleus called
the spliceosome. From this point, the modified mRNA
transcript is now ready for transport to the cytoplasm
and the beginning of � translation.

Transcriptome

Definition

The still frame capture of the complete set of transcripts
(mRNA) for one or a group of cells for one time point
under a specific condition. Due the fluctuating nature
of gene expression, there are many possible transcrip-
tomes the same cell or group of cells. This is used to
monitor while genes are copied into mRNA for eventu-
al translation in the cell.

Transcriptomics

Synonyms

Genomics; cDNA microarray hybridization and analy-
sis

Definition

Transcriptomics is the collective study of all mRNA
products from a � genome. Using the high-through-
put technology of � DNA microarrays, messenger RNA
samples are amplified, labeled and detected using auto-
mated image processing. The value of the expression
intensity of a single transcript can be compared rela-
tive to other transcripts and to other samples resulting
in gene expression profiles.



1408 Transducing Vector

Transducing Vector

� Vector

Transfer

� Communication

Transition Country

Definition

Transition countries are countries emerging from
a socialist-type command economy towards market-
based economy, covering a wider range of countries in
Central and Eastern Europe, as well as countries out-
side of Europe such as China. Transition refers not only
to economy-related issues, but also to other aspects of
life such as culture, health care services, education, etc.

Translation

Synonyms

mRNA translation

Translation, Figure 1
Translation: mRNA transcrip-
tion, transport, and translation
into polypeptide (Illustration by
Jane Wang, the Science Cre-
ative Quarterly, http://scq.ubc.
ca/

Definition

Translation is the process by which an mRNA script is
used as a template to identify specific amino acids and
to link the amino acids in a polypeptide chain, which
will subsequently be processed to form functional pro-
teins (Fig. 1). The process of translation is composed of
three processes: 1) initiation, 2) elongation and 3) ter-
mination. Elongation begins when an mRNA transcript,
which has been transported to the cytoplasm is bound
and encased by the two subunits (in eukaryotes, the 60S
and smaller 40S subunits) of the ribosome. The ribo-
some is bound to the transcript by proteins called initi-
ation factors (IFs) at the site of the first three nucleotide
of the transcript which read AUG. At this site, a short
RNA-based carrier molecule that is used to transport
amino acids, called a transfer RNA or tRNA, binds
to the AUG with a complementary RNA sequence of
UAC. tRNAs are bound to the mRNA transcript only if
they possess the correct complementary sequence; the
three nucleotides to which a tRNA is bound is called
a codon, whereas the three tRNA nucleotides used to
complement the mRNAs codon is called an anti-codon.
Because this tRNA is attached to an amino acid (in
this case, the amino acid Methionine), it is called an
aminoacyl-tRNA. After the first Methionine-carrying
aminoacyl-tRNA has bound to the first AUG, the next
three ribonucleotides (in other words, the next codon) in

http://scq.ubc.ca/
http://scq.ubc.ca/
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Translation, Table 1 Degenerate RNA coding for amino acids

2nd Position in Codon

U C A G
1st
Posi-
tion Codon Amino Acid Codon Amino Acid Codon Amino Acid Codon Amino Acid

U UUU Phenylalanine (Phe/F) CUU Leucine (Leu/L) AUU Isoleucine (Ile/I) GUU Valine (Val/V)

UUC Phenylalanine (Phe/F) CUC Leucine (Leu/L) AUC Isoleucine (Ile/I) GUC Valine (Val/V)

UUA Leucine (Leu/L) CUA Leucine (Leu/L) AUA Isoleucine (Ile/I) GUA Valine (Val/V)

UUG Leucine (Leu/L) CUG Leucine (Leu/L) AUG Methionine (Met/M) Start GUG Valine (Val/V)

C UCU Serine (Ser/S) CCU Proline (Pro/P) ACU Threonine (Thr/T) GCU Alanine (Ala/A)

UCC Serine (Ser/S) CCC Proline (Pro/P) ACC Threonine (Thr/T) GCC Alanine (Ala/A)

UCA Serine (Ser/S) CCA Proline (Pro/P) ACA Threonine (Thr/T) GCA Alanine (Ala/A)

UCG Serine (Ser/S) CCG Proline (Pro/P) ACG Threonine (Thr/T) GCG Alanine (Ala/A)

A UAU Tyrosine (Tyr/Y) CAU Histidine (His/H) AAU Asparagine (Asn/N) GAU Aspartic acid (Asp/D)

UAC Tyrosine (Tyr/Y) CAC Histidine (His/H) AAC Asparagine (Asn/N) GAC Aspartic acid (Asp/D)

UAA Ochre Stop CAA Glutamine (Gln/Q) AAA Lysine (Lys/K) GAA Glutamic acid (Glu/E)

UAG Amber Stop CAG Glutamine (Gln/Q) AAG Lysine (Lys/K) GAG Glutamic acid (Glu/E)

G UGU Cysteine (Cys/C) CGU Arginine (Arg/R) AGU Serine (Ser/S) GGU Glycine (Gly/G)

UGC Cysteine (Cys/C) CGC Arginine (Arg/R) AGC Serine (Ser/S) GGC Glycine (Gly/G)

UGA Opal Stop CGA Arginine (Arg/R) AGA Arginine (Arg/R) GGA Glycine (Gly/G)

UGG Tryptophan (Trp/W) CGG Arginine (Arg/R) AGG Arginine (Arg/R) GGG Glycine (Gly/G)

the mRNA transcript binds to another aminoacyl-tRNA
with the corresponding complementary RNA sequence.
With the assistance of proteins called elongation fac-
tors (EFs), the process of elongation begins, whereby
the first aminoacyl-tRNA carrying methionine has the
bond to its amino acid broken, and that methionine is
bonded via a ‘peptide’ bond to the amino acid attached
to the tRNA matching the second codon. The mRNA
transcript shifts down one codon, and the first tRNA,
now devoid of an amino acid is released. The second
amino acid moves into the position of the former first
tRNA, the third codon is read, and an aminoacyl-tRNA
is matched to it. The amino acid chain is bound to the
new amino acid on the third tRNA, and so the pro-
cess proceeds, first matching codons with anticodons of
the appropriate aminoacyl-tRNAs, then releasing used
tRNAS, while elongating a chain of amino acids called
a polypeptide chain. Each codon, with four possible
bases (U, C, A, G) and (43 =) 64 possible combina-
tions, binds to a unique tRNA; however, as there are
only 20 different amino acids, different tRNAs, usual-
ly sharing the same first and second nucleotide in the
anti-codon, are attached to the same amino acid vari-

ant (Table 1). Because multiple codons can encode the
same amino acid, the RNA is said to be ‘degenerate’.
The elongation process ceases and termination begins
when one of three codons, UAA, UAG, or UGA is read.
These three nucleotide sequences do not have corre-
sponding aminoacyl-tRNAs, and as a result, the unoc-
cupied codon is bound to a termination factor (TF),
which releases the polypeptide chains once the last
amino acid is bound, and triggers the disassembly of
the ribosome from around the mRNA transcript. The
mRNA transcript is eventually degraded, and the result-
ing polypeptide chain undergoes post-translational pro-
cessing, where the chain is folded and other bonds and
superstructures are formed in order to construct a func-
tional protein.

Transmissible Diseases

Synonyms

Infectious diseases; Communicable diseases
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Definition

Communicable diseases are illnesses caused by micro-
organisms and transmitted from an infected person or
animal to another person or animal. They may be trans-
mitted directly through contact, or indirectly through
contaminated food or water, or may be introduced into
the body by animal or insect carriers. There are also
human disease carriers: healthy persons who may be
immune to microorganisms they carry, but represent
source of transmission. For some infective organisms
specific circumstances are required for their transmis-
sion, for example sexual contact in syphilis and gonor-
rhea, injury in the presence of infected soil or dirt in
tetanus, infected transfusion blood or medical instru-
ments in serum hepatitis.

Cross-References

� Communicable Diseases
� Infectious Diseases

Transmission

� Communication

Transplant Surgery

Definition

Transplant surgery addresses the removal of an organ,
tissue, or blood product from a donor and surgical
placement or infusion into a recipient. It is usually
the ultimate treatment option for diseases or conditions
where other medical treatments have not resulted in
improvements but have caused organ failure or injury.

Transtheoretical Model

Synonyms

Stages of Change Theory

Definition

The Transtheoretical Model (TTM), also called Stages-
of-Change-Theory, differentiates phases through which
people, groups, or organizations go when changing –
both for eliminating an old and for adopting a new

behavior or condition. This theory provides a time
dimension for the change process. The TTM of inten-
tional behavior change describes change as a pro-
cess that unfolds over time and progresses through six
stages: precontemplation (not ready to take action);
contemplation (getting ready); preparation (ready);
action (overt change); maintenance (sustained change);
and termination (no risk of relapse). In addition to these
temporal stages, the transtheoretical model encompass-
es the concepts of decision criteria, self-efficacy, and
change processes. The transtheoretical has been influ-
ential in research on smoking and has been extended to
other health risk behaviors.

Trash

� Communal and Industrial Waste

Traumatic Brain Injury

Synonyms

Intracranial injury; Head injury

Definition

Traumatic brain injury (TBI) is a brain damage caused
by a sudden trauma. The leading causes of death from
TBI are injuries related to firearms (among persons
aged 20–74), motor vehicles (among persons up to 19
years of age), and falls (among persons aged 75 and old-
er).The parts of the brain that might be damaged include
the cerebral hemispheres, cerebellum, and brain stem.
Depending on the extent of the damage to the brain, the
symptoms may range from mild to severe and the out-
come may be complete recovery, permanent disability,
or death. The abnormal states of consciousness that may
result from a TBI are stupor, coma, persistent vegetative
state, minimally conscious state, locked-in syndrome,
and brain death.

Travelers Diseases

� Tropical Diseases and Travel Medicine
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Treatment

� Healing
� Prevention, Tertiary

Treatment Effect

� Effect Size

Treatment Guidelines

Definition

A guideline is a statement or other indication of policy
or procedure by which to determine a course of action.
A medical guideline is a document with the aim of guid-
ing decisions and criteria in specific areas of health-
care, as defined by an authoritative examination of cur-
rent evidence (� evidence-based medicine). Guidelines
usually include summarized consensus statements but,
unlike these, they also address practical issues. Clini-
cal guidelines briefly identify, summarize, and evalu-
ate the best evidence and most current data about pre-
vention, diagnosis, prognosis, therapy, risk/benefit, and
cost-effectiveness. They then define the most impor-
tant questions related to clinical practice and identify
all possible decision options and their outcomes. Thus,
they integrate the identified decision points and respec-
tive courses of action for the clinical judgment and
experience of practitioners. Many guidelines place the
treatment alternatives into classes to help providers in
deciding which treatment to use.

Treatment of Infectious Diseases

� Therapy of Infectious Diseases

Treatment of Leprosy

Synonyms

Therapy of leprosy; Therapy of infections with myco-
bacterium leprae; Therapy of Hansen disease

Definition

There are two forms of leprosy, the paucibacillary (with
a small amount of bacteria) and the multibacillary. In
the case of paucibacillary leprosy, rifampin and dap-
sone are given for 6 months; if there is a break in
therapy, the treatment should be recommenced where
it broke off within a time interval of 6–9 months. Addi-
tional to rifampin and dapsone, multibacillary forms are
treated with clofazimine; treatment should last for at
least 2 years.

Treatment Monitoring

Definition

Treatment monitoring is implemented as part of
� infectious diseases control programs. It entails that
the patient’s treatment should be monitored, to make
sure that an individual takes and carefully follows the
prescription. The most typical example nowadays is the
so called “DOTS” (Direct Observation of Treatment-
Short course) for TB patients, which requires that the
patient should be seen taking the tablets.

Treatment Options

� Management of Oral Diseases

Treatment Protocol

Synonyms

Clinical protocol; Medical guideline

Definition

A treatment protocol in health care represents a plan for
a course of medical treatment. It aims to ensure the safe-
ty, efficiency and efficacy of a therapeutic intervention
(medical guideline for further explanations).

Treatment of the Symptoms
of a Disease

� Symptomatic Therapy
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Trematodes

Synonyms

Infection with flukes

Definition

The symptoms, which are caused by various species of
trematodes, depend on which organs are affected. Most
frequently, flukes settle in the liver. There is a feel-
ing of discomfort in the upper region of the abdomen
due to swelling of the liver (hepatomegaly); hepati-
tis, inflammation of the gallbladder or the bile ducts
or occlusions of the bile ducts can also occur. The
liver trematodes involved are: the liver fluke (Fascio-
la hepatica), which is spread worldwide, the cat liver
fluke (Opisthorchis felineus, causing ophisthorchiasis),
which can be found in Russia, and the Chinese liver
fluke (Clonorchis sinensis). Fasciolopsiasis is caused
by the large intestinal fluke, which is predominantly
found in Eastern Asia. The infection leads to abdominal
symptoms like colicky pain, meteorism, nausea, vomit-
ing, obstipation and diarrhea. Lung flukes are found in
Eastern and Southeast Asia, tropical West Africa and
Central and South America. These germs cause parag-
onimiasis, which is characterized by fever, cough, spu-
tum production and chest pain.

Trial Protocol

Definition

The trial protocol is a planning document that has to
be written prior to all trials or experiments involv-
ing human subjects, human materials or data. It has
to describe the study design, including the choice of
control groups (active comparator and/or placebo), all
planned procedures/treatments (including dosage, tim-
ing and – if applicable – blinding), the criteria to be
included or excluded (including prior and concomi-
tant therapies, treatment compliance, necessary safe-
ty measures), the human subjects or materials or data
involved in the described procedures and how they will
be assigned to the treatment groups and the determina-
tion of the necessary sample size, the efficacy and safe-
ty variables to be evaluated, the primary and secondary
endpoints as well as the statistical and analytical meth-

ods to be used to evaluate the data. Additionally, a risk–
benefit evaluation of the planned project and a descrip-
tion of the quality assurance applied to the project data
has to be included in the trial protocol.
The trial protocol is a major part of the documentation
required to be evaluated by the competent authorities
and ethics committees.

Tribal Characteristics

� Tribal Identity

Tribal Identity

Synonyms

Tribal characteristics

Definition

Tribal identity relates to characteristics of a tribe. The
tribe builds its identity on the positive image of the col-
lective self that is essential for the prosperity of the
tribe. Tribe members are taught that their tribe is the
smartest, the strongest, the most honest, etc.

Tribal Medicine

� Indigenous Health Care Services

Tribe

� Nation

Trich

� Trichomoniasis

Trichinellosis

� Trichinosis
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Trichiniasis

� Trichinosis

Trichinosis

Synonyms

Trichiniasis; Trichinellosis; Infection with Trichinella
nematodes

Definition

When insufficiently heated pork meat, contaminated
with Trichinella larvae, is eaten, trichinosis can occur.
In the intestines the larvae develop into adults (0.5 to
4mm in size), which release larvae into the mucous
membrane of the bowel. The larvae then penetrate the
intestinal wall, spread throughout the whole body and
reach the muscles. The muscles concerned most fre-
quently are the diaphragm and the muscles of the chest,
the arms and the legs. Besides aching and swelling
of the musculature, edema of the face and the eyelids
can appear. Trismus (characterized by an impairment
of the muscles responsible for breathing, chewing and
swallowing) occurs. Possible complications are neu-
rological symptoms, meningitis, encephalitis and car-
dio-circulatory failure. Inspections of meat are carried
out in the food processing industry to avoid trichiniasis
and, prior to consumption, meat should be sufficiently
cooked.

Trichomoniasis

Synonyms

Infection with Trichomonas vaginalis; Trich; Ping pong
disease

Definition

Trichomoniasis, which is caused by the flagellate proto-
zoon Trichomonas vaginalis, is spread worldwide and
primarily involves women. The risk of infection is
about 70% in each case of unprotected sexual inter-
course. Infections are asymptomatic in 50% of cases.
The incubation period lasts 4–20 days. Detection of
the pathogen is by culture. The main symptoms of the

infection are vaginal discharge, itching, an inflamma-
tion of the urethra (urethritis) and painful micturition.
Trichomoniasis can be treated with metronidazole.

Cross-References

� Sexually Transmitted Diseases

Trichuriasis

Synonyms

Infection with Trichuris trichiura; Whipworm infection

Definition

The whipworm, which is up to 5cm long, settles in the
cecum and in other parts of the upper colon. Symptoms
appear when there are more than 500 worms. These
symptoms are abdominal pain, diarrhea and bleeding.
The latter can cause anemia.

Tropical Diseases

Synonyms

Infectious diseases typical for tropical regions

Cross-References

� Tropical Diseases and Travel Medicine

Tropical Diseases and Travel Medicine

MONIKA KORN

Klinik für Kinder- und Jugendmedizin,
Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Infectious diseases typical for tropical regions; Infec-
tious diseases acquired on journeys; Contagious dis-
eases acquired on travels; Travelers diseases



1414 Tropical Diseases and Travel Medicine

Definition

Tropical diseases are infectious diseases, which pre-
dominantly or exclusively appear in tropical or sub-
tropical regions, due to the living conditions of the
pathogens or their transmitters. With the increase in
vacation travel of the populations of industrial coun-
tries, travel medicine has become a special medical sub-
ject. It aims at the registration of characteristics of dif-
ferent countries or regions – especially aspects of infec-
tion, in order to give recommendations to travelers con-
cerning prophylactic and therapeutic measures. More-
over, travel medicine specialists can carry out, or at least
support, diagnostic measures for, and therapy of, trav-
eler’s diseases.

Basic Characteristics

Characteristics and Transmitters
of Tropical and Travelers Diseases

Pathogens can be spread worldwide or only be present
in particular areas. Moreover, the virulence of one
and the same germ can show regional variability. The
spreading of microorganisms depends on different fac-
tors. On the one hand, the characteristics of the germ
itself play a decisive role; on the other hand, the modes
of transmission are important. If a pathogen is spe-
cialized to a particular host, it can only exist in the
biosphere of that host. Some of the disease-transmit-
ting insects are exclusively or predominantly found in
tropical or subtropical regions. Among such insects are
various mosquito species that, for example, transmit
� malaria, � yellow fever, � onchocerciasis, � Japa-
nese encephalitis or � West Nile fever. Particular mites,
which live in Southeast Asia and Northeast Australia,
transmit Tsutsugamushi fever, predatory bugs, which
are found in Central and South America, are respon-
sible for Chagas disease. Tsetse flies transmit sleeping
sickness (Fig. 1), which appears in Africa. Some mites
live in the moderate climatic zone. Diseases, which are
transmitted by these parasites, thus are primarily found
in Europe, like � tick-borne encephalitis (TBE) and
� Lyme borreliosis (LB). Parasitic infections, which
are restricted to tropical regions, are – among others –
bilharziasis (� schistosomiasis) and � Guinea worm
infection. A warm climate and bad hygienic condi-
tions facilitate reproduction and spreading of many
pathogens. Thus, several diseases primarily occur in
warmer regions, like hepatitis A and typhoid or paraty-

Tropical Diseases and Travel Medicine, Figure 1 Trypanosoma
brucei rhodesiense in blood slide with blue colored cytoplasma, red
colored cell nucleus and undulating membrane; leucocytes; Giem-
sa stain; magnified 1100:1 (from Grönert and Koenig 1968) (Source:
Lentze MJ, Schaub J, Schulte FJ, Spranger J (2002) Pädiatrie, Grund-
lagen und Praxis, 2nd edn. Springer, Berlin, p 823, Fig. 101.4)

phoid (typhoid fever). The number of cases of sal-
monellosis increases by 5–10% with every increase
of surroundings temperature by 5°C. Climatic changes
can cause a modification of the regional pathogens. Due
to global warming, one has to fear a further spreading
of germs, which up to now are only found in tropical
regions.

Recommendations in Travel Medicine

Among the populations of industrial nations, there is
a distinctive travel urge, and long-distance journeys
have become very popular. Journeying in a number of
countries involves great risk of contracting particular
infectious diseases. To avoid unnecessary risks, it is
essential for a traveler to be aware of necessary protec-
tive measures. Besides the family doctor, physicians,
who are specialized in travel medicine, and institutions
(like tropical institutes or public health departments),
the internet provides plenty of information, which is
useful for travelers (http://www.thirdworldtraveller.
com/Disease/diseases_TropSAmer.html, http://www.
cdc.gov/travel, http://dtg.org/). Recommended vacci-
nations, especially protection against tetanus, do not

http://www.thirdworldtraveller.com/Disease/diseases_TropSAmer.html
http://www.thirdworldtraveller.com/Disease/diseases_TropSAmer.html
http://www.cdc.gov/travel
http://www.cdc.gov/travel
http://dtg.org/
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only reflect the interests of the traveler, but are often
a condition of entry to various countries; some coun-
tries demand a certificate of yellow fever vaccination
(� yellow fever vaccination, active). Depending on the
situation at the time of the journey, a TBE-vaccination
(TBE-vaccination, active) may be recommended when
traveling into endemic regions. As repeated vaccina-
tions are necessary to achieve protection, sufficient
time should set aside for completion of the immuniza-
tion program. A great number of diseases are transmit-
ted by the ingestion of contaminated food or polluted
drinking water. Due to an accelerated reproduction rate
of germs at higher temperatures, the risk of infection
is greater in warm regions. Thus, a consistent com-
pliance to hygienic rules is very important (� water
quality and waterborne infectious diseases, � food
safety and fecal-orally transmitted diseases). Particular
fecal-orally transmitted infectious diseases can be pre-
vented by immunization: active hepatitis A-vaccination
(� hepatitis A-vaccination, active) as well as an active
typhoid-/paratyphoid vaccination (� typhoid fever/
paratyphoid vaccination, active) is available. Tourists
should be informed about further risks of infection
in tropical and subtropical regions. When bathing in
stagnant waters, infections with schistosomes (Bil-
harzia) (� schistosomiasis) or the Guinea worm can be
transmitted. Several infectious diseases are transmitted
by insects, especially mosquitoes. Thus, prophylactic
measures, prophylaxis of insect bites, are of absolute
importance. With regard to malaria, there are recom-
mendations for chemoprophylaxis and therapy in the
various endemic countries. If unexplained symptoms
occur after a stay in a foreign country, particularly fol-
lowing a journey to tropical or subtropical regions, it is
very important to inform the physician of that journey;
thus tropical diseases can be taken into consideration,
a diagnosis made more quickly and therapy started ear-
lier. In this connection, cooperation with a specialized
institute or laboratory might be necessary to allow the
necessary diagnostic procedures to be carried out.

Hemorrhagic Fevers

Hemorrhagic fevers are infectious diseases that are
accompanied by internal bleeding. By international
agreement, they are named after the place of their first
detection. Infections, which belong to this group of
hemorrhagic fevers, are � yellow fever, � Ebola fever,

� Dengue fever, � Lassa fever, � Marburg fever and
� Hanta fever. The viruses causing hemorrhagic fever
belong to four virus families: filoviruses, arenaviruses,
flaviviruses and bunyaviruses. The infection is a zoono-
sis as, in general, it is transmitted from animals to
humans. The main hosts are rodents and mosquitoes.
Some of the hemorrhagic fevers can also be transmitted
from one human to another. The pathogens are spread
worldwide, but they are primarily found in Africa,
South America and Southeast Asia. As they are easi-
ly transmitted and have high virulence, the viruses are
very dangerous. Diagnostic measures have to be car-
ried out in high security laboratories. Frequently, in
developing countries, these measures, which are very
expensive, are not available at all or cannot be per-
formed in time. Thus a spread of the disease is easily
possible. The average incubation time of hemorrhag-
ic fevers is one week; in Ebola it ranges between 2
and 21 days. Characteristic symptoms are high fever,
aching muscles and bones, joint pain, edema and an
impairment of the function of the liver and the kid-
neys. Disruption of blood coagulation leads to inter-
nal bleeding. Possible neurological complications are
pareses and cerebral seizures; moreover, shock and car-
diocirculatory failure can occur. Lethality depends on
the pathogen involved; in Ebola it can reach up to
80%. Quick therapy can considerably improve progno-
sis. Except for yellow fever, no vaccinations are avail-
able to prevent hemorrhagic fevers. Thus, prophylac-
tic measures are of great significance. The best means
of prevention is compliance to hygienic rules (� food
safety and � fecal-orally transmitted diseases), avoid-
ance of contact with rodents (especially rats and mice)
and prophylactic measures against insect bites. Further-
more, regulations concerning quarantine have to be fol-
lowed. In hospitals contaminated material has to be dis-
posed of properly, medical staff – and, if necessary, also
relatives of the patient – have to wear protective cloth-
ing (gowns, glasses, gloves, mouth-nose mask). Care-
less behavior concerning contact with infected persons,
even their dead bodies, is very dangerous; during funer-
al ceremonies pathogens have been transmitted by close
contact with the corpse.

Black Plague (Black Death)

Black Death is a disease which has been feared since
ancient times, and which had an important influence
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on the history of mankind. Plague is mentioned in the
Bible in the book of Exodus as one of the 10 calamities
God inflicted on Egypt. There are numerous represen-
tations of the disease in art and literature. Disastrous
plague epidemics repeatedly occurred, and they are
especially well-known from the Middle Ages. Today,
plague is primarily found in parts of Southeast Asia,
Iran, Congo, Tanzania and Madagascar as well as in
the tropical regions of Central and South America.
Four forms of plague can be differentiated: � bubonic
plague, � plague sepsis, � lung plague and � abortive
plague. The disease is caused by the bacterium Yersinia
pestis; in general, it is transmitted by the bite of an
infected rat flea, the incubation period ranges between
a few hours and 7 days. Lung plague can also be trans-
mitted from one individual to another by droplets. Ther-
apy consists of the administration of antibiotics, with
streptomycin, chloramphenicol or tetracyclines + sul-
fonamides being effective. An immunization is possi-
ble, but due to various reasons, it is hardly ever indi-
cated: disease protection rate is not sufficient, the vac-
cine is not tolerated well, immunity only lasts for 3–
6 months, and the overall risk of infection is low. Impor-
tant prophylactic measures include improving hygien-
ic conditions and rat extermination. Yersinia pestis has
been considered as of use in biological warfare.

Leishmaniasis

Leishmaniasis is caused by different flagellate protozoa
of the genus Leishmania (Fig. 2). It is transmitted by

Tropical Diseases and Travel Medicine, Figure 2 Extracellular
amastigote-like forms of Leishmania (L. Major). Monatsschrift Kinder-
heilkunde, 154, 2006; 221, Fig. 1

Tropical Diseases and Travel Medicine, Figure 3 Local cutaneous
leishmaniasis (LCL), multiple skin lesions (“oriental sores”) in an Ira-
nian child (photo kindly provided by Dr. Ali Khamesipour, Teheran).
Monatsschrift Kinderheilkunde, 154, 2006; 226, Fig. 4

sand flies. Various vertebrates can serve as hosts, pri-
marily dogs, foxes and small rodents. Leishmaniae have
not been found beyond the 45th degree of latitude or
800m altitude. Except for Australia, they have a world-
wide spread and cause about 12 million cases of dis-
ease each year. Due to global warming, an increasing
incidence has to be feared. The incubation period of
leishmaniasis varies considerably; it ranges from one
week to several months or even years. The most dan-
gerous form is visceral leishmaniasis (� leishmaniasis,
visceral) or “kala-azar” (Hindi for “black water fever”),
which – without treatment – takes a lethal course. Fur-
ther forms of the infection are cutaneous (leishmani-
asis, cutaneous) (Fig. 3) and mucocutaneous leishma-
niasis (� leishmaniasis, mucocutaneous). The strains
of leishmaniae cannot be distinguished morphological-
ly; differentiation requires immunological or molecu-
lar biological methods. Prophylactic measures to avoid
leishmania infection include the use of repellents (N-
diethyl-m-toluamide, DEET) and permethrin-impreg-
nated mosquito nets.

Cross-References

� Abortive Plague
� Bubonic Plague
� Chagas Disease
� Dengue Fever
� Guinea Worm Infection
� Hanta Fever
� Hepatitis A Vaccination, Active
� Infection with Ebolavirus
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� Japan Encephalitis
� Lassa Fever
� Leishmaniasis, Cutaneous
� Leishmaniasis, Mucocutaneous
� Leishmaniasis, Visceral
� Lung Plague
� Lyme Borreliosis (LB)
� Malaria
� Marburg Fever
� Onchocerciasis
� Plague Sepsis
� Prophylaxis of Insect Bites
� Schistosomiasis
� Sleeping Sickness
� Tick-Borne Encephalitis (TBE)
� Tick-Borne Encephalitis (TBE) Vaccination
� Tsutsugamushi Fever
� Typhoid Fever/Paratyphoid
� Typhoid Fever/Paratyphoid Vaccination, Active
� West Nile Fever
� Yellow Fever
� Yellow Fever Vaccination, Active
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Tsutsugamushi Fever

Synonyms

Infection with Rickettsia tsutsugamushi; Scrub typhus

Definition

Tsutsugamushi fever is caused by the bacterium Rick-
ettsia tsutsgamushi, which is found in Central, East
and Southeast Asia as well as in Northeast Australia,
India, Pakistan and Oceania. The infection is trans-
mitted by mites that live on low growing plants and
in rice fields. Following an incubation period of 7–30
days, the infection starts with fever, headache and joint
pain. Later a generalized rash develops. In severe cas-
es, myocarditis or encephalitis can occur, the outcome
might be lethal. Treatment consists of antibiotic admin-
istration, with tetracyclines and chloramphenicol being
effective. The only prophylactic measure is to wear cov-
ering clothes to avoid mite bites.

Tuareg (Northern Africa, Sahara)

� Indigenous Health – Africa

Tubal Occlusion

Definition

Tubal occlusion is a blockage of the fallopian tubes that
results from scarring or damage caused by untreated
or severe reproductive tract infections. Tubal occlusion
is a primary cause of infertility in sub-Saharan Africa
(known as tubal factor infertility).

Cross-References

� Infertility

Tuberculin Skin Test

Synonyms

Mendel–Mantoux test

http://dtg.org/
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Definition

The tuberculin skin test or Mendel–Mantoux test was
developed by Felix Mendel (in Germany) and Charles
Mantoux (in France) in 1909. By means of the test,
immunologic reactions are checked to reveal a prior
contact with tubercle bacilli. For the test 0.1ml (5 units)
of purified tuberculin are injected intradermally at the
inner side of the forearm near the wrist. After a time
interval of 72 hours, the reaction is judged by a skilled
person. An induration of >5mm means a positive result,
or >15mm in the case of a prior BCG vaccination,
respectively. Falsely negative results are possible if
the tuberculosis infection is recent, there is an infec-
tion with another mycobacteria or virus, or if only 6–
8 weeks has elapsed since active vaccination. If a per-
son cannot show an adequate immune response due to
AIDS or other forms of immunodeficiency, the tuber-
culin test can be negative as well.

Tuberculosis

Synonyms

Mycobacterium tuberculosis complex; Phtisis (τ ισ ισ );
Consumption; Wasting disease; King’s evil; White
plaque; Morbus Koch (Koch’s disease); Scrofula; Tabes
mesenterica

Cross-References

� Morbus Koch (Koch’s Disease)
� Tuberculosis and Other Mycobacterioses

Tuberculosis and Other Mycobacterioses

MONIKA KORN
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Synonyms

TB; Mycobacterium tuberculosis complex; Consump-
tion; Phtisis (πητ ισ ισ ); King’s evil; White plague;
Wasting disease; Scrofula, Pott’s disease

Definition

Tuberculosis (TB) is responsible for the most infectious
diseases deaths worldwide. It is caused by mycobacte-
ria and is most frequently transmitted by droplets. Tu-
berculosis primarily occurs under conditions of poor
socioeconomic status, poor health or a compromised
immunity.

Basic Characteristics

History

Tuberculosis is a very old disease. Remnants of skele-
tons from India and America, dated to 2000 BC, and
Egyptian mummies from 3000–2400 BC, show evi-
dence of tuberculosis. In 460 BC, the Greek physician
Hippocrates described tuberculosis as the disease with
the widest spread. The Greek term “phthisis” means
consumption. In 1839, Johann Lukas Schönlein made
clear that a variety of described symptoms were man-
ifestations of the same disease. It was observed that
there was a connection between insufficient nutrition
and bad living conditions and the occurrence of TB.
Due to this observation, tuberculosis sanatoria were
founded (the first in Poland in 1859). With tubercu-
losis being understood as an infectious disease, the
patients were isolated; furthermore, avoidance of con-
tact with contagious sputum was recommended. To
improve surveillance, tuberculosis became a notifiable
disease in most of the European countries in 1880.
In 1882, the German bacteriologist Robert Koch dis-
covered that TB was caused by � Mycobacterium
tuberculosis. The technique of X-ray, invented at the
end of the 19th century, became an important diagnos-
tic measure. With the recognition that tuberculosis in
cattle was similar to the disease in humans, untreated
milk was identified as a source of infection. � Pasteur-
ization of milk considerably reduced the incidence of
intestinal tuberculosis. The development of the � tuber-
culin skin test, by Felix Mendel (in Germany) and
Charles Mantoux (in France) in 1909, allowed people
who had been in prior contact with the tubercle bacilli
to be identified. In 1921, a vaccination against tuber-
culosis, the � bacille clamette–guérin (BCG) vaccina-
tion, was introduced. By 1943, the first effective antibi-
otics against mycobacteria (streptomycin, PAC, con-
teben and neoteben) became available.
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Significance of Tuberculosis (TB)

Since ancient times, tuberculosis has been of great
significance for mankind. Without treatment, 50–60%
patients die within 2–5 years. Due to their close con-
tact living conditions in mass camps, tuberculosis was
a common disease in soldiers of municipal armies dur-
ing the 19th and 20th centuries. In the year 1815, tuber-
culosis was the cause of a quarter of all deaths; at the
beginning of the 20th century every sixth person in
France died from TB. The social relevance of tubercu-
losis was underlined by its representation in the arts, as
in “Lady of the Camellias” by Alexandre Dumas and
in “La Traviata” by Guiseppe Verdi. With the improve-
ment of socioeconomic conditions in industrial coun-
tries (better living situations, improved hygienic stan-
dards and better nutrition), a decline of TB incidence
was observed by the beginning of the 20th century.
However, since the 1980s tuberculosis has gained sig-
nificance again. On the one hand, multiresistant strains
have developed; on the other hand, a dramatic increase
in the incidence of tuberculosis has occurred along with
the increased incidence of AIDS and the immunocom-
promised status of those infected with HIV. In 1993,
the WHO declared tuberculosis a global emergency.
TB has the highest worldwide mortality. Today, 95%
of the disease appears in Asia, the South Pacific region
and Africa. In the Western World, where the inci-
dence of TB, once classified as low, has gained sig-
nificance due to migration movements from countries
with high TB-incidence. Worldwide, 8–9 million new
TB-infections and 2 million deaths have to be expect-
ed every year. In new infections, 45% of the organ-
isms can be detected in the sputum of infected people
and TB has to be classified as highly contagious. One
third of the world population is assumed to be infect-
ed with tuberculosis; 5–10% of these are expected to
develop an active TB at sometime. With people be-
tween the age of 15 and 45 years being the most fre-
quently involved, a great socioeconomic problem aris-
es as this is the age-group with the highest productivi-
ty.

Classification and Different Forms of Tuberculosis

The term Mycobacterium tuberculosis complex sum-
marizes infections that are caused by the mycobacte-
ria M. tuberculosis, M. bovis and M. africanum. Oth-
er mycobacteria, except for Mycobacterium leprae (see

below), are called � MOTT (mycobacteria other than
tuberculosis). Tuberculosis can be divided into � pri-
mary complex of tuberculosis (when a person is first
infected) and � post primary tuberculosis (a fresh infec-
tion in a person who has had an earlier attack). Tubercu-
losis can also be classified as pulmonary and extrapul-
monary. With a percentage of 85%, TB manifestation
in the lungs is the most frequent form. Lymph node TB
generally appears at the neck and in the armpits. In skin
tuberculosis, there are small wounds, tears and warty,
purulent efflorescences. Other organs that can be affect-
ed are: the intestines, the kidneys, the urinary tract, the
meninges, the liver and the eyes. Moreover, the knees or
other joints as well as bones, especially the spinal col-
umn, can be involved. Miliary tuberculosis is character-
ized by many small foci that can be spread over various
organs. Tuberculosis can appear as open or closed. In
closed tuberculosis, the pathogens are encapsulated and
do not come into contact with the outside world. The
open form of TB occurs when pathogens are present
in the respiratory or the urinary tract and thus can be
expelled by coughing or passed in the urine.

Transmission of TB

Tuberculosis can be transmitted from animals to
humans; TB belongs to the zoonotic infections. Trans-
mission from human to human occurs most frequently
by droplets. The only contagious form is open tuber-
culosis. In this connection, is has to be mentioned that
infection cannot only take place due to a breathing
in of infectious droplets, but also by germ-containing
dust particles or dried contagious secretions. Moreover,
transmission is possible by ingestion (milk) or through
the skin as a so-called inoculation tuberculosis. Other
extrapulmonary forms of TB in general are caused by
hematogenic spread of the pathogens.

Symptoms of Tuberculosis

In closed TB, the symptoms are nonspecific (tiredness,
lack of appetite, loss of weight and swollen lymph
nodes) and specific (a mild fever that occurs in the
afternoon). Typical symptoms are: night sweats and
a permanent little cough without much sputum. In open
tuberculosis, cough persists for more than 3 weeks, with
the cough causing chest pain; shortness of breath (dysp-
nea) can occur. The sputum of infected persons consists



1420 Tuberculosis and Other Mycobacterioses

of a yellow-greenish mucus and, in cases of lung dam-
age, blood.

Diagnostics of TB

Diagnosis of tuberculosis can be done microscopical-
ly on direct preparation or by a culture of bronchial
secretions (sputum) or gastric juice. The disadvantage
of a culture is that the pathogens grow slowly, detection
taking 4–6 weeks. However, fluid cultures with mod-
ern methods take 1–2 weeks. A direct identification can
be done through PCR (polymerase chain reaction) or
other molecular biological methods. Differentiation of
species is achieved by gene probes. Diagnostic mea-
sures include X-ray and computed tomography (CT) of
the lungs. X-ray of the chest shows round foci of calci-
fication; in CT a moth-eaten pattern is seen.

Therapy of Tuberculosis (TB)

In earlier times, surgical intervention consisted of artifi-
cial collapse of the lung (pneumothorax) or the removal
of parts of the lung (lobectomy) and, besides drugs and
stays in health resorts, was the mainstay of treatment.
Today, surgery is only resorted to in cases of resistant
disease, which cannot be cured medicinally. Improv-
ing living conditions (hygiene, nutrition) still has an
important supporting function regarding TB convales-
cence. As for medicinal treatment, uncomplicated and
multiresistant tuberculosis (� medicinal treatment of
uncomplicated tuberculosis; � medicinal treatment of
multiresistant tuberculosis) have to be considered sepa-
rately. Therapy in uncomplicated TB lasts for 6 months;
complicated TB 9 months, unless it coexists with HIV-
infection when it can last up to 12 months; and multire-
sistant TB for 21–24 months. The medications have to
be taken once daily. If the drugs are effective against
the pathogen, the patient is no longer contagious after
a therapy interval of 2 weeks.

Problems in TB-Therapy

The fight against tuberculosis proves to be extreme-
ly difficult. When there are increases in total popula-
tions, large refugee movements, regions of impover-
ishment with poor living conditions, insufficient nutri-
tion, and lack of hygiene and medical care, the inci-
dence of TB increases. Another complicating factor is
the increasing spread of AIDS. As treatment of TB is

long-lasting, a great deal of tolerance is required from
patients. Despite having tuberculosis, many patients do
not feel very ill. That is why they often do not see
the need for consistent long-term therapy, especially
when they lack any knowledge of the disease. This sit-
uation is most common in the developing countries,
and elsewhere where there are difficult socioeconom-
ic circumstances (homelessness, drug addiction). Due
to ineffective therapy, there is a risk of resistant strains
of mycobacteria developing. For various reasons, these
resistant germs are a serious problem for a health care
system. To begin with, therapy costs are much higher
than those for standard therapeutics (about 100 fold);
moreover, higher drug toxicity has to be expected. Last,
but not least, the duration of treatment is much longer
(21–24 months). Due to the longevity of the treatment,
there is a high rate of dropout from therapy, result-
ing in a reduced healing rate and an increased mortal-
ity. To increase compliance with therapy, especially in
the developing countries, observation of drug admin-
istration was established, the so-called DOTS (directly
observed treatment, short-course)-strategy (http://www.
who.int/tb/dots/en/).

Prevention of Tuberculosis (TB)

Besides isolation of infected persons and effective med-
ical treatment, preventive measures, like good public
health and conscientious surveillance, are of great sig-
nificance. If control is neglected there is a risk of an
increase in the incidence of TB. This was shown in the
1980s when there was a revival of tuberculosis in New
York and in the 1990s a similar situation occurred in the
former Soviet Union. In countries that are at high risk
of tuberculosis, the BCG vaccination is a possible pre-
ventive measure. It has to be carried out quite early after
birth. Unfortunately, the protective effect of the immu-
nization is time-limited. Under certain circumstances,
a � chemoprophylaxis of tuberculosis can be indicat-
ed.

Leprosy

Leprosy is caused by Mycobacterium leprae. Like
tuberculosis, it is a very old disease, which was already
known in ancient times. The most famous historical
description is found in the Bible (in the Old Testament).
In antiquity, for fear of infection, people who fell sick
with leprosy were isolated. However, the risk of infec-

http://www.who.int/tb/dots/en/
http://www.who.int/tb/dots/en/
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tion is low as leprosy is only transmitted in long last-
ing close contact situations. Today, 75% of all cases of
leprosy occur in South East Asia, primarily in India.
Outbreaks of the disease increase in poor socioeconom-
ic conditions (lack of nutrition, bad physical constitu-
tion, insufficient hygienic measures). Leprosy primari-
ly involves the skin and the peripheral nervous system.
Typical symptoms are a loss of hair, an impairment of
sweat production and sensory disorders. Spots and nod-
ules appear on the skin, indurations destroy the face
and, later, other parts of the body. Due to damage of
the nerve tracts, muscle weakness and muscular atrophy
occur; eyelid closure disruption can lead to blindness.
Due to the trophic impairment of the skin, even small
injuries can cause abscesses and necroses, the enlarge-
ment of which can lead to mutilation of the extremities.
People suffering from leprosy have always feared social
isolation but, in 1984, WHO announced that antibiotic
� treatment of leprosy could cure the disease. Treat-
ment lasts several months (http://dermatology.cdlib.org/
92/reviews/leprosy/ishii.html).
In conclusion, tuberculosis is the infectious disease
with the highest worldwide mortality. With the advent
of AIDS, TB-incidence increased and the disease
gained enormous significance. Poor socioeconomic
conditions, a lack of knowledge and understanding of
the disease, the necessity of long-term therapy and the
development of multiresistant germs make the fight
against tuberculosis – and against the other forms of
mycobacterioses – very difficult.

Cross-References

� Bacille Calmette-Guérin (BCG) Vaccination
� Chemoprophylaxis of Tuberculosis
� Medicinal Treatment of Multiresistant Tuberculosis
� Medicinal Treatment of Uncomplicated Tuberculosis
� MOTT (Mycobacteria Other than Tuberculosis)
� Mycobacterium tuberculosis
� Pasteurization
� Post Primary Tuberculosis
� Primary Complex of Tuberculosis
� Treatment of Leprosy
� Tuberculin Skin Test
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Tubu (Western Africa, Southern Sahel)

� Indigenous Health – Africa

Tungus (North Asia)

� Indigenous Health, Asian

Tuskegee

Definition

Tuskegee Study of Untreated Syphilis in the Negro Male,
started in 1932. Its purpose was to record the natural
history of syphilis in black males with the hope of jus-
tifying treatment programs. It was conducted without
any � informed consent and without explaining to the
participants the real purpose of the study. Researchers
told the men they were being treated for “bad blood,”
a local term used to describe several ailments, including
syphilis, anemia, and fatigue. Although originally pro-
jected to last 6 months, the study actually went on for
40 years. Participants did not receive the proper treat-
ment, even after the discovery of penicillin. For taking
part in the study, the men received free medical exams,
free meals, and burial insurance. It is referred to as one
of the most shameful scandals against human dignity.

Tuvans

� Indigenous Health, Asian
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Twin Studies

Definition

Twin studies have been traditionally used to estimate
the genetic contribution to disease development by
comparison of monozygotic pairs, who share all their
genes, with dizygotic twins, who share half their genes,
using a concordance rate as a standard measure of simi-
larity. Greater concordance rate in monozygotic twins
compared to dizygotic twins favors genetic factors,
while any discordance in monozygotic twins underline
the role of environmental factors.

Two-Sided Test

Synonyms

Two-tailed test; Non-directional test

Definition

Test of statistical significance based on the assumption
that the data are distributed at both sides of a central
value.

Two-Tailed Test

� Two-Sided Test

Type I Error

Synonyms

Alpha error

Definition

A Type I error is an error when a true null hypothe-
sis is rejected (i. e., it is concluded that a false alter-
native hypothesis is true). The likelihood of commit-
ting a Type I error is specified by the alpha (α) lev-
el a researcher employs in evaluating an experiment.
The more concerned a researcher is about committing
a Type I error, the lower the value of α the researcher
should employ.

Cross-References

� Alpha Error

Type II Error

Synonyms

Beta error

Definition

A Type II error is when a false null hypothesis is
retained (i. e., it is concluded that a true alternative
hypothesis is false). The likelihood of committing
a Type II error is represented by beta (β) and is inverse-
ly related to the likelihood of committing a Type I error.

Cross-References

� Beta Error

Typhoid Fever

Synonyms

Infection with Salmonella typhi

Cross-References

� Water Quality and Waterborne Infectious Diseases

Typhoid Fever Immunization, Active

� Typhoid Fever
� Vaccination, Active

Typhoid Fever/Paratyphoid

Synonyms

Infection with Salmonella typhi; Infection with Salmo-
nella typhi murium

Cross-References

� Water Quality and Waterborne Infectious Diseases
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Typhoid Fever/Paratyphoid Immunization,
Active

� Typhoid Fever/Paratyphoid Vaccination, Active

Typhoid Fever/Paratyphoid Vaccination,
Active

Synonyms

Typhoid fever/paratyphoid immunization, active

Cross-References

� Immunization, Active

Typhoid Fever Vaccination, Active

Synonyms

Typhoid fever immunization, active

Cross-References

� Immunization, Active

Typhoid Vaccination

Synonyms

Typhoid immunization; Enteric fever vaccination;
Enteric fever immunization

Definition

The oral typhoid � vaccine was developed between
1930 and 1943. It is administered in 3 doses at inter-
vals of 48 hours, with a further dose given a year lat-
er if the risk of infection is still present. The vaccine
is very well tolerated and provides a protection rate
of 50–90%. A contraindication for the vaccination is
immunodeficiency. As an alternative, a dead vaccine
may be administered once parenterally. This vaccine
is permitted after 2 years of age. Repeat vaccinations
must be given after 3 years if the risk of infection is still
present.

Typical Mycobacteria, Tubercle Bacilli

� Mycobacterium Tuberculosis
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UK HTA Methodology Programme

Definition

The UK HTA Methodology Programme is a scientific
program in the UK with the aim of promoting the iden-
tification, development, and use of appropriate research
methods so that health and social care can be built on
the best possible evidence base.

Ulcus molle

Synonyms

Chancroid; Chancroidal bubo; Inguinal bubo; Soft
chancre; Simple chancre; Ducrey’s chancre; Ducrey’s
disease

Definition

Ulcus molle, which is primarily found in tropical
regions, is caused by the bacterium Haemophilus
ducreyi. Following an incubation period of 3–7 days,
a painful ulcer develops at the site of infection. Often,
the disease spreads via the lymphatic vessels. Treatment
consists of a single dose of azithromax orally or ceftri-
axone intramuscularly. Possible alternatives are an oral
erythromycin for a week or oral gyrase inhibitors for
three days.

Ultraviolet Index

� UV Index

UN

� United Nations

Uncertainty

Definition

With uncertainty, a condition is described in which
the true value of a parameter is unknown because the
knowledge or the methods for measurement are not per-
fect or not available. Uncertainty is distinct from vari-
ability, which describes known differences in a parame-
ter. The uncertainty around the true value of a parameter
in health economic analysis should be identified, mea-
sured, and described. Common instruments to describe
uncertainty are deterministic and probabilistic � sensi-
tivity analysis.

UN Charter

� United Nations Charter

Under-Five Mortality

Synonyms

Infant mortality; Child mortality

Definition

Infant and child mortality are deaths to children under
age 1 and age 5. The infant � mortality rate (IMR) is
usually calculated by the number of deaths to infants
under age one per thousand births in a given year.
Despite its name, the IMR is not a rate; rather the
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IMR approximates the probability of dying before age
1. Child mortality (often called under-five mortality) is
measured as probability, or the proportion of children
dying before their fifth birthday. Like the IMR, under-
five mortality is often reported per-thousand births.
Child mortality can be determined using mortality rates,
where available, or indirectly based on census data.
Although infant and child survivorship have greatly
improved throughout the world, mortality remains high
in many developing countries. In Africa, about 10 per-
cent of all children born will die before their first birth-
day; by age 5 this proportion will exceed 17 percent.

Cross-References

� Infant and Child Mortality

Undernourishment

� Undernutrition

Undernutrition

Synonyms

Undernourishment

Definition

Undernutrition is an insufficient intake or poor absorp-
tion or poor biological use of nutrients consumed of
food which leads to a lack of energy and nutrient needs
(� nutrition).

Cross-References

� Malnutrition

Understanding of Good Health

Synonyms

Health literacy

Definition

Health literacy is defined in the context of Health Pro-
motion by the WHO Heath Promotion Glossary as fol-
lows: Health literacy represents the cognitive and social

skills that determine the motivation and ability of indi-
viduals to gain access to, understand, and use informa-
tion in ways that promote and maintain good health.
Health literacy is the degree to which individuals can
obtain, process, and understand the basic health infor-
mation and services they need to make appropriate
health decisions. However, health literacy goes beyond
the individual. It also depends upon the skills, prefer-
ences, and expectations of health information providers
like doctors, nurses, administrators, home health work-
ers, the media, and many others. Health literacy arises
from a convergence of education, health services, and
social and cultural factors.

UNDP

� United Nations Development Programme

Undulant Fever

� Brucellosis

UNESCO

� United Nations Educational, Scientific and Cultural
Organization

UN General Assembly

� United Nations General Assembly

UNHCR

� United Nations High Commissionerfor Refugees

UNICEF

� United Nations Childrens’ Fund

Unicellular Organisms

� Protozoa
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Unintentional Injuries

Definition

WHO defines unintentional injuries as ‘. . . a bodily
lesion at an organic level resulting from acute exposure
to energy (this energy can be mechanical, thermal, elec-
trical, chemical or radiant) interacting with the body in
amounts that exceed the threshold of physiological tol-
erance. In some cases a injury results from an insuffi-
ciency of any of the vital elements (in drowing, stran-
gulation or freezing). The time between exposure and
the appearance of the injury is short.’ In contrast, inten-
tional injuries are caused by external violence or they
are self-inflicted.

Union Formation

Definition

The process of forming a partnership with another
individual through which there are socially recognized
rights and responsibilities. In the context of family stud-
ies, these rights and responsibilities typically extend
to issues of sexuality as well as social and economic
resources (� social resources). In this context, a union
may involve the partnership of a same sex or oppo-
site couple. The formation process may involve a legal
or political process such as marriage or a commitment
ceremony. Cohabitation is typical in the union forma-
tion process; however, union formation may also occur
among non-cohabiting couples.

Unit of Analysis

Definition

The decision regarding a unit of analysis should be
based on statistical considerations and the nature of
the particular problems under study. This decision
must be made during the data evaluation stage. This
includes identification of independent comparisons or
estimates of relationship strength. The unit of analysis
in research synthesis must be laboratories, studies, sam-
ples, or comparisons. Laboratories as units: in this case,
the synthesist conducts a synthesis within a synthesis
because a decision about how to synthesize results must

first be made within laboratories and then between lab-
oratories. Studies as units: if a single study contains
information on more than one test of the same compari-
son, the synthesist can calculate the average results and
use these to represent the study (median results can be
used). Samples as units: this permits a single study to
contribute more than one statistical test if the tests are
carried out on separate samples of people. Comparison
as units: in this case, identification of independent units
of analysis uses the individual comparison. Shifting unit
of analysis: this method permits each statistical test to
be initially coded as if it were an independent event.

United Nations

JANE DAMERAU

Forschungsverbund Public Health Sachsen-
Sachsen Anhalt e. V., Medizinische Fakultät,
Technische Universität, Dresden, Germany
Jane.Damerau@mailbox.tu-dresden.de

Synonyms

United Nations Organization; UN; UNO

Definition

The United Nations is an international organization
with, as of 2007, 192 member states. It was founded on
24 October 1945 by 51 countries ratifying the United
Nations Charter. The organization is made up of admin-
istrative bodies including the General Assembly, Secu-
rity Council, Economic and Social Council, Trustee-
ship Council, Secretariat, and the International Court of
Justice. It intends to maintain international peace and
security, to develop friendly relations among nations,
to cooperate in solving international economic, social,
cultural and humanitarian problems and in promoting
respect for human rights and fundamental freedoms as
well as to be a center of harmonizing the actions of
nations in attaining these goals. Several agencies, pro-
grams, and bodies strive to realize these purposes.

Basic Characteristics

Structure

The international organization consists currently of
192 member states, communicating in six official lan-
guages – Arabic, Chinese, English, French, Russian and
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Spanish. It was founded in 1945 after the end of the
Second World War hoping that it would solve future
political problems among countries in a peaceful way.
The constituting instrument of the United Nations is the
� United Nations charter which spells out the rights
and duties of member states and establishes the orga-
nization’s organs and procedures. The organization is
made up of six principal organs – � United Nations
General Assembly, � United Nations Security Coun-
cil, Economic and Social Council, Trusteeship Coun-
cil, � International Court of Justice and Secretariat.
The most important organ for deliberation is the Gener-
al Assembly to which all members belong. The Secu-
rity Council’s main responsibility is the maintenance
of international peace and security. It consists of five
permanent members (China, France, Russia, the Unit-
ed Kingdom, and the United States) and ten rotating
members that are voted by the General Assembly for
two-year terms. However, the United Nations fami-
ly additionally consists of several agencies, programs,
and bodies. United Nations programs and funds, such
as the � United Nations Children’s Fund (UNICEF)
and the � United Nations Development Programme
(UNDP), as well as specialized agencies, such as the
� World Health Organization (WHO) and the � United
Nations Educational, Scientific and Cultural Organiza-
tion (UNESCO), aim at supporting economic and social
endeavor.
The headquarters of the organization is in New York
City but its land and buildings are international territo-
ry. In addition, several offices exist all around the world.
The organization is financed from contributions by the
member states.

Purposes

According to the Charter, the United Nations aims at
the maintenance of international peace and security, the
development of friendly relations among nations, the
cooperation in solving international economic, social,
cultural, and humanitarian problems and in promoting
respect for � human rights and fundamental freedoms
and at being the centre for harmonizing the actions of
nations in achieving these tasks.

Achievements

Human Rights The creation of a comprehensive
body of human rights law is one of the great achieve-

ments of the United Nations. By the adoption and
proclamation of the Universal Declaration of Human
Rights in 1948 a basis was established for a univer-
sal and internationally protected code of human rights.
Numerous expansions led to improvements creating
a broad range of internationally accepted rights. Actual-
ly, the United Nations still continues to strengthen and
coordinate the protection and promotion of them around
the world.

Humanitarian Action For the first time the Unit-
ed Nations coordinated � humanitarian relief opera-
tions in Europe after the end of the Second World War.
Today, they are a major provider of emergency relief
and longer-term assistance. In 2002 alone, the Office
for the Coordination of Humanitarian Affairs launched
24 inter-agency appeals collecting more than $ 4.2 bil-
lion to support 35 million people in 18 countries and
regions. Leading institutions to deliver humanitarian
assistance are the � United Nations High Commission-
er for Refugees (UNHCR), the � World Food Pro-
gramme (WFP), the United Nations Children’s Fund
(UNICEF), and the United Nations Development Pro-
gramme (UNDP).
The United Nations High Commissioner for Refugees
supports every year millions of � refugees, asylum
seekers, internally displaced persons, stateless persons,
and others of concern. The agency endeavors to protect
them and to resolve their problems. It assists these peo-
ple in finding safe refuge in another state. By the end of
2005, 20.8 million people had received help.
The World Food Programme saves millions of lives.
It supports victims of wars and natural disasters with
relief and reconstructive operations. The program helps
people who are unable to produce or obtain enough
food for themselves and their families. The WFP food
aid reached 96.7 million people in 82 countries in 2005.
The United Nations Children’s Fund pays particular
attention to children. It strives to ensure the protection
of children’s rights and to expand their opportunities
to reach their full potential. In cooperation with other
� humanitarian agencies, such as the � International
Red Cross and Red Crescent Movement, the fund pro-
vides children with drinking water, food and medicine.
It provides vaccinations for children and organizes the
buildings of schools. In 2005 the fund carried out pro-
grams for children and their families in 157 countries,
areas, and territories.
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United Nations, Figure 2 UN headquarter

However, the United Nations do not only help imme-
diately after disasters. In form of the United Nations
Development Programme the organization also assists
disaster-prone countries for extended periods. The pro-
gram is mandated to fight poverty. It fosters securi-
ty, economic growth, good governance, and respect for
human rights hoping to reduce man-made disasters.
The work of the World Health Organization (WHO)
for the delivery of humanitarian assistance is essen-
tial as well. It concentrates on the health needs of peo-
ple in poverty and misery. The organization arranges
and coordinates appropriate relief operations, includ-
ing measures to combat disease, especially infectious
disease, provisions of vaccinations, and appropriation
of drugs and medical equipment. One of the achieve-
ments the WHO is most proud of is the eradication
of smallpox in the late 1970s. The organization coor-
dinated the campaign to eradicate the deadly disease
between 1967 and 1979. For the first and, so far, only
time a major infectious disease has been completely
eliminated. At the moment, the WHO is trying to erad-
icate polio worldwide. So far the Global Polio Eradica-

tion Initiative has reduced the number of cases of polio
by more than 99%. In 2005 there were just a few hun-
dred cases reported.

International Peace and Security One of the pri-
mary purposes of the United Nations is to maintain
international peace and security. Since its foundation,
the organization has helped to end numerous conflicts.
It promotes activities of prevention and peacemaking,
peacekeeping, peace-building and disarmament. As of
February 2007, there have been 61 peacekeeping oper-
ations since 1948. For the last years more conflicts
have taken place within, rather than between, states.
Confronted with this problem, the Security Council
has established complex and innovative peacekeeping
operations. However, faced with the immense problems
within some countries, the UN were unable to establish
any operations between the years 1995 to 1997. More
recently, new missions have shown just how important
the work of the United Nations is in solving conflicts
peacefully.

Criticism

The achievements of the United Nations demonstrate
that the organization has improved the lot of many
people and that conflicts can be resolved peacefully
through their work. However, there are things that need
criticizing and improving.
The weak spot of the United Nations is its lack of inher-
ent authority. Due to the structure of the Security Coun-
cil, the organization is often unable to act in a clear
and decisive way when confronted with a crisis. The
five permanent members often use their veto power to
avert condemnation and sanctions against themselves or
their friendly nations. Thus, many a time no action can
be agreed upon. This vetoing system of the permanent
members gives them powerful privilege and, therefore,
sometimes, objective decisions cannot be reached.

Conclusions

It is difficult to meet all demands made on a world orga-
nization. The facts show that the United Nations have
achieved a lot; however, theoretically, even more could
be achieved. In the past, some good intentions have
failed against the forces of human nature; it appears
that for the most part people try to get the best for
themselves forgetting the needs of others. For instance,
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every year people still die in the developing countries as
a result of hunger or diseases that are not treated suffi-
ciently, whereas, in the industrialized countries, surplus
food is thrown away every day and drugs are produced
in abundance. In the light of such circumstances, the
idea that some day these problems will be solved and
that all people will live in peace seems indeed unrealis-
tic. However, like in the United Nations, it is important
that efforts to solve these contradictions continue.
Additionally, the task of the United Nations to find
acceptable solutions for all is complicated by the differ-
ent opinions and views of the many nations involved.
The organization will still be faced with huge chal-
lenges in the future. Therefore, new ideas, further
improvements, and reforms are necessary to optimize
the work of the United Nations and to realize the con-
cept of a functioning world organization.

Cross-References

� Humanitarian Agency
� Humanitarian Relief Operations
� Human Rights
� International Court of Justice
� International Red Cross and Red Crescent Movement
� Refugee
� United Nations Charter
� United Nations Childrens’ Fund
� United Nations Development Programme
� United Nations Educational, Scientific and Cultural

Organization
� United Nations General Assembly
� United Nations High Commissionerfor Refugees
� United Nations Security Council
� World Food Programme
� World Health Organization
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United Nations Charter

Synonyms

United nations organization charter; UN charter; UNO
charter

Definition

The United Nations Charter is the constituting instru-
ment of the United Nations appointing the rights and
obligations of member states and establishing the orga-
nization’s organs and procedures. It was signed at the
United Nations Conference on International Organiza-
tion in San Francisco on 26 June 1945 by 50 of the
51 original member states (Poland was not represent-
ed at the conference and signed it later) and came into
force on 24 October 1945, after being ratified by Chi-
na, France, the Soviet Union, the United Kingdom, the
United States, and a majority of other signatories. By
2007 192 nations had ratified it.

United Nations Childrens’ Fund

Synonyms

United nations international childrens’ emergency
fund; UNICEF

Definition

The United Nations Children’s Fund is part of the Unit-
ed Nations family providing long-term humanitarian
and developmental assistance to children. Among oth-
er things, it strives to achieve the immunization of all
children against common childhood diseases and their
proper nourishment. In addition, it works to prevent the
spread of HIV/AIDS and it promotes girls’ education.

http://www.sas.undp.org/documents/UNDP_for_beginners.pdf
http://www.sas.undp.org/documents/UNDP_for_beginners.pdf
http://www.unicef.org/about/annualreport/2005/pdf/Unicef2005ar.pdf
http://www.unicef.org/about/annualreport/2005/pdf/Unicef2005ar.pdf
http://www.unhcr.org/statistics/STATISTICS/4486ceb12.pdf
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http://www.un.org/Depts/dpko/list/list.pdf
http://www.unric.org/html/german/.pdf
http://www.who.int/about/brochure_en.pdf
http://www.who.int/about/brochure_en.pdf
http://www.wfp.org/aboutwfp/introduction/
http://www.wfp.org/aboutwfp/introduction/
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Currently, the Fund supports children in 191 countries
through country programs and National Committees.

United Nations Development Programme

Synonyms

UNDP

Definition

The United Nations Development Programme is the
United Nations’ global development network providing
countries with knowledge, experience, and resources
to help people build better lives. It fosters security,
economic growth, good governance, and respect for
human rights. Furthermore, the organization publishes
an annual Human Development Report to measure and
analyze developmental progress.

United Nations Educational,
Scientific and Cultural Organization

Synonyms

UNESCO

Definition

The United Nations Educational, Scientific and Cultur-
al Organization are a specialized agency of the Unit-
ed Nations founded on 16 November 1945. It promotes
international cooperation in the fields of education, sci-
ence, culture, and communication. It is financed by
assessed contributions from its member states and vol-
untary contributions from donors.

United Nations General Assembly

Synonyms

United nations organization assembly; General assem-
bly; UN general assembly; UNO general assembly

Definition

One of the six principal organs of the United Nations
is the General Assembly. It is composed of represen-
tatives of all member states making it the most impor-

tant organ for deliberation. Every member state has one
vote. Decisions on important questions, such as those
on peace and security, admission of new members and
budgetary matters require a two-thirds majority. For
decisions on other questions a simple majority is suf-
ficient. The functions and powers of the organ are set
out in the Charter of the United Nations. The Gener-
al Assembly is empowered to make only non-binding
recommendations. However, they initiated actions that
have improved the situation of millions of people.

United Nations High Commissioner
for Refugees

Synonyms

UNHCR

Definition

The United Nations High Commissioner for Refugees
is an agency of the United Nations mandated to lead and
coordinate international action to protect refugees and
resolve problems of refugees worldwide. It supports
everyone in seeking asylum and finding safe refuge in
another county – with the option to return home volun-
tarily, integrate locally or to resettle in a third country.

United Nations International Children’s
Emergency Fund

� United Nations Children’s Fund

United Nations Organization

� United Nations

United Nations Organization Assembly

� United Nations General Assembly

United Nations Organization Charter

� United Nations Charter
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United Nations Organization
Security Council

� United Nations Security Council

United Nations Security Council

Synonyms

United nations organization security council; Security
council; UN security council; UNO security council

Definition

The United Nations Security Council is one of the six
principal organs of the United Nations charged with
maintaining peace and security among nations. It is
made up of 15 member states. Five of them, China,
France, Russia, the United Kingdom, and the United
States, have permanent seats. The ten temporary mem-
bers are voted by the United Nations General Assembly
for two-year terms. Decisions are made by an affirma-
tive vote of at least nine of the 15 members. In addition,
the permanent five hold veto power over substantive but
not procedural resolutions. That means that decisions
on substantive matters require the votes of all five per-
manent members. In contrast to the other organs which
only make recommendations, the United Nations Secu-
rity Council has the power to take decisions, which
member states are obligated to act on under the Char-
ter.

Universalist Communitarians

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Universalist commu-
nitarians believe in a single true form of good soci-
ety and its associated virtues. They believe that cer-
tain behaviors and cultural patterns, can be justified by
their health consequences (e. g. not smoking in public)
or regarded as rights (e. g. female literacy), and should
be promoted in all societies, regardless of local cultural
norms, as good in themselves, as part of a superior form
of social organization.

Universal Prevention of Mental Disorders

Definition

Interventions that are targeted at the general public or
to a whole population group that has not been identified
on the basis of increased risk.

UN Millennium Declaration

Definition

International act adopted by 189 world leaders at the
Millennium Summit in 2000. It contains plans of action
to reach Millennium Development Goals.

UNO

� United Nations

UNO Charter

� United Nations Charter

UNO General Assembly

� United Nations General Assembly

UNO Security Council

� United Nations Security Council

Unpaired Groups Design

Synonyms

Independent groups design; Independent samples
design; Between subjects design

Definition

Unpaired groups design is when different subjects serve
in each of the experimental conditions.
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UN Security Council

� United Nations Security Council

Up-Coding

Synonyms

Up-charging

Definition

Up-coding describes the fraudulent medical practice of
shifting a patient’s � Diagnosis Related Group to one
that yields a greater � reimbursement from the health
insurance. This practice may also be used by other pro-
fessional providers of health care as a method to maxi-
mize revenues for their health care services. An exam-
ple of up-coding would be when physicians intentional-
ly use a higher reimbursement rate code than the actual
health status of the patient allows.

Urban Environments

GORICA SBUTEGA-MILOŠEVIĆ

Institute of Hygiene and Medical Ecology, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia
sbutege@drenik.net

Synonyms

Environmental hygiene; Environmental health; Hous-
ing

Definition

� Environmental health comprises those aspects of
human health, including quality of life, that are deter-
mined by physical, chemical, biological, social, and
psychosocial factors in the environment. It also refers
to the theory and practice of assessing, correcting, con-
trolling, and preventing those factors in the environ-
ment that potentially can adversely affect the health of
present and future generations.
Environmental health, as used by the World Health
Organization (WHO) Regional Office for Europe,
includes both the direct pathological effects of chem-
icals, radiation, and some biological agents, and their

effects (often indirect) on health and well-being of
the broad physical, psychological, social, and aesthetic
environment, which includes housing, urban develop-
ment, land use, and transport.
Environmental hygiene is defined as practical preven-
tion and control measures used to improve the basic
environmental conditions affecting human health; for
example, clean � water supply, human and animal
waste disposal, protection of food from contamination,
and provision of healthy housing, all of which are con-
cerned with the quality of the human environment.

Basic Characteristics

Housing culture is a group of characteristics which rep-
resent the housing of a family, group of people, or pop-
ulation.
The types of housing culture are: semirural, rural, semi-
urban, urban, and ultra-urban. Urban housing is charac-
terized by high level technical equipment with a cen-
tral connection to electrical and water supplies, as well
as heating. It creates the necessity to make some sort
of specialized equipment for watching children, food
preparation, laundry, ironing, etc.
It is important to notice that proper housing is impor-
tant for health and well-being of the individual or fam-
ily. Living on higher floors or living in inappropriately
constructed and ill-maintained buildings (for example
with � humidity walls > 3%) could seriously affect the
health of inhabitants.
The need for hygienic housing conditions includes
a requirement for 30 m3 of fresh air per hour for adults.
This means that the height of the flat should be 2.8 m,
or at least 2.6 m. It is necessary to provide 16 m2 of
room per individual (6 m2 for bedrooms, 6 m2 for din-
ing rooms, 1.5 m2 for the kitchen, 1.5 m2 for sanitary
facilities and 1 m2 for communications per tenant).
The maximum level of � noise from sources in the
building that is allowed in flats with closed windows is
35 dB(A) during the day and 30 dB(A) during the night.
The flooring in bedrooms and dining rooms should be
parquet, while kitchen, bathroom and supporting rooms
should have terrazzo material flooring, which is a good
isolator and easy to clean.
It is important to have good � illumination, both natural
and artificial, with a photo-coefficient (relation between
the surface of window glass and the ground) between
1:6 and 1:8 in flats. The requested illumination of resi-
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dential environments range from 50 to 600 lx, depend-
ing on the purpose of the room (the bedrooms and
bathroom should be 50–60 lx, the library and working-
rooms should be 300–600 lx).
The children’s room must have enough space for chil-
dren to play or learn if they are schoolchildren. Children
of different sexes should also have separate rooms: if
they are of the same sex, there should not be more than
two children in the same room.
Another important aspect of environmental hygiene is
climate control (� climate and microclimate). Many
facilities use air-conditioning or similar control systems
to maintain proper ventilation, humidity, and tempera-
ture control. In facilities without air-conditioning, win-
dows that can open from the top and bottom provide
cross ventilation. In addition to maintaining a healthy
climate, good ventilation is necessary in controlling
and eliminating disagreeable odors. In cases where air-
flow does not control odors, room fresheners should be
used discretely. Objectionable odors such as bad breath
or perspiration are best controlled by proper personal
hygiene and clean clothing.
All rooms should correspond according to needs and
purposes, sufficiently correlated to number, arrange-
ments, structure, and equipment.
� Sick building syndrome is also important as a conse-
quence of modern construction of buildings with inap-
propriate ventilation and/or lamination as well as non-
critical use of synthetic materials in interior design.
This syndrome is frequently connected with increased
incidence of respiratory infections, cardiovascular dis-
eases, and mental disorders.

Cross-References

� Climate and Microclimate
� Environmental Health
� Humidity
� Illumination
� Insolation
� Noise
� Sewage Disposition
� Sick Building Syndrome
� Water Supply
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Urbanization

Definition

Urbanization refers to the process by which urban areas
increase over time in population density and/or size.
It can be planned or unplanned. Planned urbanization
occurs when the urban infrastructure (houses, schools,
public parks, sustainable drainage systems, roads etc.)
is installed before urbanization occurs. The infrastruc-
ture can be extended as the need arises. Unplanned
urbanization leads to overcrowding, establishment of
shanty-towns, and a breakdown of existing infrastruc-
ture. These factors, in turn, can aggravate poverty and
health problems.

Ureaplasma urealyticum Infection

Definition

Ureaplasma urealyticum is a bacteria-like germ with-
out a cell wall, which belongs to the group of mycoplas-
mas. The incubation period lasts 10–20 days. Ureaplas-
ma is one of the germs causing non-specific urethri-
tis (NGU). Furthermore, this pathogen can lead to pro-
statitis and an inflammation of the pelvis of the kidney.
During pregnancy, chorioamnionitis can be caused. In
neonates disseminated infections are possible with the
development of pneumonia, meningitis and abscesses.
Adhesions in the urogenital tract can cause infertility.
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Infections with Ureaplasma urealyticum can be treated
with macrolides, tetracyclines or clindamycin.

Cross-References

� Sexually Transmitted Diseases

Urethritis Waelsch

� Chlamydia trachomatis Infection

Urinary Infections

Definition

The urinary tract is the most common site of hospi-
tal infection, accounting for more than 40% of the
total number reported by acute-care hospitals. The
CDC (� Centers for Disease Control and Prevention)
has developed a set of � surveillance definitions that
aim to distinguish hospital-acquired from communi-
ty-acquired infections. Hospital urinary tract infections
include symptomatic urinary tract infection, asymp-
tomatic bacteriuria, and other infections of the urinary
tract. Urinary catheterization is the most common risk
factor for these infections. Hospital urinary tract infec-
tions are caused by a variety of pathogens, includ-
ing Escherichia coli, Klebsiella, proteus, enterococ-
cus, Pseudomonas, Enterobacter, Serratia, and Can-
dida. The origin of these microorganisms is endoge-
nous (the patient’s flora) in two thirds of cases, but they
can also be acquired by cross-contamination from other
patients or hospital personnel or by exposure to con-
taminated solutions or non-sterile equipment.

Urology

Definition

Urology is the medical and surgical specialty that deals
with the urinary system and male reproductive organs.
Urologists use bladder catheters, cystoscopes (to view
the inside of the bladder), and various diagnostic imag-
ing techniques. They treat prostatic disorders, they per-
form vasectomies, and they surgically remove stones in
the urinary tract as well as cancers of the kidneys, blad-
der, and testicles.

Use of Resources

� Utility

U.S. Preventive Services Task Force

Definition

The U.S. Preventive Services Task Force is an inde-
pendent panel of experts in primary care and preven-
tion in the U.S. that systematically reviews evidence of
effectiveness and develops recommendations for clini-
cal preventive services.

Uta

� Leishmaniasis, Mucocutaneous

Utilitarianism

Synonyms

Rationing by exclusion; Consequentialism

Definition

Utilitarianism is a form of consequentialism. Propo-
nents of utilitarianism appraise an action based on an
analysis of its consequences. The criterion for appraisal
is utility, implying the goal of maximizing the net-
benefit for the highest number of people. Some utilitar-
ians believe that wellbeing will best be achieved by fol-
lowing each individual’s preferences, while other util-
itarians favor planning for rational resource allocation.
Utilitarianism is often accused of leading to unfairness
because it does not offer any principle of justice beyond
the basic idea that everyone’s happiness counts equally.
Health planning that is based on the principle of util-
itarianism may lead to “rationing by exclusion” when
health problems are neglected because they affect only
a minority.
Different approaches guide public health stakeholders
in dealing with ethical dilemmas. Those who follow an
utilitarian approach would look at the consequences of
a decision, specifically at its effect on the sum total of
individual well-being, or at the greatest happiness of the
greatest number of people.
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Utility

Synonyms

Use of resources

Definition

Different approaches guide public health stakeholders
in dealing with ethical dilemmas. The concept of utility
implies that actions and the use of resources should do
the greatest good for the greatest number of people.
Utility is equivalent to the satisfaction, happiness, or
level of welfare of individual consumers. It is a func-
tion of various combinations of consumer goods. Utility
is an important microeconomic concept because con-
sumers are assumed to maximize individual utility by
choosing between bundles of consumer goods within
their individual budgetary constraints.

UVI

� UV Index

UV Index

Synonyms

Ultraviolet index; UVI; Global solar UV index

Definition

The UV index is a measure of the UV � radiation lev-
el on the Earth’s surface. A higher UVI numerical val-
ue means that a proportionally higher level of danger-
ous UV radiation reaches Earth’s surface and, in other
words, has a greater potential for damage to the skin and

eye. The UVI was formulated on account of the ability
of UV radiation to cause adverse health effects, such
as erythema, in humans. A calculation for UVI was
proposed in 1995 by the World Health Organization in
collaboration with the World Meteorological Organiza-
tion, the United Nations Environment Programme, and
the International Non-Ionizing Radiation Committee of
the International Radiation Protection Association. The
value of the UV index may be in a range between zero
(only at night time) and even up to 20 depending on
Sun elevation, cloudiness, latitude, altitude, stratospher-
ic ozone level, and ground UV reflection. UVI (and
UV radiation level) always reaches a maximum around
mid-day (solar noon) and, for example, in New Zealand
the maximum summer value is about 12 (1 or 2 dur-
ing the winter period), but in Northern latitudes rarely
exceeds 8. In countries close to the equator and at high
altitude, tropical sites, UVI can reach up to 20. UVI
is an integral part of the weather forecast in newspa-
pers, TV, and radio in many countries, allowing peo-
ple a simple and useful way to plan everyday activi-
ties and personal protective measures. The most effec-
tive means of protection is staying out of the sun during
the hours around solar noon, combined with appropriate
clothing, broad hats, and sunglasses with UV filters and
side panels. Five categories of UVI, their numerical val-
ues, and recommended protective measures are as fol-
lows: (a) Low (UVI range 0 to 2)—free exposure for the
average person because danger is minimal; (b) Moder-
ate (3 to 5)—some protective measures are needed such
as appropriate clothing, hat, sunglasses, and sunscreen
with an SPF of at least 15; (c) High (6 to 7)—sun expo-
sure during the hours around midday should be min-
imized, and protective clothing, sunglasses, and sun-
screen should be worn; (d) Very high UVI (8 to 10);
and (e) Extreme UVI (11 and more)—extreme protec-
tive measures are needed, such as avoiding the Sun as
much as possible.
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Vaccination

Synonyms

Immunization

Definition

Vaccination refers to means of producing immunity
against pathogens, such as viruses and bacteria, by the
introduction of live, killed, or altered antigens that stim-
ulate the body to produce antibodies against causative
agent.
Vaccination is a protection of susceptible individuals
from infectious diseases by administration of a living
modified agent (measles), a suspension of inactivat-
ed microorganisms (whooping cough), inactivated tox-
in (tetanus) or by other various antigens prepared in
specific procedures. The original use of the word was
related to vaccination against smallpox. This was the
first method of preventing a lethal disease by immu-
nizing humans. It was introduced by Edward Jenner
(1749–1823). This discovery led directly to the world-
wide eradication of smallpox.
Immunization against 15 diseases is recommended for
young children and adolescents: hepatitis B (HepB);
diphtheria, tetanus, and pertussis, given together as
DTaP; Haemophilus influenzae b (Hib); poliomyeli-
tis (IPV); pneumococcal infections, including pneu-
monia, meningitis, and bacteremia (PCV and PPV);
� measles, mumps, and rubella, given together as
MMR; chickenpox (varicella, Var); hepatitis A (HepA);
� influenza; and Neisseria meningitidis (meningococ-
cal meningitis). Immunization against diseases such as
yellow fever may be necessary before traveling to some
countries.

Vaccination, Active

Synonyms

Immunization, active

Cross-References

� Immunization, Active

Vaccination Against Tuberculosis

� Bacille Calmette-Guérin (BCG) Vaccination

Vaccination, Passive

� Immunization, Passive

Vaccine

Definition

A vaccine is a dilution or suspension, which contains
pathogens/antigens. It is introduced into the organism
with the aim of making it unsusceptible to the dis-
ease in question – in other words, to immunize it. This
is achieved through the build up of antibodies. One
must distinguish between vaccines made from living or
dead germs, from detoxified toxins (toxoid, anatoxin),
or from antigen extracts. The latter contain immunolog-
ically potent subunits of the pathogen. Different vac-
cines can be combined. The most important vaccines,
classified according to the type of vaccine, are:
1. Those made from living, weakened pathogens, i. e.

pathogens which no longer cause illness, against:
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yellow fever, polio, anthrax, plague, small pox,
rabies and tuberculosis.

2. Those made from dead pathogens against: cholera,
typhus fever, influenza, pertussis (whooping cough),
polio, measles, rubella (German measles), typhus
and paratyphoid fever.

3. Those made from detoxified (rendered harmless)
pathogen toxins, against: diphtheria and tetanus.

Validity Measurement

Definition

Validity can be considered as the extent to which
a measurement, test, or study measures what it pur-
ports to measure. Three major types of validity are
content, criterion and construct validity. Content valid-
ity indicates whether the measuring instrument cov-
ers all areas under investigation. Criterion validity is
empirically based, and relates to the correlation of the
instrument with external criteria. Construct validity is
applied when there is no adequate gold standard, exist-
ing instruments, criteria or other data against which
results can be compared. The correlation coefficient
between measures and criterion variable is sometimes
referred to as validity coefficient. Construct validity
assesses the existence of an association between a mea-
sure and other observed variables in a way that is con-
sistent with the theory defined by the construct and its
measurement.

Validity Study

Definition

The validity of a study is the degree to which the
inference drawn from a study is justified. Internal
validity is the degree to which the effect observed in
a study can be attributed to the hypothesized effect
under investigation. It is related to the direct corre-
spondence between the experimental treatment and the
experimental effects. Internal validity is usually high-
est in large randomized controlled trials, and decreases
with decreasing scientific rigor. External validity (gen-
eralizability) is the degree to which the results of study
hold true for situations other than those pertaining to
the study, in particular in routine clinical practice. Con-

struct validity refers to the possibility that the opera-
tions that are meant to represent a particular cause or
effect construct can be constructed in terms of more
than one construct. Statistical conclusion validity refers
to the power and appropriateness of the data analysis
technique.

Value, Human Life – Utilities

FRANZ HESSEL

Health Economics Outcomes Research,
Sanofi-Aventis Pharma GmbH, Berlin, Germany
franz.hessel@sanofi-aventis.com

Synonyms

Cost-utility analysis, preferences

Definition

The value of health gain or the value of human life can
be expressed using the human capital approach, using
a social preference approach, or by determination of the
willingness to pay.
In health economics, utility is defined as a quantitative
expression of individuals’ preferences for (desirability
of) a defined particular health state under conditions of
uncertainty.

Basic Characteristics

Value of a Human Life

Discussions about the interpretation of the results of
economic evaluation studies (� health economic evalu-
ation) and the appropriate � threshold value up to which
a new health care technology should be reimbursed by
public payers also opens the dispute about the value of
a human life. There are three main approaches to esti-
mate the value of health gain with respect to the value
of human life.
The � human capital approach (the human capital
approach is also used to estimate indirect costs; see
also � labor market) estimates the maximum expected
future earnings based on the average achievable gross
income. Heavy criticism was made of the use of this
measure for valuing a human life as it implies that the
value of a human life is reduced to their productivity
from a national economic point of view. This approach
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discriminates against major parts of the population that
do not work for payment such as children, housewives,
the unemployed, the elderly, and people with chronic
illnesses or disabilities. A second so-called social deci-
sions approach uses decisions made in the public sector,
like reimbursement decisions or legal acts. Values not
necessarily measured directly and not necessarily from
the health care sector are transferred to the health care
system for the purpose of decision making by assuming
a consistency and transferability. There are some major
problems with transferring general findings � resource
allocation. The results are mainly useful for demon-
strating inconsistencies in public decision making and
creating hypotheses (Culyer 2005) rather than making
resource allocation decisions in health care. The third
approach is based on empirically created data on peo-
ple’s preferences. This can be done directly, by assess-
ing the maximum amount an individual is willing to
pay to acquire a defined good or to avoid a prospec-
tive loss (� willingness to pay). To estimate the value
of a human life, the willingness to pay for a life year or
a life-saving health care intervention can be determined
directly or indirectly e. g. from surveys about the value
placed by individuals on reduction of the risk of death
due to a particular hazard. The third approach is cur-
rently regarded as the most appropriate as it reflects the
individual preferences and uncertainty that is character-
istic of such estimations (Culyer 2005).
Comparing the different approaches and the results of
different studies using the same approach, an extreme-
ly wide variation is observed, from a few thousand
EURO up to a few hundred thousand EURO. In sur-
veys, a discrepancy between social valuations and deci-
sions and individual preferences was demonstrated with
regards to health changes (Gyrd-Hansen 2004). Cur-
rently, the methodological approaches are in an early
stage of development and valid results will not be avail-
able for many years, if at all.

Health-Related Quality of Life

More abstractly, the value of a human life can also be
described by the quality of the lifetime. Health-relat-
ed quality of life is a theoretical construct combining
a catalog of measures to evaluate the values, attitudes,
perceived levels of satisfaction, and general wellbe-
ing associated with specific health conditions or life as
a whole from an individual’s perspective. Health-relat-

ed quality of life includes at least two of a number of
dimensions, e. g. physical functioning, mental health,
pain, cognitive functioning, etc. To create a measure for
health-related quality of life, disease-specific or gener-
ic questionnaires are developed, tested, and validated
according to the psychometric principles of test theory.
To include health-related quality of life as an outcome
measure in health economic evaluation studies, it is nec-
essary to use an instrument that gives an index measure
aggregating the different dimensions of health-related
quality of life to a single number, usually the percentage
of limitation compared with a perfect health state. The
most common health-related quality of life instruments
for health economic evaluation studies are the EQ-5D,
the SF-6D, and the Health Utility Index (HUI). (Berger
et al. 2003; Spilker 1996).

Utility Concept

In general, utilities are numbers or percentages that
represent the strength of an individual’s preference for
defined health states under uncertainty. The utility scale
give a utility of 0.0 for the worst possible health state,
usually death, and a utility of 1.0 for complete perfect
health. Utilities can be measured by direct techniques
such as � standard gamble or � time trade-off. Another
way to estimate utilities is to use health-related quality
of life index instruments. In technical terms, only stan-
dard gamble involves � uncertainty and therefore mea-
sures true utilities – the other methodological approach-
es measure values – but the term utility usually cov-
ers both preferences: utilities and values (Berger et al.
2003; Sculpher et al. 2005; Culyer 2005).
By far the most widespread and prominent utility mea-
sure is the quality-adjusted life year (� QALY). The
other utility concepts of � healthy years equivalent
(=HYE) (Mehrez and Gafni 1991) and � saved young
live equivalent (SAVE) (Nord 1992) have not been
implemented for practical use in decision making so far.
The QALY is a generic measure of utility that combines
both the quality and the quantity of life generated by
health care interventions. A year spent in perfect health
is, by definition, one QALY, and a year spent in less
than perfect health with a lower health-related quality
of life is worth less than one QALY, depending on the
decrease of quality of life. Death or the poorest imag-
inable state of health is defined as “0”. Aggregating the
quality of life and the remaining lifetime, it has to be
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taken into account that the quality of life fluctuates over
time rather than remaining at a constant level. There-
fore, either the quality of life has to be measured with
� generic instruments such as the EQ-5D, the health
utility index, or the SF-6D repeatedly over time (the
course between the point measures has to be estimat-
ed), or the quality of life over the total health state path
is estimated at one time using techniques such as stan-
dard gamble or time trade-off (Dolan 2000).
There is a certain amount of controversial debate about
the empirical robustness of the results of such mea-
sures and ethical implications of their possible use in
resource allocation decisions. One central assumption
of the concept is that a QALY is a QALY no matter
if it is achieved mainly by improvement of quality of
life or solely by an increased life expectancy, and no
matter if it is achieved by saving the lives of a small
number of children or a much larger number of elder-
ly people. Furthermore, there are some practical con-
straints. It is certainly impossible to estimate the costs
per QALY gained for all possible health care interven-
tions at a time for a single health care system. Howev-
er, it is feasible to use the QALY concept for a limited
number of reimbursement decisions, as is current prac-
tice of the � NICE in the UK.

Cost-Utility Analysis

Utilities offer a patient-orientated generic measure,
which in theory allows comparison of the effects of all
possible interventions influencing the health state. Cost-
utility analysis can be seen as a special form of cost-
effectiveness analysis in which the outcome measures
are the units of utility gained. To use utilities as an out-
come measure in health economic evaluations, the utili-
ties of different health states have to be ranked on a ratio
scale (Sculpher et al. 2005; Gold et al. 1996).

QALY League Table

One way of presenting the results of several cost-effec-
tiveness or cost-utility analyses for decision makers is
a � league table. QALY league tables rank health tech-
nologies and interventions according to their relative
cost-outcome ratio, starting with the lowest cost per
QALY gained and ending with the most unfavorable
cost per QALY ratio. In theory, league tables could be
used by decision makers to allocate resources within
a limited budget e. g. by reimbursing only technologies

with costs per QALY gained below a defined thresh-
old. There are major arguments for not making deci-
sions about resource allocation in health care solely
on the basis of league tables (Bleichrodt et al. 2004).
The methodology can never be completely standard-
ized and there are a number of factors that influence the
absolute result of cost-effectiveness estimations, such
as the measurement of utilities, the � perspective tak-
en, and methodological aspects of the � costing pro-
cess. The results of health economic evaluations can
provide helpful additional pieces of information for the
process of decision-making but decisions about alloca-
tion of health care resources have to be the result of
a societal consensus and should never be made based
on economic analyses alone.

Cross-References

� Costing Process
� Generic Instrument
� Health Economic Evaluation
� Healthy Years Equivalent (HYE)
� Human Capital Approach
� Labor Market
� League Table
� NICE
� Perspective
� Quality-Adjusted Life Years (QALY)
� Resource Allocation
� Saved Young Live Equivalent (SAVE)
� Standard Gamble
� Threshold
� Time Trade-Off
� Uncertainty
� Willingness to Pay
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Vancomycin

Definition

Vancomycin is an antibiotic, which is primarily used
for infections with oxacillin-resistant staphylococci,
enterococci, Clostridium difficile and Corynebacterium
jeikeium. It safely can be given in the neonatal period.
Only parenteral administration (as an infusion) is pos-
sible.

Variability

Synonyms

Variation

Definition

The degree to which the measurements of the same
variable differ among each other.
The terms variability and variation are often used as
synonymous in the literature. Precisely, the term vari-
ation refers to the differences that are actually present
among the units (persons, objects) in a population or
a sample. It can be directly observed as a property of
a collection of items. In contrast, variability is a term
that describes the potential or the propensity to vary.
Variability thus belongs to the group of dispositional
concepts, e. g. variability of a phenotypic trait describes
its propensity to change in response to environmental
and genetic influences. Covariation refers to the state
that exists when two variables vary together.

Variable

Synonyms

Characteristic property

Definition

A variable is any characteristic (property) of the obser-
vational unit with outcomes (data) that vary from one
observation to the other. A variable may have a different
value out of a specified set of values in different people,
in different places or at different times. Some examples
of variables include the height of adult females, the gen-
der of preschool children, and IQ test score of patients
seen in mental clinics. The variables are often referred
to as random variables when the value of a particu-
lar outcome is determined by chance (i. e. by means of
random sampling). Types of variables refer to the sev-
eral different and important classifications of variables
that are most essential to know in order to understand
and appropriately use the most important and frequently
used applied biostatistical methods. Three main classi-
fications of variables are: 1) quantitative or qualitative;
2) continuous or discrete; and 3) independent or depen-
dent variables.

Variance

Definition

Variance is a mean square deviation from the mean.
Estimation based on the sample data is obtained using
the formula:

s2 =
∑

(xi − x̄)2

n − 1
=
∑

x2 − nx̄2

n − 1

where xi is an individual value, x̄ is the mean, n is the
sample size, and n – 1 is the number of the degrees of
freedom. The formula for population variance, which is
denoted as σ 2, is similar to the above but the denomi-
nator is n instead n–1. As the sample size increases the
difference between these two values, sample and popu-
lation variance, become minimal.
Variance is a matter of great importance in statisti-
cal theory. Variance reflects the dispersion of the val-
ues around the mean. Its value is always positive and
can be zero only if all values are identical. The units
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of measurement of the values of variance are different
units from the original measured values. For example,
if weight is measured in kilograms (kg), the variance
units will be square kilograms (kg2). In this sense then,
the better measure of dispersion is the square root of
variance – � standard deviation, which is in the same
units as the original values.

Varicella Immune Globulin

� Varicella Immunization, Passive

Varicella Immune Prophylaxis

� Varicella Immunization, Passive

Varicella Immunization

Synonyms

Application of varicella immune globulin; Varicel-
la immune prophylaxis; Application of chickenpox
immune globulin; Chickenpox immune prophylaxis

Definition

Following a contact with chickenpox the administration
of varicella immune globulin is recommended for cer-
tain groups of people. These people are immunocom-
promized patients, extremely premature infants (less
than 28 weeks of gestational age), premature infants
whose mothers do not have any varicella immunity and
newborn babies whose mothers become ill from chick-
enpox between five days before and two days after
delivery.

Varicella Vaccination

Synonyms

Varicella immunization; Chicken pox vaccination;
Chicken pox immunization

Definition

The varicella living � vaccine was developed in 1970 in
Japan. Its authorization in the United States took place

in 1995. For patients between the ages of 11 months and
12 years, the vaccination is given as a single inocula-
tion. For older children and adults, varicella immuniza-
tion is recommended if the patient has not previously
contracted the disease and if no vaccination has been
carried out before. In these cases, the vaccine is admin-
istered twice, preferably at an interval of 4–8 weeks.
The effectiveness in primarily healthy patients is 95–
100%. In high-risk patients (e. g. patients with tumor-
ous diseases), the success rate is much lower at 80–
90%. Due to its damaging effect on the embryo, it must
be taken into consideration that pregnant women may
not be inoculated and that for four weeks following an
inoculation, contraceptive methods must be practiced.
Additional contraindications for the varicella vaccine
are acute illness with fever, and a known severe aller-
gic reaction to components of the vaccines or the carrier
protein.

Variola

Synonyms

Smallpox

Definition

Variola is an acute infectious disease with high fever
and successive stages of severe skin eruptions. The
causative agent is a virus that may be airborne or spread
by direct contact. It is common in childhood. After
the incubation period of about two weeks, fever occurs
with symptoms of respiratory infection followed by
skin eruptions. Skin lesions become like blisters and
pustular within a week. The lesions become open and
a crust forms causing itching and pain. There is no spe-
cific treatment for smallpox. Antibiotic therapy may be
administered to prevent secondary bacterial infections.

Vector

Synonyms

Gene vector; Transducing vector

Definition

The vehicle which is used to introduce the genetic ele-
ment of interest to human cells is called the gene vector.
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The gene vector may be either a viral vector or a non-
viral vector.

Vendors

� Disease Management Organizations (DMOs) (U.S.)

Veneral Diseases

� Sexually Transmitted Diseases

Venereal Diseases

Synonyms

Sexually transmitted diseases

Definition

Venereal diseases include a wide range of infectious
diseases usually transmitted by sexual contact. For
example hepatitis B and C, syphilis, gonorrhea, herpes,
chancroid, AIDS.

Cross-References

� Sexually Transmitted Diseases and Family Health
� Syphilis

Venereal Warts

� Condyloma

Veneric Diseases

� Sexually Transmitted Diseases

Very Low Birth Weight Infants

Definition

Very low birth weight infants are born weighing
between 1000 to 1499 gm, measured within an hour of
birth.

Vigorous Physical Activity

Definition

Intensive exercise.

Village

� Hamlet

Virus Load

Synonyms

Viral concentration

Definition

The virus load is a measure of the quantity of the HI-
virus in one milliliter of blood. It is very high directly
after infection – before antibodies have been built up –
and in later stages of the infection. To detect the viral
concentration, genomes (DNA-test) or genome equiva-
lents (RNA) are measured. Controls of virus load dur-
ing the course of the disease should always be per-
formed with the same method. For modern tests the
lowest level of detection is (20-)50 copies/ml. A low
viral concentration is understood as a RNA-level < 1000
copies/ml, a high virus load means > 50.000 copies/ml.
In HIV-infections viral concentration is an important
value on which to base therapeutic decisions and con-
trol the therapy.

Virustatics

Synonyms

Antiviral therapy; Anitiviral drugs; Antiviral agents;
Antiviral substances

Definition

Virustatics are drugs that can be used either for pro-
phylaxis or therapy in some viral infections. The sub-
stances have to kill the viruses or at least impede their
growth without causing damage to the human cells or
their metabolic processes. They impede uptake of the
virus into cells, influence intracellular replication or
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viral release. In the treatment of AIDS, the very impor-
tant enzyme, reverse transcriptase, is impeded by these
antiviral agents.

Vital Statistics

Definition

Vital Statistics refer to all official information on births,
deaths, marriages, divorces, fetal deaths and abortions
within a population retained by a government. In most
countries, vital statistics are published by the national
� health statistic centers dealing with a broader range
of health related statistical information. Vital statistics
are used as a basis for public health policy-making.

Voluntary Health Insurance

� Private Health Insurance

Vomiting Associated
with Psychological Disturbances

Synonyms

Psychogenic vomiting

Definition

Psychogenic vomiting is repeated vomiting that occurs,
for example, in dissociative disorders and hypochondri-
acal disorder, and that is not solely due to somatic con-
ditions.

Cross-References

� Bulimia nervosa
� Eating Disorders

Voucher

� Health Subsidies

Vulnerability

� Individual Susceptibility

Vulnerability Concerns

ZBIGNIEW W. KUNDZEWICZ1,2

1 Research Centre for Agricultural and Forest
Environment, Polish Academy of Sciences,
Poznań, Poland

2 Potsdam Institute for Climate Impact Research,
Potsdam, Germany
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Synonyms

Susceptibility

Definition

Vulnerability is the degree to which a system is sus-
ceptible to, or unable to cope with, adverse changes.
Vulnerability depends on three factors: exposure to
changes (function of the character, magnitude, and rate
of change to which a system is exposed), system sensi-
tivity to these stimuli, and system adaptive capacity.

Basic Characteristics

Vulnerability is the degree to which a system is sus-
ceptible to, or unable to cope with, adverse changes.
Vulnerability is a function of three factors: exposure to
changes (function of the character, magnitude, and rate
of change to which a system is exposed), system sensi-
tivity to these stimuli, and system � adaptive capacity.
Prospects of � adaptation to changes depend not only
on the technical feasibility of certain adaptation mea-
sures but also the availability of required resources, the
costs and side effects, implementability, perception, etc.
Disasters, which involve violent changes, often hap-
pen in environments where distress is already present.
Certain populations can be identified as being partic-
ularly at risk during disasters. Those who are unpre-
pared for change, having neither the adaptive capaci-
ty nor economic resilience and lacking a secure sup-
port system, are predisposed to a complicated recov-
ery. Vulnerable groups include the elderly and those of
lower socio-economic status (unemployed, transients).
Vulnerability concerns mean that suffering and dying is
a function of poverty, underdevelopment, illiteracy, and
lack of health care (� human health aspects of disas-
ters).
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Impacts of natural disasters (� hazards, natural) are
not evenly distributed in relation to income status,
age, or gender. Poorer communities are more like-
ly to live in disaster-prone (e. g., flood-prone) areas.
Low-income and high-density populations in low-lying
coastal regions experience a high burden from weather
disasters (� physical, environmental and social aspects
of disasters).
Certain areas and groups of people in developed coun-
tries can also be vulnerable, as demonstrated by the
European heat wave of summer 2003 and the hurricane
Katrina disaster in 2005. In many disaster areas in the
south of the USA, low-income individuals are numer-
ous, including foreign migrant worker populations, and
the unemployment rate is high. Many residents came
from somewhere else (such as illegal immigrants), or
are unskilled laborers or retirees, including elderly wid-
ows and widowers. Some areas in the south of the USA
have a disproportionate number of individuals with lit-
tle or no support system.
Many families are reluctant to evacuate and leave the
remains of their homes (some being afraid of looting).
Many do not have the money to move from their dam-
aged apartments.
Disasters affect women and men differently. As shown
by the 2004 Asian tsunami, male survivors outnum-
ber females. The gender-related differences apply to
exposure to risk, risk perception, preparedness behav-
ior, warning communication and response (e. g. Mus-
lim women staying at home in the absence of their hus-
bands may ignore warnings), and ultimately to recovery
and reconstruction. Gender interacts with race, income
level, social class, and access to resources in the experi-
ence of disaster. Women are the providers of child care,
which may put them at greater risk during and follow-
ing a disaster. They may have limited mobility, restrict-
ed access to resources, and may be subject to social iso-
lation.
Key vulnerabilities related to climate change merit
particular attention because they endanger the lives
or well-being of people or other valued attributes of
climate-sensitive systems. Examples of vulnerable sys-
tems are low-lying islands or coastal cities and arid
agricultural lands, where environmental refugees may
occur. Some vulnerabilities of important systems are
likely to be of high magnitude (interpreted as a scale –
e. g., the area or number of people affected and intensi-
ty – the degree of damage caused in monetary and non-

monetary measures), persistent and irreversible, expect-
ed to happen (relatively) soon, and with the potential to
harm individuals, groups, and societies of low adapta-
tion capacity.

Cross-References

� Hazards, Natural
� Human Health Aspects of Disasters
� Physical, Environmental,and Social Aspects of

Disasters
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Vulnerable Groups

Definition

In research, by “vulnerable” we mean that a person
or a group may be more than usually susceptible to
exploitation in the process of research, either because
they are more likely to be pressured into participating,
or because they fail to understand the full implications
of participation and may therefore be misled into taking
part. The principle would also apply to those who are
extremely poor and therefore would find it very hard
to turn down a reimbursement for a study procedure
despite of being informed of the risks. In these cases
even the signed � informed consent may not be mean-
ingful.
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Vulnerable Populations

Definition

Vulnerable populations are groups of people in whom
the informed consent procedures need to be reviewed
and controlled; all measures should be taken to ensure
that their participation in medical experiments is truly
voluntary. These groups include prisoners and military
personnel on the one hand, and relatives and other per-
sons dependent on the investigator (like employees of
the institution) on the other hand, and their voluntary

participation and freedom to make decisions have to
be questioned; people who are legally not able to give
informed consent (or to do so in the usual way) like
minors, emergency patients, people with mental inca-
pacity or unsound mind, or patients unable to write or
read have to be included in this group.
It has to be ensured that vulnerable populations partici-
pating in a clinical trial or medical experiment do so in
their own best interests (e. g. being treated for a previ-
ously untreatable medical condition, or potentially ben-
efiting from a new treatment) and that no major or
unforeseeable risks are taken and that their personal
will is respected to the highest possible extent.
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Waelsch’s Disease

� Chlamydia trachomatis Infection

Wangkai (Western Australian Goldfields)

� Indigenous Health – Australooceaninan

Wanted and Unwanted Fertility

� Desired and Undesired Fertility

Waste Combustion

� Communal and Industrial Waste

Waste Management

Synonyms

Garbage management; Refuse management

Definition

Waste management is the collection, transport, process-
ing (waste treatment), recycling or disposal of waste
materials, usually ones produced by human activity, in
an effort to reduce their effect on human health or local
aesthetics or amenity. It is the process of dealing with
waste. Waste management can involve solid, liquid or
gaseous substances with different methods and fields of
expertise for each. Managing municipal waste, indus-
trial waste and commercial waste has traditionally con-
sisted of collection, followed by disposal. Depending

upon the type of waste and the area, a level of pro-
cessing may follow collection. This processing may be
to reduce the hazard of the waste, recover material for
� recycling, produce energy from the waste, or reduce
it in volume for more efficient disposal.

Cross-References

� Communal and Industrial Waste

Wasting Disease

� Morbus Koch (Koch’s Disease)
� Tuberculosis
� Tuberculosis and Other Mycobacterioses

Watching Over

� Surveillance Methodology

Waterborne Infectious Diseases

Synonyms

Infectious diseases due to polluted water; Infectious
diseases due to contaminated water

Cross-References

� Infectious Diseases due to Contaminated Water
� Water Quality and Waterborne Infectious Diseases

Water Containing Germs

� Contaminated Drinking Water
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Water Containing Infectious Agents

� Contaminated Drinking Water

Water Contamination

� Water Quality and Pollution

Water Disinfection by Direct Sunlight

� Solar Disinfection (Sodis)

Water Free Off Germs

� Drinking Water

Waterhouse-Friederichsen Syndrome

Synonyms

Waterhouse–Friderichsen syndrome; Meningococcal
septicaemia; Septic course of meningococcal infection

Definition

The Waterhouse–Friederichsen syndrome is the septic
course of a meningococcal infection, which is accom-
panied by a very high lethality (up to 95%). As the dis-
ease progresses an inappropriate acceleration of coagu-
lation (DIC = disseminated intravascular coagulation)
develops. DIC results in complex hemorrhagic disor-
ders with micro thrombi in the blood vessels, hem-
orrhages into organs (especially the adrenal gland),
widespread purpura of the skin, necroses and multi-
organ failure. A profound shock develops. If Water-
house–Friederichsen syndrome is not treated immedi-
ately, the outcome is fatal.

Cross-References

� Infectious Diseases in Pediatrics

Water Pollution

Synonyms

Water contamination

Definition

Water pollution results from an inflow of industrial and
communal wastewater into water sources and soil. It
is a man made contamination influencing water quali-
ty (� water quality and pollution).

Water Quality and Pollution

TANJA KNEŽEVIĆ

Institute of Public Health “Dr Milan Jovanović-Batut”,
University of Belgrade, Belgrade, Serbia
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Synonyms

Water standard; Water contamination

Definition

The quality of water is a standard for water intended
for human consumption and household purposes, which
means water free from organisms and from concentra-
tions of chemical substances that may be a hazard to
health. The water is polluted in cases when concentra-
tion of toxic substances and the number of pathogenic
organisms exceed recommended standards and may
cause adverse effects to health.

Basic Characteristics

Water Sources

Depending on its origin, natural waters have their prop-
erties, by which they differ. Those differences are main-
ly the result of specific physical, chemical and biologi-
cal processes they are subject to, merging of waters of
different qualities, change in geological composition of
soil, as well as of various hydro-meteorological condi-
tions.
Based on their origin, there are the following types of
natural water:
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• Atmospheric (rain, snow, etc.).
• Surface water (oceans, seas, rivers, lakes, etc.).
• Ground water (springs, wells, etc.).
The main � water sources for water supplies and
domestic use are ground and � surface water, and only
exceptionally, in water-poor areas, precipitation water.
The quality of ground water depends on the aquifer
from which the water is drawn for the purpose of water
supply. The most frequent ground water sources for
water supply are: springs and dug wells.
Surface-water as a water source includes rivers, lakes,
as well as artificial accumulations.
The quality of surface-water varies, mainly depending
on the kind and quantity of precipitation and erosion in
the watershed, degree of industrial development in the
watershed area, as well as on the quantity of effluent
water and industrial wastewater outfalling into surface-
waters.

Water Quality

Many parameters must be taken into consideration in
the assessment of water quality, such as source protec-
tion, � water treatment efficiency and reliability and
protection of the distribution network. However, water
quality is determined by microbiological characteristics
and the guideline value for chemical parameters, which
represents the concentration of constituent that does not
result in any significant risk to the health of the con-
sumer over a lifetime of consumption. Guideline val-
ues are usually established as national standards which
are harmonized with recommended guideline values for
� drinking water quality defined by WHO and EU.

Microbiological Quality

The greatest risk from microbes in water is associat-
ed with consumption of drinking water that is contam-
inated with human and animal excreta, although other
sources and routes of exposure may also be significant.
The waterborne pathogens (� pathogen organisms) that
can be found in the water supply are: bacteria, viruses,
protozoa, helminths and free living organisms.
Water intended for drinking and other household pur-
poses must not contain waterborne pathogens, and must
be free of human enteroviruses to ensure a negligible
risk of transmitting viral infection. Also the protozoa
and helminths should not be present in drinking water.

The organisms most commonly used as indicators of
� water pollution are E. coli and a coliforms group as
a whole. Some organisms grow in pipe water distribu-
tion systems (e. g. Legionellae), whereas other occur in
source waters (guinea worm Dracunculus medinensis)
and may cause outbreaks and individual cases.

Chemical Quality

� Chemical substances that can be found in drinking
water are mainly divided into two groups—organic and
inorganic, with a separate group of pesticide, disinfec-
tant and disinfectant by-products.
Regarding their influence on health, chemical sub-
stances can be divided into the following groups:
• Beneficial-substances that, when introduced into

organism, take part in many oxido-reductive and
metabolic processes; those substances include iron,
copper, manganese, zinc, magnesium, and other
trace elements.

• Toxic—if the concentration of those substances
exceeds recommended guideline values in drink-
ing water; those substances are heavy metals (mer-
cury, lead, cadmium, etc.) and many of organic sub-
stances.

• Carcinogenic, teratogenic and mutagenic substan-
ces.

Chemical pollution of drinking water can be a result of
soil and streamflow pollution with wastewater, soil pol-
lution with pesticides and artificial fertilizers, as well as
pollution with detergents, used motor oil etc.

Water Pollution and Health Risk

The most common and widespread � health risk associ-
ated with drinking water is contamination, either direct-
ly or indirectly, by human or animal excreta, particular-
ly feces.
Persistence of pathogenic bacteria, viruses, protozoa
and/or parasites in drinking water leads to sporadic or
epidemic cases of infectious diseases. The most fre-
quent � water related diseases in many countries in the
world are bacterial diarrhea, shigelosis and hepatitis A.
Acute intoxication with chemical toxic substances
through drinking water is rare, due to the low concen-
trations of those substances in water, although a dai-
ly intake of those substances in water, food and air,
over a long period of time, can result in adverse health
effects.
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Monitoring and Surveillance

The monitoring of drinking water ideally consists of
two components:

• Continual quality control on a routine basis to ascer-
tain that treatment and distribution comply with the
given objectives and regulation;

• Periodic microbiological and public health � surveil-
lance of the entire water supply system from source
to consumer.

The continual control function is an integral part of
the responsibilities of the water supply agency through
which the waterworks management ensures the sat-
isfactory performance of the treatment processes, the
quality of the product water and the absence of sec-
ondary contamination within the distribution network.
An independent body should verify that the waterworks
correctly fulfills its duties. The surveillance is usual-
ly the responsibility of the health authorities at local,
regional and national levels.

Cross-References

� Chemical Substances
� Drinking Water
� Health Risk
� Pathogen Organisms
� Public Health Surveillance
� Surface Water
� Water Pollution
� Water-Related Diseases
� Water Sources
� Water Treatment
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Synonyms

Infectious diseases due to polluted water; Infectious
diseases due to contaminated water

Definition

Waterborne infectious diseases are due, mostly, to
drinking polluted water. In some cases, germs can pen-
etrate the intact skin of a person who comes into contact
with the water in which the germs live.

Basic Characteristics

Significance of Water

Water is essential for life. It is also called the
“gold of the 21st century”. The United Nations Gen-
eral Assembly, in December 2003, proclaimed the
years 2005 to 2015 as the International Decade
for Action, “Water for Life” (http://www.un.org.
waterforlifedecade/background.html).
Water covers 75% of the earth’s surface. Of this, 97%
is seawater and only 3% freshwater. Two percent of
the 3% freshwater is ice, 0.9% is � ground water and
0.1% is surface water. Most probably, a sufficient sup-
ply of � drinking water is one of the decisive factors
guaranteeing health and the avoidance of infectious dis-
eases and epidemics. Due to the rising world popula-
tion and an excessive consumption of water, the average
amount of water available for each individual is steadi-
ly decreasing. These calculations are for the world as
a whole, not individual regions. As the actual amount of
water available varies considerably, there are a number
of regions which suffer from extreme water shortage.
To survive a human needs 2–3 liters of water daily. In
the developing countries the access to water has great
significance. In many regions, obtaining water takes
a lot of time and shapes the whole day. In general, in
the developing countries it is the girls who have to col-
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lect the water for their families and, due to this, they
often do not have enough time to go to school.

Water as a Transmitter of Infectious Diseases

Every year about 4 million children die due to diseases
caused by polluted drinking water and bad hygienic
standards. In relation to the total number of pathogens
that exist, the number of germs causing waterborne
infection is quite low. To survive in water, the germs
have to be extremely resistant to environmental influ-
ences. Moreover, a certain concentration of pathogens
is needed to cause a disease. Most of the germs are
fecal in origin and they get into the drinking water by
pollution from sewage plant drains, sewers or storm
water overflows. The spread of pathogens is facilitat-
ed where there are no effluent disposal units or toilets.
Diseases, belonging to the classic waterborne infec-
tions and which are primarily transmitted by polluted
drinking water, are: cholera (Vibrio cholerae), typhoid
(Salmonella typhi), paratyphoid (Salmonella paratyphi)
and bacterial dysentery.
In stagnant waters in tropical or subtropical regions
there is the risk of a transmission of the Guinea worm
and Bilharzia. Legionellae are also found in water.
These infections are described in more detail below.
A number of these pathogens can be transmitted by con-
taminated water, but are more frequently transmitted in
other ways, especially fecal-orally (see food-safety and
fecal-orally transmitted infectious diseases). Examples
of such infections are: gastrointestinal infections with
rotaviruses (� rotavirus infection) and Norwalk virus
(� Norwalk virus infection), � protozoa infections, like
� amebic dysentery (Entamoeba histolyticum), � gia-
rdiasis (Giardia lamblia), � cryptosporidiosis (Cryp-
tosporidium parvum) and � poliomyelitis.

Prophylaxis for Waterborne Infectious Diseases

In industrial nations, people take clean drinking water
for granted. Water for drinking has to satisfy high quali-
ty standards; it is strictly separated from waste-water. In
general, in the developing countries, a sufficient amount
of clean drinking water is not available. Worldwide,
more than one billion people do not have access to
clean water, more than one third of the total population
has to live without latrines and effluent disposal sys-
tems. To avoid spreading diseases via drinking water,
the water has to be kept free of pollutants and germs.

Drinking water must not contain any human or animal
excrements. If water is contaminated, it has to be treat-
ed before consumption. A great number of pathogens
can be eliminated by filters (like gravel-packed filters
or carbon filters). The filters have to be intact (they
must not show any fissures or tears) and they have to
be cleaned and renewed regularly. Moreover, pathogens
can be killed by chemical treatment; chemicals, howev-
er, are only suitable for optically clear water. In house-
holds without piped water, the water should be boiled
or disinfected by other means such as � solar disinfec-
tion (sodis) (http://almashriq.hiof.no/lebanon/600/610/
614/solar-water/unesco/35-46.html). The latter method
has certain value in poor regions. Unfortunately, cool-
ing is not a suitable method of sterilization as a num-
ber of germ types are not destroyed by freezing; poor
quality drinking water should not be used to make ice
cubes. Pathogens in water are not killed by alcohol
either.
Education of the population is a very important factor
in the prevention of waterborne diseases. People have
to know that contaminated water is a source of dan-
ger, and they have to understand the significance of
hygienic rules. The raising of health-consciousness has
to involve the whole population. For instance, where
Bilharzia (Schistosoma), the fluke causing schistosomi-
asis, is endemic in a tropical or subtropical region, it
is recommended that people should not bathe in places
of stagnant water. Prophylactic measures include the
elimination of snails, which are the intermediate hosts
of schistosomas; snail poisons are used and river bank
vegetation removed.

Cholera

Cholera is caused by the bacterium Vibrio cholerae. In
India, the disease has been known since the 6th centu-
ry BC. By the beginning of the 19th century cholera
was spread throughout Europe; after the year 1826, the
boom in steam navigation led to a worldwide spread
of the disease. Historically 7 cholera epidemics have
been described. Vibrio cholera was detected by Filip-
po Pacini in 1854; Robert Koch succeeded in grow-
ing a pure culture in 1883. After the consumption
of cholera contaminated water, an incubation period
occurs which lasts from a few hours up to a couple
of days. The bacteria release toxins which cause severe
diarrhea with a great loss of fluids and electrolytes. Due

http://almashriq.hiof.no/lebanon/600/610/614/solar-water/unesco/35-46.html
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to the loss of fluids, muscular cramps result, primari-
ly in the calves. The diarrhea, with so-called rice-water
stools, has a sudden onset; without treatment 60% of
patients die due to hypovolemic shock and renal failure.
Therefore, the treatment of cholera is � rehydration, the
replacement of lost fluid, either orally or intravenously.
If therapy is carried out quickly and sufficiently, lethal-
ity can be reduced to less than 1%. Cholera is classi-
fied as one of the � quarantine diseases, with an iso-
lation period of 5 days. Even when cholera has been
successfully treated, the pathogens can still be shed in
the stool for weeks or even months. The most impor-
tant prophylactic measure is compliance to hygienic
rules; an active cholera vaccination (� cholera vaccina-
tion, active) is available, but a protective effect is only
reached in 60%.

Typhoid/Paratyphoid

Typhoid and paratyphoid, caused by Salmonella typhi
and Salmonella paratyphi, appear after an incubation
period of 1–3 weeks (S. typhi) or 1–10 days (S. paraty-
phi), respectively. The onset is characterized by exhaus-
tion and stomach ache. After a few days, high fever
appears (40–40.5°C), which – without treatment – lasts
2–3 weeks. During the second week of illness, obsti-
pation and diarrhea occur. The most important compli-
cations are bleedings in the gastrointestinal tract, and
possible perforation. Further complications are shock,
affection of the central nervous system, myocarditis and
paralytic ileus. The highest mortality is seen in babies.
Besides the fecal-oral mode of transmission, the germs
can also be transmitted as a smear infection, particular-
ly in children. The infections are contagious from the
first week and usually remain so for 2 (S. paratyphi) to
3 weeks (S. typhi); a further shedding of the germs for
some months is possible. Infected persons or those, who
are suspected of infection, should be isolated. Treat-
ment consists of stabilization of the � body fluid and
electrolyte balance, and antibiotic therapy. Drugs most
commonly used in infections with S. typhi or S. paraty-
phi are: chloramphenicol, ampicillin, trimethoprim-sul-
famethoxazole and chinolones (gyrase inhibitors). The
most significant prophylactic measure is compliance to
hygienic rules. Travelers to regions at risk of infection
can have a typhoid vaccination (� typhoid fever vac-
cination, active) (http://www.who.int/water_sanitation_
health/diseases/typhoid/en/).

Bacterial Dysentery

Bacterial dysentery, caused by Shigella dysenteriae,
requires ingestion of only 10 pathogens (in drinking
water or food). Following an incubation period of 1–3
days, fever and diarrhea appear. In the beginning, diar-
rhea is watery, later it becomes bloody-slimy-purulent.
The course of the disease can be very serious, extreme
fluid loss can lead to circulatory failure. The pathogens
can be detected in the stool. Although bacterial dysen-
tery is spread worldwide, a warm climate and bad sani-
tary conditions facilitate the appearance of the disease.
To shorten the course of dysentery and to break the
chain of infection, besides the replacement of fluid loss,
antibiotic therapy should be given. Chinolones are the
drugs of choice.

Bilharziasis/Schistomoniasis

Bilharziasis (schistomoniasis) is a worm infection,
which is primarily spread in tropical and subtropical
regions. It is caused by the various species of Schis-
tosoma (e. g. S. mansoni, S. japonicum, S. haematobi-
um). Worldwide, 200–300 million people are infected
and 600 million at risk of infection. For its develop-
ment, the parasite needs particular water snails as inter-
mediate hosts; humans are the definite or final hosts.
From the eggs, expelled with the stool or urine into
the water, larvae develop, which then penetrate snails.
Inside the snails, the larvae further develop and repro-
duce; finally they are released into the water as cercaria
(free swimming larvae). Humans are infected by a con-
tact with this contaminated water. Cercaria can pene-
trate the intact skin. Via the blood and lymphatic vessels
they reach the liver, where they develop into adult par-
asites. And via the great veins, schistosomas reach oth-
er organs. Besides the liver, the most frequently affect-
ed organs are the bladder, the intestines, the lungs and
the brain. The first symptom in bilharziasis is � cer-
carial dermatitis, during the further course of the dis-
ease, � Katayama fever can occur. Without treatment,
a chronic infection develops; the symptoms depend on
the affected organ. In intestinal bilharziasis, stomach
ache and diarrhea occur; an affection of the bladder is
characterized by painful micturition and bloody urine.
Possible complications are the development of bladder
cancer, failure of the affected organ and the occurrence
of fistulae in the intestines or the bladder. Diagnosis of
schistosomiasis is confirmed by the detection of eggs in

http://www.who.int/water_sanitation_health/diseases/typhoid/en/
http://www.who.int/water_sanitation_health/diseases/typhoid/en/
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the stool or the urine. The infection is treated with praz-
iquantel, which is administered twice at a time interval
of 4 hours.

Guinea Worm Infection/Dracunculiasis

The Guinea worm (or Medina worm), which is pri-
marily found in Africa and Asia, releases its larvae
into stagnant waters. These larvae are eaten by small
freshwater crabs (Hyallela azteca), which thus act as
intermediate hosts. If larvae of the Guinea worm are
swallowed – either during swimming or with drink-
ing water – they get into the human intestines, where
they develop to 1m-long worms within a year. The
adult parasites penetrate into the subcutaneous tissue;
then they drill through the skin and release their lar-
vae. In the skin, painful ulcers develop, which heal bad-
ly. In most cases, the feet and the legs are involved.
Due to the pain, patients can hardly walk; thus chil-
dren cannot go to school, adults are not able to
work. Further possible symptoms of dracunculiasis are
fever, shivering fits, nausea and exanthemas. World-
wide, about 50 million people are infected with the
Guinea worm. The infection can be prevented by the
use of nylon filters. Treatment consists of the manual
extraction of the worm with supporting antibiotic ther-
apy, niridazole or metronidazole. Administration of an
anthelminthic is ineffective. The manual worm extrac-
tion with a step by step rolling up of the parasite is
a very old method, described in Egypt in 1550 BC
(Fig. 1). According to some, the animal seen winding
around the caduceus (Asclepius’s staff in the insignia
of physicians), is not a snake, but a Guinea or Med-
ina worm (http://www.cdc.gov/ncidod/dpd/parasites/
dracunculiasis/factsht_dracunculiasis.htm).

Legionellosis/Legionnaires Disease

Legionellosis, which is caused by Legionella pneu-
mophila, first appeared in Philadelphia during the state
convention of the American Legion in 1976, hence
the name legionnaires disease. The infection, which
is transmitted by droplets, is characterized by nausea,
high fever and serious pneumonias. Without treatment,
the course is lethal in 15–20%. Legionellae reproduce
best in warm water (20–45°C), the pathogens die at
temperatures above 60°C. Sources of infection are hot
water supplies in private houses, hotels, homes, hos-

Water Quality and Waterborne Infectious Diseases, Figure 1
Extraction of a Guinea worm (according to Granz W, Ziegler K (1976)
Tropenkrankheiten. HJ. A. Barth, Leipzig). Internist, 47, 2006; 803

pitals or sport facilities. Transmission especially takes
place via shower heads, Jacuzzi baths and humidi-
fiers. The initial treatment is intravenous administration
of macrolides (erythromycin) or chinolones (gyrase
inhibitors). When the patient is free of fever, a change
to an oral administration of the antibiotics is possi-
ble. To prevent legionellosis, ultra filtration or ther-
mic disinfection (heating over 70°C) should be used.
To avoid a reproduction of legionellae, the water in
reservoirs should be kept at temperatures of more than
60°C.

Cross-References

� Amebic Dysentery
� Body Fluid and Electrolyte Balance
� Cercarial Dermatitis
� Cholera Vaccination
� Cryptosporidiosis
� Drinking Water
� Food-Safety and Fecal-Orally Transmitted

Infectious Diseases
� Giardiasis
� Ground Water
� Katayama Fever
� Norwalk Virus Infection
� Poliomyelitis
� Protozoa
� Quarantine Diseases
� Rehydration
� Solar Disinfection (Sodis)
� Typhoid Fever Vaccination, Active

http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasis/factsht_dracunculiasis.htm
http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasis/factsht_dracunculiasis.htm
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Water-Related Diseases

Synonyms

Water borne diseases

Definition

Water related diseases are diseases caused by microbial
pathogens or toxic agents present in water manifested
as a sporadic case or as an epidemic.

Water Sources

Synonyms

Water resources

Definition

Water sources are basically different categories of nat-
urally occurring ground water, rainwater and surface
water which, with appropriate water treatment, provide
safe water for water supplies.

Water Standard

� Water Quality and Pollution

Water Supply

Synonyms

Water system

Definition

The water supply is the total amount of water available
for human and other uses. This refers to the share of
water abstraction which is supplied to users (exclud-
ing losses in storage, conveyance, and distribution).
It is a process or activity by which water is provid-
ed for some use, e. g., to a home, factory, or busi-
ness. The basic source of water is rainfall, which col-
lects in rivers and lakes, under the ground, and in arti-
ficial reservoirs. A complete water supply system is
often known as a waterworks. Sometimes the term is
specifically applied to pumping stations, treatment sta-
tions, or storage facilities. Storage facilities are pro-
vided to reserve extra water for use when demand is
high and, when necessary, to help maintain water pres-
sure. Treatment stations are places in which water may
be filtered to remove suspended impurities, aerated to
remove dissolved gases, and disinfected with chlorine,
ozone, ultraviolet light, or some other agent that kills
harmful bacteria and microorganisms.

Water System

� Water Supply

http://almashriq.hiof.no/lebanon/600/610/614/solar-water/unesco/35-46.html
http://almashriq.hiof.no/lebanon/600/610/614/solar-water/unesco/35-46.html
http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasis/factsht_dracunculiasis.htm
http://www.cdc.gov/ncidod/dpd/parasites/dracunculiasis/factsht_dracunculiasis.htm
http://www.childinfo.org/areas/water/index.php
http://www.childinfo.org/areas/water/index.php
http://www.nuigalway.ie/bac/student_info/Food_and_Water_Borne_Infection.html
http://www.nuigalway.ie/bac/student_info/Food_and_Water_Borne_Infection.html
http://www.unesco.org/water/wwap/wwdr2/
http://www.unesco.org/water/wwap/wwdr2/
http://www.who.int/water_sanitation_health/diseases/typhoid/en/
http://www.who.int/water_sanitation_health/diseases/typhoid/en/
http://www.who.int/water_sanitation_health/monitoring/jmp2005/en/index.html
http://www.who.int/water_sanitation_health/monitoring/jmp2005/en/index.html
http://www.un.org/waterforlifedecade/background.html
http://www.un.org/waterforlifedecade/background.html


W

Wellness 1457

Water Treatment

Definition

Water treatment is a process of physical and chemi-
cal removal of pollutants, removal of pathogens and
biodegradable compounds in water as a barrier to con-
tamination of the � drinking water system.

Way of Eating

� Diet

Way of Life

� Lifestyle

Weather

Definition

Weather is the condition of the atmosphere at a certain
point of time or in a short period of time. The principle
parameters of weather are temperature, air pressure, air
velocity, and air humidity, and their interactions.

Cross-References

� Climate and Microclimate

Welfare

� Well Being

Welfare Culture

� Sociopolitical Culture

Welfarism

Definition

The term welfarism refers to the traditional microeco-
nomic approach where social welfare is based on the

sum of individual utilities, which in turn are determined
by the goods and services consumed.

Well Being

Synonyms

Welfare; Wellness

Definition

Well-being can be describe as a state of being well,
healthy, contented, etc. Well-being at work can be
defined as a state of feeling well and a positive attitude
towards work. It also implies that � workers are able
to experience personal growth and positive energy from
their work. � wellness
Well being denotes state of human existance in which
basic needs are adequately met and satisfied. It also
refers to � health status, meaning not only absence of
illness, but also quality of health.
There are many components to well-being. A large part
is standard of living, the amount of money and access
to goods and services that a person has; these numbers
are fairly easily measured. Others like freedom, happi-
ness, art, environmental health are even more difficult
to measure.

Cross-References

� Health
� Quality of Life (QOL)

Wellington Boot

� Condom

Wellness

Synonyms

Well-being

Definition

Wellness means the state of dynamic physical, men-
tal, social and spiritual well-being that enables a peo-
ple to achieve their full potential and have enjoyable
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lives. Simply defined, well-being is the quality or state
of being in good health.

Cross-References

� Health
� Quality of Life (QOL)
� Well Being

Western Medicine

Synonyms

Allopathic medicine; Orthodox medicine

Definition

Western medicine refers to medicine practices that
developed in western world since the early Renais-
sance period (around 1450) and that are still practiced
by majority health care systems throughout the world.
Western medicine is also called biomedicine, allopath-
ic medicine or the Hippocratic tradition. It is opposed
to various medical practices that have also developed in
the Western world, primarily in terms of scientific basis.

Western Medicine Treatment

� Conventional Treatment

West Nile Fever

Synonyms

Infection with the West Nile Fever

Definition

West Nile fever, which appeared first in 1937, is trans-
mitted by certain mosquitoes and is principally found in
Uganda, Mozambique, Egypt, Israel, India and Indone-
sia. Since the end of the last century, infections have
also been noticed in America and Europe. Wild living
birds are the reservoir of the virus. Dead birds, pri-
marily crows, are assumed to be the first sign of the
appearance of West Nile fever. Most cases of the infec-
tion are asymptomatic or similar to a flu-like infection
with fever, headache, joint pain and aching muscles.

Possible complications are myocarditis and encephali-
tis, which especially appear in immunocompromised
persons. These cases may also show a lethal outcome.
A specific therapy is not available; the most important
preventive measure is the prophylaxis of insect bites.

Cross-References

� Infection with the West Nile Fever

WFP

� World Food Programme

Whipworm Infection

� Trichuriasis

White Plague

� Morbus Koch (Koch’s Disease)
� Tuberculosis
� Tuberculosis and Other Mycobacterioses

WHO

Definition

The World Health Organization (WHO) is a specialized
agency of the United Nations (UN) that acts as a coor-
dinating authority on international public health. Estab-
lished on 7 April 1948, and headquartered in Gene-
va, Switzerland, the agency inherited the mandate and
resources of its predecessor, the Health Organization,
which had been an agency of the League of Nations.
The vision of the WHO is to improve the health status
of all populations in the world to an extent where all
human beings can live a socially and economically pro-
ductive life. The main topics of the WHO are infectious
diseases (such as HIV and malaria), smoking, and obe-
sity. The WHO regularly collects data to estimate the
worldwide burden of disease and the quality of health
care systems.

Cross-References

� World Health Organization
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WHO Global Influenza Program

� WHO Influenza Surveillance Program

WHO Influenza Surveillance Network

� WHO Influenza Surveillance Program

WHO Influenza Surveillance Program

Synonyms

WHO global influenza program; WHO influenza
surveillance network

Definition

In 1946, the WHO established an influenza surveil-
lance network. At present, 110 reference laboratories
in 83 countries take part in the program. Additionally,
there are 4 international reference centers: the Medi-
cal Research Centre in London (MRC, England), the
Center for Disease Control in Atlanta (CDC, USA),
the Commonwealth Serum Laboratories in Melbourne
(CSL, Australia) and the National Institute of Infectious
Diseases in Tokyo (NIID, Japan). These centers check
the different influenza strains for their variants. The
composition of the influenza vaccine is defined based
on the most probable variants.

Cross-References

� Outbreak Management and Surveillance of
Infectious Diseases

Whooping Cough

Synonyms

Pertussis; Infection with Bordetella pertussis

Definition

Pertussis is caused by Bordetella pertussis, a highly
contagious bacterium, which is only found in humans
and which produces various toxins. The infection is
spread by droplets. After an incubation period of 7–14
(–20) days the first of three stages starts, the catarrhal

stage. This stage, which last for 1–2 weeks, is charac-
terized by flu-like symptoms and is highly contagious.
The following paroxysmal stage presents with parox-
ysms of coughing, followed by an inspiratory “whoop-
ing” sound. During these coughing fits glutinous mucus
is brought up and vomiting may also occur. The parox-
ysmal stage lasts for 4–6 weeks and is followed by the
convalescent stage, in which the coughing fits slowly
decrease. The most common complications are pneu-
monia and otits media but in some cases seizures and an
encephalopathy can occur. By initiation of early antibi-
otic therapy with macrolides (erythromycin) for a peri-
od of 14 days, the course of the disease can be shortened
or weakened. The best preventive measure is active per-
tussis-vaccination (� immunization, active). Unfortu-
nately, neither natural infection nor active immuniza-
tion can give lifelong immunity.

Widespread Epidemic

Synonyms

Pandemic

Definition

A widespread epidemic refers to an infection that
is geographically widespread; occurring throughout
a region or even throughout the world. For example,
influenza pandemics are often global.

Widespread Illness

Synonyms

Epidemic

Definition

A widespread illness is defined as an outbreak of a con-
tagious disease that spreads rapidly and widely. It is
an occurrence of cases of a disease in excess of usual
expectations for a particular population.
Several kinds of widespread illness can be distin-
guished. A point-source epidemic is one in which
a group of people all fall ill as a result of a single expo-
sure, typically to an agent in food they have all con-
sumed. An example would be an outbreak of acute food



1460 Wilcoxon Matched Pairs Signed Rank Test

poisoning due to staphylococcal enterotoxin. A com-
mon-vehicle epidemic is due to an agent that is spread
on an ongoing basis in a “vehicle” such as food, water,
or air. Food-borne common-vehicle epidemics usually
cause gastrointestinal disease, and are sometimes per-
petuated by a carrier who is a foodhandler. Vector-borne
epidemics are spread by insect vectors and include
viruses such as dengue and viral encephalitis, which are
transmitted by mosquitoes.

Wilcoxon Matched Pairs
Signed Rank Test

Definition

A non-parametric test for comparing the distribution of
a continuous variable between two dependent groups. It
is analogous to the paired sample t-test, and can be used
when the data are ordinal or not normally distributed.

Willingness

� Motivation

Willingness to Pay

Definition

In health economics, the willingness to pay (WTP) is
defined as the maximum amount of money an individ-
ual is willing to pay to avoid or reduce a specific health
problem or to gain a specific health benefit. Willingness
to pay is used for cost-benefit analysis. It is measured
either directly (� contingent valuation) or indirectly
(� revealed preferences). The willingness to accept is
the inverse approach of willingness to pay, in which an
individual has to define the minimum amount of money
that would be acceptable to lose a specific health care
service.

Willingness-to-Pay Analyses

Synonyms

Contingent valuation; Hedonic pricing; Stated prefer-
ence analyses

Definition

How can the value assigned by a patient to a medical
benefit be assessed? One way of determining the val-
ue of a medical measure in terms of monetary units is
the “willingness-to-pay” method, which seeks to deter-
mine the medical preferences of patients or of soci-
ety by ascertaining the level of demand on the basis
of hypothetical prices. Such an approach is appropri-
ate mainly for establishing the value of goods whose
prices are not determined freely by market conditions or
are subject to regulation (e. g. by fixed scales of fees).
However, one problem is that an individual’s willing-
ness to pay may vary greatly according to his or her
state of health. A person who is ill will understand-
ably place an appreciably higher value on a medical
intervention than someone who is healthy. Accordingly
a representative selection of interviewees is important
in any willingness-to-pay analysis.

Willowbrook State School

Definition

Willowbrook State School is a New York State institu-
tion for mentally defective children. All subjects, from
1963 to 1966, were deliberately infected with the hep-
atitis virus; during the course of these studies, Willow-
brook closed its doors to new inmates, on the grounds
of overcrowding. However, the hepatitis program con-
tinued to admit new patients. Thus parents found that
they were unable to admit their children to Willowbrook
unless they agreed to them participating in the hepatitis
studies. It is referred to as one of the most disgraceful
scandals against human dignity.

Withdrawal

Synonyms

Withdrawal syndrome

Definition

Withdrawal can be described as a group of physiolog-
ical and psychological symptoms of variable cluster-
ing and degree of severity which occur on cessation or
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reduction of use of a drug that has been taken repeat-
edly, usually for a prolonged period or in high dos-
es. A withdrawal syndrome is one of the indicators of
� (drug) dependence. However, onset, symptoms and
course of withdrawal depend on the consumed sub-
stance and dose.

Withdrawal State

Definition

A group of symptoms of variable clustering and severi-
ty occurring on absolute or relative withdrawal of a psy-
choactive substance after persistent use of that sub-
stance. The onset and course of the withdrawal state are
time-limited and are related to the type of psychoac-
tive substance and dose being used immediately before
cessation or reduction of use. Possible complications of
a withdrawal state are convulsions.

Withdrawal Syndrome

� Withdrawal

Within-Subjects Design

� Paired Groups Design
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Synonyms

Health of the female population; Female health; Health
of women

Definition

Historically, women’s health implied only pregnancy
and � reproductive health. Today, however, in parts of
the world, a woman’s reproductive years comprise less

than half of her life expectancy. Weisman’s definition of
‘women’s health’ considers this fact and refers to three
features:
• Health is a product of cultural, social, and psycho-

logical factors and biology;
• It is important to consider and emphasize a life-span

and multiple role perspective;
• The individual and society have to promote health

and prevent disease in order to fulfill the concept
of health beyond the absence of disease (Weisman
1998).

The focus on women’s health is critical as there are dis-
eases which are unique, more prevalent, or more serious
in women. In some diseases risk factors and interven-
tions are different for women compared to men. More-
over, changes in diseases over time and across the lifes-
pan differ in the female and male populations.

Basic Characteristics

Female Morbidity and Mortality

Women experience greater morbidity than men
although women’s life expectancy is higher. Because
over the lifetime of a population the proportion of wom-
en increases, women are at higher risk of experiencing
age-related morbidity and are less likely to have a sur-
viving spousal partner to rely on for assistance (Wang
et al. 2004). The female adult � mortality rate is lower
than the male adult mortality rate in almost all coun-
tries in the world. Life expectancy at birth for females
is at least 80 years in most Western European countries,
Japan, the US, and Canada, but below 40 years in some
African countries. In older ages women have a clear
survival advantage compared to men (UN 2005).
The leading causes of death for women worldwide are
HIV/AIDS, malaria, tuberculosis and maternal condi-
tions (WHO 2004). Complications of pregnancy and
childbirth are the leading cause of death and disabili-
ty among women of reproductive age in less developed
nations. Maternal mortality ratio, the number of mater-
nal deaths per 100,000 live births, is estimated to be
over 1500 in some African countries and Afghanistan
and is under 10 in most Western European countries
(UN 2005).
In developed countries, women’s leading causes of
death are cardiovascular disease and cancer. Women’s
rates of lung cancer mortality have skyrocketed since
the 1980s. Breast cancer mortality is second to lung
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cancer mortality, followed by colorectal cancer mortal-
ity. Breast cancer is the malignancy most often diag-
nosed in women and is, therefore, one of their lead-
ing health concerns. Its early detection through � mam-
mography should be promoted worldwide. Mammogra-
phy screening, beginning at the age of 50 years, reduces
the burden of breast cancer in the female population as
diagnosis before the onset of symptoms results in a bet-
ter prognosis. However, although the results of screen-
ing gradually improve as women get older, their risk of
breast cancer increases with each passing decade.
� Sexually transmitted diseases (STDs) are a major
burden for the female population. Compared to men,
women are less likely to be treated as their disease is
more often asymptomatic. Social inequalities between
women and men concerning knowledge of STD pre-
vention, influence on sexual relationships and availabil-
ity of health care services make women more vulnera-
ble to infection and chronic disease. Worldwide, � HIV
infection is increasing among women of childbearing
age. HIV infection directly influences women’s health
and social life, may be decisive in family planning con-
siderations and is a threat for the newborn.
Cardiovascular disease occurs later in life and is more
deadly in women compared to men. Short- and long-
term survival are lower in women than in men. Diag-
nosis of cardiovascular disease is difficult in women, as
women often only show unspecific symptoms like nau-
sea, anxiety, cold sweat and shortness of breath. Wom-
en’s cardiovascular disease seems to be undertreated. In
the prevention of cardiovascular disease levels of HDL
and triglycerides may be more important in women than
in men (Woodfield et al. 1997).
Worldwide, the prevalence of � anemia is about 34% in
women and almost 50% in pregnant women. Anemia in
pregnancy causes fetal growth retardation and preterm
birth and increases the risks in childbirth for the moth-
er and the baby. Anemia may be due to nutritionally
related iron deficiency, chronic diseases or menorrha-
gia prior to pregnancy (Wang et al. 2004).
� Osteoporosis is much more prevalent in women, par-
ticularly in postmenopausal women, than in men. In the
US about 15% of women over the age of 50 years suffer
from osteoporosis which increases the lifetime risk of
fractures to about 40%. Prevention (adequate intake of
calcium, physical activity) needs to begin during child-
hood as 95% of bone acquisition is completed by age
17 in girls and peak bone mass is critical for the risk

of later osteoporosis. Hip fracture is the most devastat-
ing type of fracture leading to death (15%), placement
of women into nursing homes (25%) and a decreased
quality of life (USDHHS 2004).

Reproductive Health

Worldwide the average age of menarche has declined
due to improved nutrition and sanitation. Mean age
of menarche, the time of the first menstrual bleeding,
is about 13 years. Mean � menstrual cycle length is
28 ± 7 days, mean duration of menstrual flow is 2–
6 days.
� Menopause, the final menstrual period, occurs on
average at the age of 51 years. Postmenopausal health
risks are heart disease and osteoporosis. The lack of
estrogen greatly influences women’s quality of life, e. g.
in terms of vaginal discomfort and bladder symptoms.
� Hormone replacement therapy is effective in the treat-
ment of menopausal symptoms, but increases women’s
risk of breast cancer and cardiovascular disease.
� Reproductive health is a state of complete physical,
mental and social well-being in all matters relating to
the reproductive system. Access to appropriate health
care services that enable women to go safely through
pregnancy and childbirth is requisite for adherence to
women’s rights. Pregnancy and childbirth are major
life events in which healthy living is essential for the
health of the mother and the newborn. Tobacco should
be eliminated for the pregnant woman’s environment,
women should not drink alcohol while pregnant and
should pay special attention to their nutrition during this
period. Supplementation with folic acid before and dur-
ing the first weeks of pregnancy significantly reduces
the risk of � neural tube defects in the baby. In addi-
tion, daily physical activity during pregnancy is highly
recommended. Conditions such as ectopic pregnancy,
� gestational diabetes, hypertensive disorders (e. g. pre-
eclampsia), severe bleeding and chronic � anemia may
be life-threatening to the pregnant woman.
Between under 5% (Sierra Leone) and over 80% (Chi-
na, Switzerland, Spain and the United Kingdom) of
married woman, or woman currently living in a union,
aged 15 to 49 years use methods of contraception.
Contraceptive prevalence is 67% worldwide, 32% in
the least developed countries and 78% in industrial-
ized countries. According to these numbers, fertility
rates are much higher in developing countries, but have
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declined worldwide due to the development of contra-
ceptive strategies. In developing countries there are still
millions of women – on average 19% of the married
female population – with unmet contraceptive needs.
China with its strict birth control policy and widespread
family planning services is an exception. Contracep-
tives are available to about 90% of married Chinese
women (Wang et al. 2004; UN 2005).
The abortion rate is directly related to the prevalence of
modern contraceptive methods. More than 25% of the
female population live in countries with most restric-
tive abortion policies, where abortion is not allowed at
all or only permitted to save the mother’s life. In con-
trast, 40% of women worldwide live in the 54 countries
without restrictions as to reason, and abortions are car-
ried out mostly within a gestational limit of 12 weeks.
In other countries a woman’s poor socioeconomic posi-
tion or the risks to her physical or mental health by the
pregnancy are acceptable grounds for abortion. Thir-
teen percent of maternal deaths are due to the com-
plications of unsafe abortions. Legalization of abortion
reduces the number of illegal abortions and decreases
health risks for the mother. Ninety five percent of abor-
tions conducted under unsafe conditions occur in devel-
oping countries, although the abortion rate is highest in
Europe (about 50 abortions per 1000 women in repro-
ductive age) (Wang et al. 2004; Center for reproductive
rights 2005).

Violence Against Women

Family violence includes physically and emotionally
harmful acts: assault or physical intimidation, sexual
coercion, threats to harm, control and restraint of dai-
ly activities, social life or freedom and denial of access
to resources. Violence against women has a signifi-
cantly negative impact on women’s health both direct-
ly and indirectly by reinforcement of social inequali-
ties. Violence in areas of conflict affects both women
and men, although men are more likely to be the per-
petrators and victims in these situations. In addition,
women risk violence from members of their own fam-
ily resulting in injury, depression, or death. Domestic
violence, especially � intimate partner violence, is the
most significant cause of homocide in women. Conse-
quences of domestic violence or rape account for about
5% of women’s disease burden in developed countries
and 19% in developing countries. It is estimated that

25 to 50% of women worldwide experienced physical
abuse from men, which is mostly long term (Wang et
al. 2004).
The process of successfully ending abuse within inti-
mate relationships is complex. Firstly, women have
to recognize the abuse as a problem, be interested in
change, and accept and utilize the support of caring oth-
ers. Public health interventions targeted at women who
endure violence have to consider the women’s readiness
to change and their helpseeking behavior in order to be
effective.

Conclusion

Much of women’s health risk is associated not only
with biological differences between men and women
and women’s reproductive role but also with gender
inequality in social, educational, cultural and economic
status. In addition, women have lower access to health
care, more often encounter high-risk sexual intercourse
and violence. The International Conference on Popu-
lation and Development (ICPD, Cairo, 1994) and the
World Conferences on Women promote good women’s
health and reproductive health worldwide.
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Work Ability

� Fitness for Work
� Working Capacity

Work Capability

� Working Capacity

Work Capacity

� Fitness for Work
� Working Capacity

Work Environment

� Working Environment

Worker

Synonyms

Employee

Definition

A worker is any person who performs work, either
regularly or temporarily, for an employer. European
Economic Community in its Council Directive 89/391
defines a worker as any person employed by an employ-
er, including trainees and apprentices but excluding
domestic servants. The following definition of a work-
er was given in the ILO Convention 155/1981: “Worker
covers all employed persons, including public employ-
ees.”

Worker’s Health

� Workplace Health

Worker’s Safety and Health

� Occupational Health and Safety

Workforce

� Working Population

Workforce Planning

Definition

Workforce planning is a strategic activity of an organi-
zation, aiming to identify and forecast the workforce
skills it needs to reach its goals, and to take appro-
priate measures to fill emerging gaps. It usually starts
from an analysis of the organization’s environment and
its current workforce profile. Future developments are
captured by forecasting on the basis of available quan-
titative data, and/or by developing different scenar-
ios, which also take into account qualitative informa-
tion. Critical elements then need to be identified and
addressed in accordance with the organization’s stra-
tegic goals.

http://unstats.un.org/unsd/demographic/products/indwm/ww2005/tab3a.htm
http://unstats.un.org/unsd/demographic/products/indwm/ww2005/tab3a.htm
http://unstats.un.org/unsd/demographic/products/indwm/ww2005/tab2b.htm
http://unstats.un.org/unsd/demographic/products/indwm/ww2005/tab2b.htm
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Workforce in Public Health

Definition

The public health workforce is an integrated national
system that involves the collaboration of health partners
to provide a continuum of accessible learning opportu-
nities for public health workers.

Work-Induced Diseases

� Work-Related Diseases

Working Capacity

Synonyms

Work capacity; Work ability; Fitness for work; Work
capability

Definition

Working capacity in general describes the individual’s
capacity to do the work tasks he/she is required to
do. This includes the ability of the body to maintain
physiological equilibrium during work. To meet this
requirement certain functional, anatomical, psycholog-
ical, educational, and social characteristics of the work-
er are necessary to fulfill the demands of a specific
job performance. However, working capacity cannot be
assessed by targeting only the actions of a person; it
requires consideration of the factors related to the work
community, the work environment, and the organiza-
tion and management of work.

Working Conditions

Synonyms

Workplace conditions; Working environment

Definition

The term working condition refers to a job, task,
machinery, tools, layout, factory premises or working
climate that covers the workplace environment. It also

includes the workers’ physical, social and mental work-
load, psychosocial and organizational contexts of job-
tasks under which the job has to be performed or which
might influence the work (or job tasks) or work envi-
ronment.

Cross-References

� Working Environment

Working Environment

Synonyms

Work environment; Workplace environment; Environ-
ment at work

Definition

The working environment includes the surroundings,
conditions, and influences at work and at the � work-
place that affect an employee. In occupational health,
it refers to the physical (physical, biological, chem-
ical, and ergonomic factors at work) and psychoso-
cial (work organization, inter-individual relationships
at work, work culture, job security, etc.) work environ-
ment. The working environment may be considered as
part of a general environment, and there is an obvi-
ous inter-relationship between the working environ-
ment and the environment. The definition of working
environment is essential for occupational health preven-
tive actions that try to change the working environments
that are harmful for health and support beneficial ones.

Working Population

Synonyms

Workforce

Definition

Working population may refer to the population
employed in a specified occupation or to the total pop-
ulation of a country who are employed and looking for
employment. The term on a country level usually cov-
ers all people between 15 and 65 years old.
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Work Injury

� Occupational Injuries

Work Inspectorate

� Labor Inspectorate

Work-Life Balance

Definition

The extent of conflicting responsibilities and require-
ments at work and in one’s personal life. Attention
to the lack of a balance between work and home-
or personal-life became particularly relevant to wom-
en during the later half of the twentieth century who
attempted to strike a balance between � gender norms
about women’s role in the household and chang-
ing opportunities for women in the workplace. More
recently, this balance has gained further relevance for
both men and women as changes in technology have
offered greater flexibility in the structure of work while
also eroding the distinction between work and personal
life (e. g. the opportunity to telecommute or work non-
standard work hours).

Work Overload

Definition

Work overload happens when job demands exceed an
individual’s ability to deal with them; i. e. exceed the
time and resources available. Work overload represents
the weight of hours, the sacrifice of time, and the sense
of frustration with the inability to complete tasks in
the time given. Long working hours, particularly at the
expense of other parts of workers’ lives, help to create
overload. Added to long hours is the sense that there is
too much to do in too little time.
Work overload may be seen as quantitative or quali-
tative. Quantitative overload is defined as having too
much work to do in the time available. Quantitative
overload is related to the amount of time available,
whereas qualitative overload refers to the skill level of
the employee, e. g. to the resources.

Work overload may lead to work-related stress
(� job-related stress) – to harmful emotional and phys-
ical responses when requirements of a job do not match
available individual characteristics and resources. The
evidence suggests that a chronic work overload is close-
ly related to burnout syndrome.

Workplace

Synonyms

Worksite

Definition

The workplace is a space where one or more workers
perform their job tasks. The workplace also covers all
places where workers need to be or to go by reason of
their work. Another definition of worksite is that it is
a physical area where workers need to be or to go due
to their work which is under the control of an employer.

Workplace Conditions

� Job Task
� Working Conditions

Workplace Disability

� Occupational Disability

Workplace Environment

� Working Environment

Workplace Environmental Exposure

Synonyms

� Occupational Exposure

Definition

Workplace exposure is exposure to hazards arising in or
from the workplace, and which could impair the health
and well-being of workers. Workplace hazards could be
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divided in: accident hazards (transport accidents, falls
of persons or objects, stubs, cuts, burns, drowning, etc.),
physical hazards (� noise, vibration, ionizing radiation,
non-ionizing radiation, etc.), chemical hazards, biolog-
ical hazards, ergonomic and social factors (mental or
physical stress, lifting of weights, violence at work-
place, burnout syndrome, etc.). Occupational exposure
can be examined on industrial hygiene measurements
that are carried out in the workplace.

Workplace Exposure

Synonyms

Occupational exposure; Exposure at work

Definition

Occupational exposure can be defined as the presence
of a � risk factor in the � working environment exter-
nal to the � worker. � Workplace exposures include
physical conditions (e. g., structural insecurity or defi-
cient lighting), physical stressors (e. g., lifting heavy
weights or repetitive strain injuries), physical agents
(e. g., � noise, vibration, or � radiation), chemicals
(e. g., dusts or solvents), biological agents (e. g., bac-
teria or viruses), and psychosocial stressors (e. g., low
control over job tasks or poor communication with
workmates).
Apart from the nature of � occupational exposure, it can
also be characterized by the intensity, duration, and fre-
quency of exposure. Occupational exposure can occur
in different time-frames, such as short-term, long-term,
and cumulative exposure. Although many occupation-
al exposures may occur as environmental exposures for
the general population, workers are usually exposed to
higher levels, and are frequently the focus of research
on health effects of these exposures and agents.
As occupational exposure does not only result from the
presence of a harmful agent in the environment, it is
sometimes defined as “the contact of an occupational
chemical, physical, or biological agent with the outer
boundary of an organism”.

Cross-References

� Occupational Exposure

Workplace Factors

� Workplace Hazards

Workplace Hazards
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Synonyms

Occupational hazards; Workplace factors; Environmen-
tal hazards

Definition

Workplace hazards are any activity, situation or sub-
stance at the workplace that can cause harm.

Basic Characteristics

History

In the 19th century, the Industrial Revolution brought
many safety problems and a higher level of public
concern about these problems; the first factory inspec-
tions and first job safety laws were established. Social
reformers and growing union power achieved, by 1900,
minimal legislation to improve workplace health and
safety in the most heavily industrialized states. This
regulation and system of inspection were, however,
inadequate. Those states that had some legislated pro-
tections rarely enforced them and focused largely on
safety issues; little was done to protect workers from
exposure to the growing number of chemicals in the
workplace. After 1900, the rising tide of industrial acci-
dents resulted in the passage of state workers’ com-
pensation laws so that by 1920 virtually all states had
adopted this no-fault insurance program.
The International Labor Organization’s Constitution
calls for an improvement of working conditions. At
the International Labor Conference in 1919, the year
the International Labor Organization was founded and
asked to “draw up a list of the principal processes to be
considered unhealthy”. Eventually an encyclopedia was
substituted for the list. A comprehensive encyclopedia



1468 Workplace Hazards

was formulated to include analyzes of work; type of
worker and working environments; the substances used
at work and their related hazards; possible sources of
disease and injury; methods of treatment and preven-
tion; and existing protective legislation. The first edi-
tion was published in 1930. It covered specific indus-
tries, occupation and hazards; medicine and hygiene;
and some social policy issues. More than half of the
articles were devoted to various individual chemicals.
The new, fourth edition, published in 1998, discusses
specific industries and their associated hazards in detail.
After World War II, workers in the industrialized coun-
tries were able to gain better working conditions by
exerting pressure on their national governments.
Occupational health and safety legislation in individu-
al European countries experienced a great deal of flux
after the formation of the European Union. The Single
European Act establishing the EU was enacted in 1987.
Article 118A of the Act addresses employment, work-
ing conditions, and occupational health and safety and
provides a streamlined legislative process for the devel-
opment of health and safety directives, and minimum
health and safety standards. The EU directives have the
force of law and set down general principles for the pro-
tection of workers.

Hazards Effects

Workplace hazards are divided into two broad cate-
gories: health hazards and safety hazards. Health haz-
ards can cause occupational diseases, and safety haz-
ards may cause injuries.

Health Hazards

A health hazard is something that has the potential to
cause an adverse health effect. A potential health haz-
ard exists when a person comes into contact with any
agent, situation or condition that can cause harm to the
body and result in an illness or a disease. There are five
types of health hazard: chemical, physical, biological,
ergonomic and stress hazards.
A health hazard may produce serious and immediate
(� acute effects) effects or it may cause long-term
(� chronic effects) problems which can be developed
after a latency period. All or part of the body may be
affected. Some health effects are local (� local health
effects) while others are systemic (� systemic health
effects).

Dealing with workplace hazards involves three key
steps: recognition, assessment and control. Regulations
require employers to have an ongoing system for the
identification (� workplace hazards identification) of
existing and potential risks to the health or safety of
workers at the place of employment and the measures
(� assessment of workplace hazards), including proce-
dures to respond to an emergency, that will be taken to
reduce, eliminate or control those risks (� workplace
hazards control). The most effective method of identi-
fying health hazards is through the systematic � inspec-
tion of the workplace. The most accessible source of
information about the health effects and other charac-
teristics of suspected hazards is the material safety data
sheet which by law must be available in the workplace.
Evaluating exposure to toxic substances requires the
calculation of � exposure levels for comparison with
standards set out by law or other guidelines.

Safety Hazards

Safety hazards may cause injury. They include: slip-
ping/tripping, fire and explosion, moving parts of
machinery, tools, and equipment, work at height, ejec-
tion of material, pressure systems, vehicles, lifting
and other manual handling operations, materials falling
from a height, rolling, shifting, or caving-in, unsafe use
of explosives, workplace violence, hazards posed by
working alone or in isolated workplaces. Injury caused
by a safety hazard (such as a cut or fracture) is usual-
ly obvious. Safety hazards cause harm when workplace
controls are not adequate.
The seriousness of the harm that could result from
a hazard is often described as: catastrophic (death
and/or permanent injury), critical (serious injury),
marginal (minor injury) or negligible (no injury).

Cross-References

� Acute Health Effects
� Assessment of Workplace Hazards
� Chronic Effects
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Workplace Hazards Control

Synonyms

Workplace hazards management

Definition

Controlling health hazards means protecting, limiting
or preventing harmful exposure of workers to the hazard
(� workplace hazards). Controls can be located at the
source of the hazard, along the path between the source
and the worker, or around the worker.
If a hazardous agent is found to be present in the work-
place in concentrations that could cause health effects,
it must be controlled. Control means eliminating the
hazard or reducing it to a level that protects workers
from adverse health effects. A control must:
• adequately control the hazard to eliminate the danger

to the worker;
• protect all workers who are likely to be exposed;
• not create a new hazard in the workplace;
• not create an environmental hazard outside the work-

place.

Workplace Hazards Identification

Synonyms

Recognition of workplace hazards

Definition

Recognizing hazards means identifying potential caus-
es of adverse health effects (� workplace hazards)
such as agents or workplace conditions that can cause
adverse health effects if exposure or overexposure
occurs. An understanding of the health effects of haz-
ardous agents or conditions in the workplace is an
essential part of determining whether workers are being
exposed to health hazards. The first step in determin-
ing whether a health hazard exists in the workplace
is to determine what chemical, physical or biological
agents and stressors are present in the workplace. All
hazardous materials present in the workplace must have
an up-to-date material safety data sheet.

Workplace Health

Synonyms

Occupational health; Workers’ health; Employees
health

Definition

Since 1950, the International Labour Organization
(ILO) and the World Health Organization (WHO) have
had a common definition of occupational health. The
definition was adopted by the Joint ILO/WHO Commit-
tee on Occupational Health at its First Session (1950):
Occupational health is the highest degree of physical,
mental and social well-being of workers in all occupa-
tions. It represents a dynamic equilibrium between the
worker and his occupational environment. The defini-
tion was revised at its 12th Session (1995): ‘Occupa-
tional health should aim at: the promotion and main-
tenance of the highest degree of physical, mental and
social well-being of workers in all occupations; the
prevention amongst workers of departures from health
caused by their working conditions; the protection of
workers in their employment from risks resulting from
factors adverse to health; the placing and maintenance
of the worker in an occupational environment adapted
to his physiological and psychological capabilities; and,
to summarize, the adaptation of work to man and of
each man to his job.’
Workplace health means strategies, policies, programs,
and practices found in the workplace that provide ben-
efits that improve the total health of the individual and

http://www.ilo.org/public/english/protection/safework/
http://www.cdc.gov/niosh/database.html
http://www.ilo.org/public/english/protection/safework/intro/
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the population – mental, physical, and psychosocial. It
represents a dynamic equilibrium between the worker
and his occupational environment.

Workplace Health Promotion

SRMENA KRSTEV

Serbian Institute of Occupational Health,
University of Belgrade, Belgrade, Serbia
srmena@sbb.co.yu

Synonyms

Worksite health promotion

Definition

Workplace health promotion has been defined as the
combined efforts of employers, employees and society,
to improve the � health and well-being of people at
work, as was stated in the Luxembourg Declaration on
Workplace Health Promotion in the European Union,
1997. Combination of improved work organization and
work environment (� working environment), promo-
tion of active participation and encouragement of per-
sonal development can reach the aim – healthy people
in healthy organizations.

Basic Characteristics

Rationale

The starting point of health promotion in gener-
al is the Ottawa Charter from 1986. In the Ottawa
Charter (WHO 1987), the World Health Organization
emphasizes that health promotion is the process that
enable individuals, groups or organizations to increase
control over their health and to improve it. This Char-
ter indicated the movement away from individually
based health promotion towards the influence of the
wider environmental settings in which the individual
was placed. It expresses the hope that citizens in each
country will take an active role in promoting their own
health. Moreover, the prerequisites and prospects for
health cannot be ensured by the health sector alone,
it demands coordinated action by governments, health
and other social and economic sectors, non-governmen-
tal and voluntary organizations, local authorities, indus-
try and media. The concept has been further developed

in the Bangkok Chapter (WHO 2005), in which the fol-
lowing has been pointed out:
• Strong intergovernmental agreement to increase

health;
• Core responsibility of government on health promo-

tion for all;
• Promotion of health as a key focus of communities

and civil society; and
• Promotion of health as a requirement for good cor-

porate practice.

Advantages of Health Promotion at the Workplace

This general health-promoting concept can also be
applied to the � workplace setting. Since the 1970s
when the emphasis was on preventing illnesses and
risk factors at work, or changing a particular lifestyle
habit or behavior of individual workers, this approach
has moved to a more interdisciplinary model address-
ing both individual � risk factors and the broader orga-
nizational and environmental issues (Baranski et al.
2002). Workplace health promotion should involve both
workers and management in their efforts to change the
workplace into a health-promoting setting. Develop-
ment of healthy work practice and promotion of health
at work is one out of ten priority objectives proposed by
the WHO Global Strategy on Occupational Health for
All (WHO 1995).
The workplace is considered to be an important setting
for health promotion activities for the following rea-
sons (Zucconi et al. 2001):
• The adult population is already assembled and orga-

nized, and structures already exist for occupational
health and health and safety requirements;

• Most adults spend much of their time at workplaces;
• Information and assistance to improve their � well-

ness, not accessible through other channels, can be
given to large numbers of the population at their
workplaces;

• Participation rate is higher than elsewhere;
• Employers and employees have a common interest

in promoting health at work;
• Health promotion programs at work can be prof-

itable investments as they improve workers’ health
and � fitness for work, thus leading towards greater
effectiveness, competitiveness and productivity, and
reducing turnover rates, mistakes at work, occupa-
tional accidents, absenteeism, etc.
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Generally, the workplace setting includes many dif-
ferent types of organization involved in workplace
health promotion, such as: large, medium-sized and
small enterprises, public administration, health care ser-
vices and welfare (e. g. hospital health promoting pro-
grams, Vienna Recommendations, 1997), schools, and
the labor market and administration.
The main obstacle to workplace health promotion is
a generalized lack of political awareness at all levels,
particularly in middle-sized and small enterprises. The
relevant legislation in each country should be imple-
mented and enforced to facilitate enterprises to adopt
health-conductive policies and practices. Health promo-
tion must be understood not as a cost but as an invest-
ment in the prosperity of a nation and the increased
quality of life of its citizens.

Program Structure

Program planning is based on the needs assessment
at worksites. Needs assessment is usually based on
questionnaires to obtain information on matters such
as: self-reported health habits (e. g. smoking, physical
activity, nutrition, alcohol consumption), other health
risk (e. g. stress, hypertension, hypercholesterolemia,
and diabetes), � occupational hazards (chemicals,
noise, stress, etc.), personal priorities for risk reduction
and health improvement and willingness to participate
in the program activities (Fielding 1998). Any program
should be adequately promoted and planned according
to the established needs at the workplace. Promotion
materials, such as posters, brochures, pamphlets, arti-
cles in company publications, videos, films, etc., are
a useful tool to call attention to the availability and
desirability of participating in the program (Warshaw
and Messlte 1998). Activities include clinical check-
ups (mammography, flu immunization, etc.); health
education on risk factors (smoking, weight control, fit-
ness training, etc.); counseling and behavior modifica-
tion in relation to weight control, nutrition changes,
smoking cessation, fitness, etc.; skills to be developed
for stress management, and pre-retirement planning,
etc. At the end of the program both the participation
rate and employee satisfaction and its outcomes to esti-
mate individual and company achievements should be
evaluated, and the need for improvements and possi-
ble expansion of the program should be identified, as
well.

Integrated Occupational Health and Safety
and Workplace Health Promotion

There is emerging evidence that coordinating and inte-
grating � occupational health and safety and workplace
health promotion enhance workers’ health (Sorensen
and Barbeau 2006). The rational for this integrated
approach is the evidence that exposure to occupation-
al hazards and risk-related behavior increases workers’
risk of disease, the effect being additive or even syn-
ergistic (e. g. smoking and asbestos). Further, workers
who are at highest risk of exposure to hazardous work-
ing conditions are also those most likely to have risk-
related behaviors. Integrating worksite health promo-
tion and occupational health and safety may increase
program participation and effectiveness for workers at
� high-risk workplaces, as well as benefiting the broad-
er work organization and environment.

Cross-References

� Fitness for Work
� Health
� High-Risk Workplaces
� Occupational Exposure
� Occupational Hazards
� Occupational Health and Safety
� Risk Factor
� Wellness
� Working Environment
� Workplace
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Workplace Health Promotion Activity

Definition

Workplace health promotion involves the combined
efforts of employers, employees and society to improve
the health and well-being of people at work. This can be
achieved through a combination of improving the work
organization and the working environment; promoting
the active participation of employees in health activi-
ties and, encouraging personal development. Workplace
health promotion activities are viewed as multi-faceted
initiatives to improve health in the workplace based on
comprehensive health promotion programs.
Expected benefits for workplace health promotion
activities include decreased absenteeism, reduced car-
diovascular risk, reduced health care claims, de-
creased turnover, decreased musculo-skeletal injuries,
increased productivity, increased organizational effec-
tiveness and the potential of a return on investment.
Amongst the different kinds of activities involved in
workplace health promotion, two should be empha-
sized – the provision of a healthy workplace and advo-
cacy. Promoting a healthy workplace recognizes that
a healthy workforce is essential and integrates policies,
systems and practices conducive to health at all levels
of the organization. Advocacy is a key health promo-
tion activity for overcoming major barriers to public
health and occupational health. The barriers addressed
by advocacy are poor living and working conditions,
rather than individual or behavioral barriers.

Workplace Health Risk

� Occupational Health Risk

Workplace Health Risk Assessment

Synonyms

Health risk assessment at workplace

Definition

Workplace health risk assessment is a process of iden-
tification and evaluation of risks to the workers’ health
and safety arising from hazards in the workplace which
can lead to the elimination or reduction of the risks or
the application of control measures where necessary. In
the context of occupational health, risk assessment is
the process of quantifying the probability of a harmful
effect to the health of individuals or populations from
certain workplace activities. Occupational health risks
also are directly related to physical, chemical and bio-
logical factors in the environment and related behav-
iors. In estimating the risks, three or more steps are
involved, requiring the inputs of different disciplines.
The calculation of risk is based on the likelihood or
probability of the harm being realized and the sever-
ity of the consequences. This can be expressed mathe-
matically as a quantitative assessment or as a qualitative
assessment – description of the circumstances by which
the harm could arise.
The assessment should be recorded and reviewed peri-
odically and whenever there is a significant change to
work practices. The assessment should include practical
recommendations to control the risk. The risk assess-
ment provides the basis for planning and organization
of work and to undertake actions for prevention.
Modern occupational safety and health legislation usu-
ally demands that a risk assessment should be carried
out prior to an intervention.

Workplace Health and Safety

Synonyms

Occupational health and safety

http://www.who.int/hpr/archive/docs/ottawa.html
http://www.who.int/hpr/archive/docs/ottawa.html
http://who.int/healthpromotion/conferences/6gchp/bangkok_charter/en
http://who.int/healthpromotion/conferences/6gchp/bangkok_charter/en
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Definition

Workplace health and safety is meant to provide
work conditions that reduce or eliminate occupation-
al injuries and work-related diseases and enable phys-
ical and psychosocial well-being. The protection of
workers need not be considered simply as one of the
costs of doing business, but as a critical factor nec-
essary to the achievement of economic, environmental
and social objectives which are an integral part of sus-
tainable development. This means that the protection
of workers should be seen and calculated as an invest-
ment with a potentially positive environmental, social
and economic effects. The protection of workers can-
not simply be seen as a matter of their workplace, but
should take into account the inter-relationship between
their work, general health, living conditions (water, san-
itation, housing), transport, culture and so on. It also
implies that action to improve occupational safety and
health is a prerequisite for meeting the basic econom-
ic and social development perspectives in developing
countries, and not simply a luxury to be reserved for
the rich countries.

Cross-References

� Occupational Health and Safety

Workplace Health and Safety Service

� Occupational Health and Safety Service

Workplace Health Services

Synonyms

Occupational health services (OHS)

Definition

Occupational health services are � health services con-
cerned with the physical, mental, and social well-being
of an individual in relation to his/her working environ-
ment and with the adjustment of individuals to their
work. The term applies to more than just workplace
safety, and includes health status and job satisfaction.
Occupational health services develop and implement
preventive measures for individuals and groups at high
risk of occupational hazards (� workplace hazards).

Cross-References

� Occupational Health Services

Workplace Injury

� Occupational Injuries

Workplace Inspectorate

� Labor Inspectorate

Workplace-Related Ill-Health

� Work-Related Ill-Health

Workplace Stress

� Job-Related Stress

Work-Related Diseases

BOGOLJUB PERUNIČIĆ

Serbian Institute of Occupational Health,
University of Belgrade, Belgrade, Serbia
perunb@eunet.yu

Synonyms

Work-related illnesses; Work-related ill-health; Work-
induced diseases; Occupational diseases in wider sense;
Non-specific occupational diseases

Definition

The term “work-related diseases” includes a variety of
� multifactorial diseases and disorders in which work
and the � working environment contribute significant-
ly to the cause, but are among numerous causative
factors. These diseases are more prevalent among the
� working population than “specific” occupational dis-
eases. They also occur among the general population,
but work and � working conditions need not be a risk
factor in every case of each disease. Personal charac-
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teristics of the working people and other environmental
and sociocultural factors usually play a role as risk fac-
tors of these diseases (WHO 1985). Work-related dis-
eases are of great importance to occupational health and
public health due to their huge sociomedical and eco-
nomic impact and the possibilities of their prevention
or mitigation.

Basic Characteristics

Work-Relatedness

It is well known that work, as a well-adjusted and prof-
itable human activity, can be an important factor in
human health promotion. However, if work is accom-
panied by excess hazards, it may negatively affect the
health of working people in several ways. First, specif-
ic physical, chemical, or biological exposures from the
working environment and during the work performance
can cause occupational disease. Second, the work may
provoke onset of a diseases, or aggravate, accelerate,
or deteriorate the course of an already existing disease
of non-occupational origin. Third, work (performance
and working environment) can be one of the numerous
causes in a number of � diseases with multiple etiolo-
gies.
The � work-relatedness of diseases with multiple eti-
ologies was stressed by the World Health Organiza-
tion (WHO) in the 1970s and 1980s (WHO 1976;
WHO 1985; WHO 1989). The WHO Expert Commit-
tee (1985) emphasized that “multifactorial work-related
diseases are often more common than occupational dis-
eases and therefore deserve adequate attention by health
service infrastructure”, and that “the new concept of
work-relatedness is of substantial importance to health
care workers in promoting the health of workers.”
The term “work-related disease” defines neither the
pathological mechanism nor the diagnostic criteria. For
the time being, two pathogenic mechanisms that both
operate and interact to varying extents and in vari-
ous ways are being evaluated: (i) direct, physicochemi-
cal pathway and (ii) indirect, stress-mediated pathway.
According to some authors, only work-related stress
reactions (physiological, behavioral, emotional, and
cognitive) and their long-term consequences (hyperten-
sion, affective disorders, alcohol dependence, and mus-
culoskeletal disorders associated with � absenteeism
and loss of productivity) are considered as � work-re-
lated ill-health.

The WHO Expert Committee defines work-related dis-
eases of public significance as follows:

(a) Mental health disorders (e. g., behavioral respons-
es and psychosomatic illness),

(b) Cardio-vascular disorders (e. g., hypertension,
ischemic heart disease),

(c) Chronic non-specific respiratory diseases, and
(d) Musculoskeletal disorders (e. g., low back, shoul-

der, and neck pain).

Recently more attention has also been paid to � oc-
cupational stress-mediated disorders and work-related
cancers.
The WHO Expert Committee also listed occupational
factors that contribute to the causation of work-related
diseases, including physical hazards (e. g., noise, par-
ticulate matter), chemical hazards (including carcino-
gens), ergonomic hazards (e. g., lifting heavy loads,
repetitive movements), and psychosocial hazards (e. g.,
� work overload, � work underload, � shift work, long
hours, insecure employment, � job-related stress).

Epidemiology and Socio-Medical Importance

A high incidence of non-communicable � diseases
with multiple etiologies in the adult human population,
including work-related diseases, has enormous social
and economic implications. The incidence of work-
related diseases is also an important indicator of the
quality of the � working environment. The direct costs
of health care for affected individuals, production losses
(resulting from absenteeism, disability, and premature
death), financial costs (e. g., � sick-leave, � disability
compensation), and social losses (family problems of
diseased or deceased individuals, etc.) are enormous.
According to international data from the WHO and the
ILO (WHO 2002; ILO 2004), 2.25 million people die
every year from work-related accidents and diseases,
among them 315,000 from work-related cancer. About
160 million workers suffer from work-related diseases;
and in one third of these cases, illness causes the loss
of four or more working days. The ILO has estimat-
ed that 4% of GDP is lost every year due to work-
related diseases and injuries. Around 4% of total can-
cers, 10% of skin cancers, 10% of lung cancers, and
2% of leukemias are attributed to � workplace expo-
sure. Work-related diseases remain a leading cause of
productive years lost, also including young workers.
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Globally, 37% of all low back pain cases are attributable
to occupational risk factors, the attributable fraction
being higher among men (41%) than among women
(32%). Work-related low back pain was estimated to
cause the loss of 818,000 � disability adjusted life years
(DALY) annually.
The American Thoracic Society (ATS 2003) estimat-
ed the work-related burden of obstructive airway dis-
eases (both asthma and chronic obstructive pulmonary
disease) by � population attributable risk, and found it
to be 15%. The annual costs in the U.S. due to these
diseases alone are estimated in a very conservative way
to be nearly US$ 7 billion.
According to the survey on working conditions in the
European Union (EuroFound 1997), the most common
work-related health problems reported by the respon-
dents were low back pain (30%), stress (28%), gener-
al fatigue (20%), muscular pain (17%), and headaches
(13%).

Issues in Research and Prevention

A consensus on the definition of work-related diseases
and particularly for its application in practice is still
lacking on an international and national level. Some
authors and agencies only consider occupational dis-
eases that are compensated and have a direct causal
relationship with workplace exposures as work-related
diseases. Others, under the term “work-related disease”
consider both classical occupational diseases and “other
work-related diseases”, like “a disease caused or aggra-
vated by work”. There are also opinions that “work-
related diseases” can only be considered “multifactorial
non-communicable diseases” partially caused by work-
place exposure or work practice.
The terminological ambiguities of work-related dis-
eases and their practical implications may be summa-
rized as follows:

(a) There is no internationally recommended or
accepted list of work-related diseases, such as the
ILO List of Occupational Diseases (ILO 2002).

(b) This makes research and comparison of data on
work-related diseases very difficult on a national
level as well as on an international level, which
may endanger some estimates on work-related dis-
ease frequency or their economic consequences.

(c) It is rather difficult to define a case of work-
related disease, and to determine the magnitude

of � work-relatedness in each individual case of
work-related disease. Variable diagnostic criteria
and lack of standard definition of a case of work-
related disease might have a significant impact on
estimates.

To solve the above-mentioned difficulties, and to inves-
tigate and identify underlying pathogenic mechanisms,
well-designed epidemiological studies play a leading
role.
It is especially important to bear in mind that many
work-related diseases can be prevented by addressing
workplace exposure and individual lifestyle choices.
As work-related diseases can result in adverse or fatal
health outcomes, high health care costs, and reduced
workplace productivity, their prevention should be the
focus of both occupational and public health.

Cross-References

� Absenteeism
� Disability Adjusted Life Years (DALYs)
� Disability Compensation
� Diseases with Multiple Etiology
� Job-Related Stress
� Multifactorial Disease
� Occupational Stress-Mediated Disorders
� Population Attributable Risk (PAR)
� Shift Work
� Sick Leave
� Working Conditions
� Working Environment
� Working Population
� Work Overload
� Workplace Exposure
� Work-Related Ill-Health
� Work-Relatedness
� Work Underload
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Work-Related Ill-Health

Synonyms

Workplace-related ill-health

Definition

Work-related ill health is any health condition caused
by, or made worse by a job. This term, in the broad-
est sense of the word, encompasses all � occupation-
al injuries, � occupational diseases, and � work-relat-
ed diseases. However, in some instances and in some
national practices, work-related ill health has a narrow-
er concept. It means occupational diseases and work-
related diseases. Appropriate systematic registration,
collection, and analysis of data on work-related ill-
health allows insights into the prevalence of work-
related ill-health and the costs that it may cause on
a company or national level, and permits priorities in
prevention to be set.

Cross-References

� Work-Related Diseases

Work-Related Illnesses

� Work-Related Diseases

Work-Relatedness

Definition

Work-relatedness refers to the link between work
(occupational risk factors) and specific health outcomes

(� occupational diseases, � occupational injuries, or
work-related disorders) in a working population. Identi-
fication of the etiology of an occupational or � work-re-
lated disease or injury implies an understanding of the
etiology of the disorder, the circumstances of exposure,
and the predisposing conditions of the patient. Identifi-
cation of causation is a critical step in an occupation-
al or work-related case because it may establish the
patient’s entitlement under workers’ compensation if
a disease or injury is occupational or work-related and
may force correction of the problem, if it still exists, to
prevent others from being exposed. The resolution of
causation leads naturally to assessment of work-relat-
edness.
There are several sets of criteria for the determination
of work-relatedness for different circumstances. The
following set of questions is viewed as appropriate in
deciding whether work is causative or a contributing
factor to an employee illness: 1. Are the symptoms con-
sistent with the diagnosis? 2. Are the signs consistent
with the diagnosis? 3. Is the temporal relationship of
exposure and disease clear? 4. Do fellow workers with
similar exposure have similar problems? 5. Is work-
place monitoring data available and indicative of sus-
pected exposure? 6. Is the condition biologically plau-
sible and confirmed? 7. Is there a lack of non-occupa-
tional exposure to the harmful agent?
Assessing work-relatedness is a difficult matter in many
cases of chronic disease and in some contested workers’
compensation cases. Many disorders that are known
to have occupational causes may also occur for oth-
er reasons and for unknown causes. A given case may
present with a history of multiple exposures over sev-
eral jobs, each associated with a particular health out-
come. This is particularly common in cases of asthma,
hearing impairment, and musculoskeletal disorders.

Worksite

� Workplace

Worksite Health Promotion

� Workplace Health Promotion
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Work Stress

� Job-Related Stress

Work Underload

Definition

Work underload occurs when work-related demands are
too low so that they do not sufficiently challenge the
individual, (e. g., monotonous work situations). Two
kinds of work underload may be observed – quanti-
tative and qualitative. Quantitative work underload is
defined as having too little work to do in the time avail-
able, whereas qualitative overload refers to the skill lev-
el of the employee (e. g., high skill for very low-level
demands). Work underload may be seen as a work-
related stressor that can lead to work-related stress
(� job-related stress).

World Court

� International Court of Justice

World Food Programme

Synonyms

WFP

Definition

The World Food Programme is a United Nations’
agency combating global hunger. Its humanitarian and
development projects are financed entirely by voluntary
contributions. It works together with non-governmen-
tal organizations to deliver food in least developed and
low-income countries where victims of natural disas-
ters, refugees, displaced people, and the hungry poor
face severe food shortages. Furthermore, its develop-

ment activities promote the self-reliance of poor people
and communities.

World Health Assembly

Definition

The World Health Assembly is the forum through
which the � World Health Organization (WHO) is gov-
erned by its 192 member states. It is the world’s highest
health policy setting body and is composed of health
ministers from member states. The main tasks of the
World Health Assembly are to approve the WHO pro-
gram and the budget for the following biennium and to
decide major policy questions.

World Health Organization

Synonyms

WHO

Definition

The World Health Organization is a specialized agen-
cy of the United Nations focusing on international pub-
lic health. It arranges and coordinates appropriate relief
operations, including measures to combat disease, espe-
cially infectious disease, provisions of vaccinations,
and appropriation of drugs and medical equipment.
Experts of the Organization develop health guidelines
and standards and help countries to address public
health issues.

Cross-References

� WHO

World Wide Web (WWW)

Definition

The World Wide Web is an easy-to-use hypertext docu-
ment system developed for the Internet that allows users
to access multimedia documents.
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Yamatji (Central Western Australia)

� Indigenous Health – Australooceaninan

Yapa (Western Central North Territory)

� Indigenous Health – Australooceaninan

Yates’s Correction

Definition

The approximation of the Chi-square statistic in small
2 × 2 tables can be improved by reducing the absolute
value of differences between expected and observed
frequencies by 0.5 before squaring. The effect of this
correction is to bring the distribution based on dis-
continuous frequencies nearer to the continuous Chi-
squared distribution.

YAWS

Synonyms

Frambesia; Pian

Definition

Yaws is defined as an infectious, nonvenereal tropical
disease, primarily of children, characterized by raspber-
rylike eruptions of the skin and caused by a spirochete,
Treponema pertenue, that is closely related to the agent
of syphilis. It is common in Africa.

Years of Life

� Life Expectancy
� Longevity

Years of Life Lost (YLL)

Definition

YLL is the mortality component of DALY (� Disabil-
ity-Adjusted Life Years). It represents the number of
years of life lost due to premature mortality in the pop-
ulation. YLL corresponds to the number of deaths mul-
tiplied by the average life expectancy at the age at which
death occurs.

Years Lived with Disability (YLD)

Synonyms

Years lost due to disability (YLD)

Definition

YLD is the disability component of DALY. It represents
the number of years of healthy life lost due to disability
caused by the non-fatal experience of disease or injury
in a population.
To estimate YLD for a particular cause in a particular
time period, the number of incident cases in that period
is multiplied by the average duration of the condition
and a weight factor that reflects the average degree of
disability caused by the condition.



1480 Years Lost to Disability (YLD)

Years Lost to Disability (YLD)

Synonyms

YLD; Disability adjusted life years

Definition

Disability-adjusted life year is a measure that expresses
years of life lost to premature death and years lived with
a disability of specified severity and duration. 1 DALY
can be thought of one lost year of healthy life.

Yellow Fever

Definition

Yellow fever can only be transmitted by the bite of
the yellow fever mosquito (Aedes ägypti), which is pri-
marily found in the tropical regions of Africa, Cen-
tral and South America. After an incubation period of
3–8 days, the infection starts with general symptoms,
like fever, shivering fits, headache and joint pain. Nau-
sea and vomiting can be present as well. The symptoms
disappear within a few days. In about 15% of infected
persons, a second phase follows, which is characterized
by a new rise of body temperature, an icterus, a loss of
proteins with the urine (proteinuria) and internal bleed-
ing. These hemorrhages take a lethal course in about
50% of cases. The principal organs concerned are the
liver, the brain, the muscles, the joints and the skin. As
therapeutic possibilities are restricted to symptomatic
measures, prophylaxis of insect bites plays an impor-
tant role in the prevention of yellow fever. Moreover,
an active yellow fever vaccination is available. Immu-
nization is supervised by WHO and is only allowed to
be performed in authorized institutions.

Cross-References

� Tropical Diseases and Travel Medicine

Yellow Fever Immunization, Active

� Yellow Fever Vaccination, Active

Yellow Fever Vaccination

Synonyms

Yellow fever immunization

Definition

In yellow fever vaccination, which was introduced in
1937, weakened viruses are administered. Only autho-
rized institutions (like tropical institutes) are allowed to
perform this immunization. The � vaccine can be giv-
en to anyone from the age of 6 months. A single shot
is sufficient, immunity starts about ten days after vacci-
nation and lasts for ten years. According to the WHO,
yellow fever immunization should be carried out rou-
tinely in all infants in the yellow fever belts of Africa
and South America; travelers to these countries should
be vaccinated as well. Contraindications for the yellow
fever vaccine are immunodeficiency, acute illness with
fever, a known severe allergic reaction to components
of the vaccine and early pregnancy (up to the 12th week
of gestation).

Yellow Fever Vaccination, Active

Synonyms

Yellow fever immunization, active

Cross-References

� Immunization, Active

Yolngu (Eastern Arnhemland, NT)

� Indigenous Health – Australooceaninan

Young Migrants

� Migrant Children
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MONIKA KORN

Friedrich-Ebert-Krankenhaus GmbH,
Neumünster, Germany
hkorn80663@aol.com

Synonyms

Infectious diseases transmitted by animals; Infectious
diseases due to leeches; Infectious diseases due to
sponges

Definition

Zoonotic infections are communicable diseases that are
naturally transmitted to humans by vertebrates. Trans-
mission can take place directly, by foodstuffs or by ani-
mal vectors (ticks, mosquitoes, etc.). Parasites are living
organisms that reside on other creatures where they feed
and reproduce themselves. Diseases caused by parasites
are called parasitoses.

Basic Characteristics

Transmission of Zoonoses

In 1958, zoonoses were defined by WHO as diseases
that are naturally transmitted between vertebrates and
humans. Parasites that carry infection, like � head lice,
� pubic lice or � body lice as well as � scabies,
are transmitted from one human to another. World-
wide, there are about 200 known zoonoses. Possi-
ble pathogens are viruses, bacteria, fungi, protozoa,
worms and arthropods as well as prions (proteinaceous
infectious particles). The latter are responsible for
the transmission of bovine spongiform encephalopathy

(� BSE). The spread of zoonotic infections is effected
by an intensive contact between humans and animals.
Besides an infection due to direct contact, transmission
can take place by contaminated foodstuffs and drinking
water or by other vectors, like mosquitoes, flies or ticks.
Persons at high risk of contact infections are those who
professionally deal with animals, like farmers, veteri-
narians or animal keepers, and employees in the meat
processing industry. In the private sphere, � toxoplas-
mosis, which is transmitted by cats, is a wide-spread
infection. In regions where humans and animals live
closely together, maybe even in the same room, there
is a high risk of transmission of zoonoses that cause
� brucellosis, � avian influenza and severe acute res-
piratory syndrome (� SARS); the latter infectious dis-
eases of recent times are characterized by severe cours-
es.

Characteristics of Parasitoses

Parasites are organisms that live in or on others and
draw nourishment therefrom. The animal infested by
a parasite is called a host. The effects of a parasite
on a host can vary from hardly any impairment at all
to weakening or damage or even death. Various para-
sites require different hosts for their cycles of develop-
ment and some even require an intermediate host before
infecting their final or definite host. In cases where sex-
ual reproduction is part of the cycle, it, in general, only
takes place in the final host. Micro- and macroparasites
are classified according to their size. Viruses, bacteria,
fungi and protozoa are microparasites. � Trichomonia-
sis, � leishmaniasis, � amebiasis and � cryptosporidio-
sis are caused by protozoa. Worms, lice, ticks, mites and
fleas are macroparasites. While ectoparasites live on
the surface of the host’s body, endoparasites are found
inside. The latter are divided into parasites that live
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extracellularly, like Giardia lamblia (causing � lam-
bliasis), and those that live intracellulary, like plas-
modia (causing � malaria). While ecto- and endopar-
asites always stay on or inside their hosts, temporary
parasites only come to the hosts for feeding. Tempo-
rary parasites are mosquitoes, flies, mites, ticks and
predatory bugs. As the vectors are dependent on their
biospheres, many of the infectious diseases transmit-
ted by insects are only found in tropical or subtropi-
cal regions. Among others, so-called � tropical diseases
are: � yellow fever, � West Nile fever, � Dengue fever,
� onchocerciasis, � Japanese encephalitis, � sleeping
sickness and � Chagas disease.

Prevention of Zoonoses and Parasitoses

To avoid zoonoses, compliance to hygienic rules is
important when dealing with vertebrates. In animal
keeping, cleanliness of sheds, stables and enclosures
plays an important role. Contact with animals should
not be too intense. This is of special significance for
immunocompromised persons. As for pets, a regular
deworming should be performed. Particular caution is
necessary in dealing with unknown animals, especially
free-running cats and dogs in vacation spots. Whenev-
er animals show a strange behavior – unusually tame
and trusting wild animals or unusually aggressive pets –
they might be infected with � rabies. Contact with ani-
mal spittle, or, especially, a bite, has to be avoided by
all means. Dead (wild) animals should not be touched
as they might be contagious. These rules should be
taught to all children. Transmission of zoonotic and par-
asitic infections is a particular problem in developing
countries (tropical/subtropical) as pathogens reproduce
more quickly at warm temperatures and under poor
hygienic conditions. However, the risk of fecal-orally
transmitted (� fecal-orally transmitted infections) or
� waterborne infectious diseases must also be taken
seriously in industrial nations. When dealing with food-
stuffs – in both professional and private spheres – com-
pliance to hygienic rules is the most important mea-
sure of prophylaxis. As for the zoonoses and para-
sitoses that are transmitted by vectors, there are dif-
ferent means of prevention. To begin with, insecticides
can be used; moreover, the � prophylaxis of insect
bites has to be mentioned. � Schistosomiasis can be
avoided by refraining from bathing in stagnant tropical
waters.

Infectious Diseases Transmitted by Ticks

Ticks (Ixodes ricinus) are small parasitic arachnids that
feed on blood. They are found in moderate climatic
zones and prefer a humid environment (soil, grasses,
bushes and undergrowth). The period of greatest tick
activity is in the muggy weather of spring and autumn.
Ticks are responsible for viral � tick-borne encephali-
tis (TBE) and for Lyme disease – � Lyme borrelio-
sis (LB) (Fig. 1), which is caused by the bacterium
Borrelia burgdorferi. TBE-infected ticks are found in
Europe in the bush- and woodland lying on the 7°C
isotherm. Endemic regions are Russia, the Baltic coun-
tries, Poland, Austria, Czech Republic, Slovakia, Hun-
gary, Slovenia, Croatia and parts of Germany and Swe-
den. Ticks, which are infected with Borreliae, are found
in Middle Europe. A simultaneous presence of both
pathogens in the same tick is possible. To avoid tick
bites, it is recommended to wear covering clothing.
As the risk of infection increases with the duration
of the adhesion of the tick, the body should regularly
be inspected for the arachnid. Ticks should be quickly
removed, best by use of pincers. While bacterial Lyme
borreliosis can be treated with antibiotics, no specific
treatment is available for the viral TBE. As a preventive
measure, the population of endemic regions and travel-
ers can receive an active TBE vaccination (� TBE vac-
cination, active).

Zoonotic and Parasitic Infections, Figure 1 Erythema migrans in
Lyme borreliosis. Lentze, Schaub, Schulte, Spranger (2002)
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Worm Infections

Diseases due to worms (vermes) are spread worldwide.
Most frequently, infection takes place by the ingestion
of contagious worms in various stages of development
(eggs, larvae, nymphs); food hygiene plays an impor-
tant role in prevention. In � schistosomiasis, � strongy-
loidiasis and � infections with Ancylostoma duodenale,
larvae can actively penetrate the intact skin. Worms,
which are of significance for humans, are divided into
flatworms and roundworms (nematodes); tapeworms
(cestodes) and flukes (� trematodes) are flatworms.
Humans most frequently are the final hosts of cestodes;
typically, there is an � intestinal tapeworm infection.
� Cysticerciasis is an infection due to the infestation
of larvae of the pork tapeworm. Humans are wrong
intermediate hosts for the dog- and fox tapeworms; an
infection with larvae causes � echinococcosis. Schisto-
soma and other flukes belong to a species of � trema-
todes. With more than 20 000 various species, nema-
todes show a great diversification. The most common
worldwide infection with a roundworm is � ascariasis
(Fig. 2). Other infections with nematodes, which are
significant for humans, are � enterobiasis, � trichuri-
asis, � trichinosis, � ankylostomiasis, � strongyloi-
dosis, � dracunculiasis and � onchocerciasis. Diag-
noses of worm infestations are usually done through
microscopic detection of eggs or larvae in the stool
(Fig. 3); sometimes, worms, or parts of them, are vis-
ible in the stool with the naked eye. In � trichinosis
an increase of eosinophils in the white blood cell count
(up to 89%) is diagnostic; in infestations by other

Zoonotic and Parasitic Infections, Figure 2 Case of massive
ascariasis; surgically removed worms in a 6-year-old boy with ileus
(from Schubert S, Granz W (1988)

Zoonotic and Parasitic Infections, Figure 3 Helminthes eggs:
Trichiuris trichiura, Anylostoma duodenale, Enterobius vermicularis
(upper row from left to right); Diphyllobotrium latum, Taenia saginata
and Taenia solium, Hymenopepsis nana (lower row from left to right);
native; magnified 650:1 (from Gönnert and Koenig 1968). Lentze MJ,
Schaub J, Schulte FJ, Spranger J (2002)

worm species there is no obligatorily elevation in the
number of eosinophils. Worm infestations are treated
with � anthelminthic therapy. Praziquantel is effec-
tive against tapeworms and schistosomes, mebenda-
zole against roundworms, hookworm, threadworms and
whipworms.

Cross-References

� Acute Life-Threatening Infections
� Amebiasis
� Anthelminthic Therapy
� Ascariasis
� Avian Influenza
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� Brucellosis
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� Cryptosporidiosis
� Cysticercosis
� Dengue Fever
� Dracunculiasis
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� Food-Safety and Fecal-Orally Transmitted

Infectious Diseases
� Head Lice
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� Infection with Ancylostoma duodenale
� Intestinal Tapeworms
� Japan Encephalitis
� Lambliasis
� Leishmaniasis
� Lyme Borreliosis (LB)
� Malaria
� Onchocerciasis
� Prophylaxis of Insect Bites
� Pubic Lice
� SARS
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� Schistosomiasis
� Sleeping Sickness
� Strongyloidiasis
� Tick-Borne Encephalitis (TBE)
� Tick-Borne Encephalitis (TBE) Vaccination
� Toxoplasmosis
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z-Score

The z-score is the deviation of an individual value from
the mean measured in standard deviations:

z = xi − μ

σ
,

where xi is an individual observation, μ is the popu-
lation mean, and σ is a population standard deviation.
The numerator value xi–μ is called deviation score. The
population standard deviation in the above formula usu-
ally is not known, and therefore may be estimated using
sample data.
The z-score is dimensionless. It points out how far the
observed value is located from the mean. For example,
if a z-score is –3, then the observed value is located
three standard deviations below the mean. The z-score
is positive when the observed value is above the mean.
z-Scores have a mean of zero and a standard deviation
of one. It is informative when the empirical distribu-
tion is close to a normal distribution. In such cases,
z-scores may be used to compare relative locations of
values from distributions with different means or stan-
dard deviations. z-Scores may be transformed to scores
with any mean and standard deviation, to avoid neg-
ative numbers or decimals. For example, if T-scores
have a mean of 50 and a standard deviation of 10, then
multiply the z-scores by 10 and add 50 to each score
(z-scores × 10 + 50).
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Ancylostomiasis 43
Andersen 551
Andersen’s model 551
Anemia 43, 1462
Anencephaly 988
Anesthesiology 43
Angina pectoris 167
Angiogenesis 1349
Animal studies, preclinical 1100
Animal vectors 1481
Announcement 1062
Anomalies

congenital 155
craniofacial 1038
dentofacial 1039

Anopheles mosquito 44, 261, 764, 1111
Anorectics 858
Anorexia nervosa 44
Anorexia nervosa, atypical 54
ANOVA 44, 69
Antagonism 44, 1375
Anthrax

gastrointestinal 45
infection 45
lung 45
skin 45

Anthropometrics 358
Antibiogram 767
Antibiotic therapy 819, 1296, 1459
Antibiotic-resistant bacteria 45, 684
Antibiotics 763, 774, 785, 1416, 1418

beta-lactam 998
Antibodies 45, 712, 713, 716, 717, 887, 1123

maternal 987
Anticonvulsant 710
Antidepressant medication 21
Anti-discrimination laws 843
Antigen drift 784
Antigen shift 784
Antigens 1099
Antihistamines 817, 1375
Anti-inflammatory agents 1375
Anti-malaria drug 1226

Antimony preparations 848
Antimycotics 46
Antioxidants 46
Antipsychotics 1171
Antisepsis 762
Antiseptic 47
Antitussives 1375
Antiviral therapy 679
Anxiety 907, 1124, 1168, 1215

anticipatory 1316
disorders 47, 1352
social 1316

Aphorism 712
Appraisal 1166
Approach

behavioral 1141
contextual 1141
diversity 941
microeconomic 1457
migrant-oriented 930
multi-dimensional 940
population-based 1147
salutogenetic 1131
social setting 940

Approximal surfaces 49
Aquinas, Thomas 49
Area

non-smoking 1056
subglottic 1328

Aristoteles 49
Aristotle 381
Arithmetical skills disorder 50
Aromatherapy 36
Arousal, autonomic 1325
Arrays, DNA micro 964
Arsenic 782
Artemether/lumefantrine (Riamet®) 50
Artemisia annua 50
Arthritis 50

osteo 50
rheumatoid 50

Arthropods 688
Artificial neural network 50
Asbestos 1471
Asbestosis 1013
Ascariasis 51
Asclepius’s staff

insignia of physicians 1455
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Asepsis 1351
Assaults, environmental 484
Assessment

ethical 188
exposure 1020
toxicity 299

Assessment of work ability 51
Assessment of workplace hazards 52
Assessment tools, psychological 801
Assessments

needs 1026
Assisted living facilities 52
Association 52, 84

American psychiatric 1358
Association of schools of public health (ASPH) 372
Association studies 52, 1179
Assortment, independent 1234
Asthma 117, 688, 1308
Asylum 1432
Asylum seekers 922
Ataxia 710
Atheism 53
Atmosphere 29, 1457
Atmospheric pressure 120
Atopic dermatitis 688
Atovaquon + proguanil (malarone®) 53
At-risk populations 1238
Attack rate 292
Attacks, vicious 1385
Attention deficit hyperactivity disorder (ADHD) 53
Attitude research 1353
Attributable risk 42
Attributable risk (AR) 54
Attributable risk fraction 54
Attributable risk proportion 54
Attribution theory 643
Audiogram 55
Auditory system, human 465
Authority

competent 1412
competent national 985
coordinating 1458
lack of inherent 1430

Authorization, legal 1083
Autochthonous population 55
Autocorrelation 1393
Autoimmune diseases 122
Autoimmune disorder 50

Autologous 55
Autonomy 56

individual 1174
Autopsy 899
Autosomal chromosome 35
Autosomes 902
Availability 204
Average length of inpatient stay 793
Awareness, public 1028
Axis 1156
Ayurveda 612
Azithromax 1425
Azole antimycotics 46

Bacillus anthracis 763
Bacille clamette-guérin (BCG) vaccination 57
Background meanings 57
Bacteria 683, 760, 1295

gram-negative 6
gram-positive 6
(multi-)resistant strains 997
oral 1037

Bacterial toxins 716
Bacteriostatic 38
Bacterium 1296

gram-positive 1339
Balance

energy 1006
natural microbial 997

Balancing, substantive legal 836
Barbiturates 710, 858
Bargaining autonomy, collective 1383
Barking cough 1328
Barrier, epidemiological 982
Barriers

health provider 983
patient 983
system 983

Barriers to access, structural 935
Barriers to service delivery 1145
Barriers to trade 1405
Basic immunization 58
Basic reproduction rate 58
Basis, constitutional 1189
Bayes, Thomas 74
Bayes’ Theorem 58
Bayesian network 59, 119
Bayesians 86
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Bed-bound 1149
Bedrooms 1434
Behavior 401, 811, 1264

anti-social 904
causation of 967
dietary 518
health care utilization 518
health seeking 939
healthy 17
helpseeking 1212, 1463
illness 517
non-treatment-seeking- 1213
preventive 812
repressive 1121
risk-prone 920
self care 517
self-interested 909
sexual 519, 1382
sick-role 517
social 1002
symptomatic 308
unhealthy 431, 444

Behavior and activity
food-related 313
physical 313

Behavior change 1147
Behavior of nutrition 60
Behavioral factors 226
Behavioral medicine 557
Behavioral patterns 59, 1315
Behavioral risk factors 225
Behring, Emil von 716
Belmont report 60, 380, 391
Belt meningitis 903
Beneficence 61
Benefit catalog 661
Benefit of doubt 1399
Benzathine penicillin 1296
Benzodiazepines 710
Berg, Paul 474
Bernoulli, Jakob 74
Beta error 61
Beta waves 326
Bhopal disaster 514
Bias 61, 153, 344, 1036

publication 916
recall 987
salmon 933

Biases
conscious 89
subconscious 89

Bible 1387
Binge-eating disorder 64
Bioactive substances 64
Bioaugmentation 68
Bioconcentration 64
Biodiversity 68
Bioethics 65, 373
Biohazard symbol, international 899
Bioinformatics 65
Biologicals 899
Biology 1461
Biomarkers 1372, 1402
Biomechanics 358
BIOMED Programme DGXII 411
Biomedical research 68
Biomedicine 533, 615
Biopiracy 68
Bioremediation 68, 495
Biosignal 1375
Biosphere 1414
Biostatistical design 68
Biostatistical software 69
Biostatistics 71, 73, 851, 976, 1347
Biostimulation 68
Biotechnology 88, 1402
Bioterrorism 88
Bioterrorist attacks 773
Bioventing 68
Bipolar affective disorder 88
Birth 154, 240, 1093

premature 155
preterm 1038, 1462

Birth rate 181
Birth weight 438, 815
Bite 1480
Black death

Black Plague 1415
Black death in Europe 371
Blackflies 1035
Blackwater fever 873
Bleeding, gingival 1038
Blind study

double 423
single 423
triple 423
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Blinding 89, 423
Blindness 1035
Blockage, neuromuscular 1323
Blood cell count 873
Bloodstream infections 89
BMDP 70
Board certification 1081
Bodies, administrative 1427
Body fluid balance 89
Body fluids

contagious 756
Body function 90
Body mass index (BMI) 90, 1005
Body parts 90
Body structure 90
Body’s defense mechanism 1155
Bone marrow cells 91
Bone mass 1462

peak 977
Bonesetter 91
Bonfferoni correction 91
Bongaarts 450
Boolean model 200, 788
Booster 1166, 1387
Booster vaccinations 713
Bootstrapping 91
Bordetella pertussis 1459
BORG scale / RPE scores 92
Borrelia burgdorferi 868, 1482
Borreliosis 762
Bottom-up approach (for cost-estimation) 92
Botulism 457
Bovine spongiforme encephalopathy 458
Boyer, Herbert 474
Brain 1084
Brain atrophy 33
Brain damage 1410
Brain death 1410
Brain waves 326
Breast cancer treatment 876
Breastfeeding 92, 109, 433
Bridges 92
Bromine 1071
Bronchial asthma 92
Bronchiolitis 92
Bronchitis 784

chronic 1022
Bronchoconstriction 93

Brook 519
Brucellosis 93
Brundtland-Commission 93

1987 1373
BSE 93
Bubonic plague 93
Budd, William 341
Buddhism 94, 1250
Bugs, predatory 1482
Building related illness 1303
Bulimia nervosa 94
Bulimia nervosa, atypical 55
Bupropion 1307
Burden

economic 172
of disease(s) 94, 191, 561
of proof 1399

Burnout 1033
syndrome 1466

Business intelligence tools 96

Caduceus 1455
Cairo Conference or ICPD 924
Caisson disease 97
Calcium 977
Calculation, statistic 1345
Calculus 97
Campaign 1136, 1139

health education 1381
Campylobacteriosis 457
Canavan disease 474
Cancer 97, 107, 115, 1308

cervical 149
colorectal 813
environmentally-induced 1127
mortality rate 1122
oral 881, 1038
palliative care 98

Cancerogenesis 1328
Candida albicans 761
Candida infections 28
Candidate genes 52
Canis lupus 114
Cannabinoids 1362
Cannabis 858
Cannon 557
Canonical correlation analysis 98
Capacity, organizational 1173
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Capacity-building 813, 1133
Capital approach, human 1440
Capitation 98, 1242
Carbamates 1323
Carbohydrate metabolism 98
Carbon 872
Carbon monoxide 30, 1306

concentration 1393
Carcinogenic 648
Carcinogens 1012

biological 97
chemical 97
physical 97

Cardiac arrhythmias 1305
Cardiac muscle 1297
Cardiac surgery 98
Cardiovascular 709, 730, 731

diseases 33, 99, 115
Care

chronic 534, 537
cost-effective health 985
cross-border 410
culturally responsive 935
home 537
home and community-based 865
inpatient 879
institutional 1001
medical 796, 894
outpatient 879
palliative 1273
patient-centered 935
preventive 526
primary 526
quality and efficiency of 984
rehabilitative 1108
secondary 526
social 1425
substandard 936
tertiary 526

Care physician
primary 878

Caregiver burden 99
Care-giving 26
Caries

dental 1000, 1041, 1405
Caries decline 99, 247, 1048
Caries experience 244
Caries polarization 247

Caries prevention 246
Carlowitz, Hans Carl von 99, 1373
Carriers 942

chronic 1097
Case 99, 1060

clear 1100
Case cohort study 100
Case control studies 42, 100, 884, 885
Case definition 1208
Case fatality rate 292, 342
Case finding 100
Case reports 100
Case series 100
Cases

incident 1479
unrelated 1060

Categorial data 101
Categories, homogeneous 1354
Categorization, racial 408
Categorizing, research methods 1378
Category, intrinsic 214
Catheter 101
Causal relationship 84
Causation 101, 1476
Cause of injury 104
Cause-effect relationship 421
Causes, occupational 1476
CBR programs 138
CD4 104

status 679
Ceftriaxone 777, 1425
Cell

division 482, 1348
stem 1035
type(s) 671, 1348

Cells 1128
germ 977
reproductive 902
somatic (non-germline) 977

Censored (patient) 104
Center for Mental Health Services 1218
Center of Disease Control 714
Centers for Disease Control and Prevention (CDC)

28, 105, 341, 598
Central dogma of genetics 483
Central dogma of molecular genetics 482
Central limit theorem 105
Central nervous system 105, 1305
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Centre for Evidence-Based Medicine (CEBM)
105, 414

Centre for Reviews and Dissemination (CRD) 105
Centres for Disease Control (CDC) 377, 384
Cephalosporins 106, 777
Cephalosporium acremonium 106
Cercarial dermatitis 106
Cerebral edema 36
Cerebrovascular disease 99
Cessation programs 1396
Cestodes 1483
Chagas disease 106, 762
Chance

fluctuations 913
games of 1347

Change
behavioral 1166
sudden climate 1164

Change theory 1147
Changes

behavioral 858
demographic 792
epidemiological 792

Channels
formal 1377
informal 1377
secondary 1378

Characteristic property 106
Charter of Fundamental Rights of the European

Union 806
Charter of the United Nations 1432
Chaudhury, Roy 647
Check up, dental 1139
Chemical quality 1451
Chemical sensitivity syndromes 107
Chemical substances 107
Chemicals 338

environmental and workplace 754
ototoxic 991

Chemoprevention 107
Chemoprophylaxis 769, 1290

of tuberculosis 107
Chernobyl accidents 514
Chicken pox 108, 764, 1444
Chiggers (burrowing fleas) 108
Child abuse 108
Child health 431, 432

Child health indicators of life and development
(CHILD) 111

Child neglect 112
Childbearing, non-marital 428, 994
Childhood autism 112
Childhood cancer 1308
Childhood chronic illness 443
Childhood diseases 764, 1431
Childhood injuries 433
Chimera 112
Chinolones, gyrase inhibitors 1454, 1455
Chiropractic 36
Chi-square test 113, 886
Chi-square value 893
Chi-squared distribution, continuous 1479
Chlamydia 777, 781, 871, 1298
Chlamydia trachomatis 869

infection 113
Chloramphenicol 1416, 1417, 1454
Chlorine, atomic 1071
Chloroquine (resochin®, aralen®) 113
Choice, test-statistic 1343
Cholera vaccination 113
Christian (neighborly love) 114
Christianity 114, 1250
Christians 405
Chromatid(s) 958
Chromatin 482
Chromosome 5q 487
Chromosome(s) 114

autosomal 675
homologous 901

Chronic degenerative diseases 635
Chronic diseases 95, 115, 231

non-communicable 247
prevention of 116

Chronic effects 117
Chronic fatigue syndrome 107
Chronic non-communicable diseases 726
Chronic obstructive pulmonary disease (COPD) 117
Chronic pulmonary disease 92
Chronic respiratory diseases 117
Church, traditional 1387
Cigarette smoking 386
Cigarettes 1394
Cigars 1394
Cinchona bark 872
Cinchona tree 50
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CIOMS report 117, 118
Circumstances, of exposure 1476
Cis-Acting gene 117
Cities, coastal 1447
Civil law 430
Civil lawsuits 1399
Claimant(s) 1397, 1401
Claims data analysis 119
Clark, E. Gurney 557
Classification 119, 290
Classification and prediction statistical methods 119
Classification of evaluation types 413
Classifications

nonparametric 1341
of knowledge 206
parametric 1341

Cleft lip 1039
Cleft palate 1039
Client interviews 120
Climate 29

and microclimate 120
change 120, 337, 856, 1018, 1447
global 1018
sensitive systems 1447

Clindamycin 874, 1436
Clinical data system, computer-based 327
Clinical epidemiology 124
Clinical guideline 126
Clinical informatics 126
Clinical pathways 126
Clinical practice guidelines (CPG) 661, 816
Clinical sepsis 89
Clinical studies 127
Clinical trial(s) 18, 73, 127

register 127
Clinicians 1145
Clofazimine 1411
Clonogenicity 127
Clostridium botulinum infection 127
Clostridium difficile 1443
Clostridium perfringens infection, enteral 128
Cluster analysis 128
Clustering 353
Clustering algorithms 128
CO2 emissions 120
Cobb 517
Cocaine 1361
Cochran’s Q test 42, 130

Cochrane, Archibald 129, 415
Cochrane Central Register of Controlled Trials (CCTR

or CENTRAL) 129
Cochrane Centre in Oxford 415
Cochrane Collaboration 129, 347
Cochrane Database of Methodology Reviews

(CDMR) 129
Cochrane Database of Systematic Reviews 129
Cochrane Library 129, 130, 664
Cochrane Review Groups 130
Code of conduct 130
Code of ethics 131

for public health 131, 366, 369, 380
Coded data 130
Codes, cultural 401
Coding sheet 131
Codon 1408, 1409
Coefficient of variation 890
Co-existing diseases 131
Cognitive development 131
Cognitive pre-testing 131
Cognitive social learning 132
Cohabitation 1427
Cohen, Stanley 474
Coherence 103
Cohort 132, 353, 884
Cohort studies 132, 865, 885, 933, 1269
Cohort study

prospective 343
retrospective or historical 343

Co-insurance rate 132
Cold skin 710
Collection 1347
Collin 497
Collinearity 133

multicollinearity 84
Colonization 133, 408
Colonoscopies 491
Coloring methods 762
Combination vaccination 133, 887
Comfort 1078
Commitment or hospitalization, involuntary 772
Committee on Indigenous Health (COIH) 745
Common risk factor approach 246
Common risk/health factor approach 133
Common source outbreak 134
Commonality 1382
Communal and industrial waste 134
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Communicable diseases 136
Communication 136

health-related 1200
interpersonal 136
risk 1032

Communication barrier 800
Communication channels 812
Communication means 1200
Communication science 1381
Communication technologies 595
Communication-behavior change theory 643
Communitarianism 378
Communitarians 136
Community 136, 370
Community action 1050
Community based rehabilitation 137
Community care 139

policy 140
Community Health Management Information System

(CHMIS) 141
Community hospitals 141
Community Periodontal Index (CPI) 250, 578
Community protection measures 1187
Community psychiatry 141
Community reinforcement programs 142
Community’s welfare 336
Community-rated premiums 142
Commuting accident 142
Co-morbidity 142, 302, 312, 1214
Company doctor 142
Comparability, international 1055
Comparator, active 1412
Comparison, as units 1427
Compatibility 1111
Compensation 985, 1025

occupational disease 1014
Compensation duties 1397
Competence, culture 937
Competition

health care 145
regulated 145

Complaints, psychological 907
Complementary medicine 147
Complete removable dental prosthesis 147
Complexity 1382
Compliance 295, 912

regulatory 1401
Composite filling 147

Composite health status 650
Composite International Diagnostic Interview 1211
Composting 68, 147
Compounds, antimonial 849
Compression of morbidity 148
Compulsion, repetitive inner 1011
Computed tomography (CT) 661
Concept

microeconomic 1437
of wellness 749

Conception 148
Concepts, cultural 747
Concerns, ethical 1348
Conditional probability 148
Conditioning model 148
Conditions

hygiene 1367
hygienic 1416
hygienic housing 1434
medical 1088
poor socioeconomic 1421
predisposing 1476
working 1030

Condom 149
Conduct

disorders 149
professional 1198

Condyloma 149
Conference on Health Promotion in Jakarta, 4th 645
Conference, paper presentations 1377
Confidence boundaries 150
Confidence intervals 83, 150, 151, 890
Confidentiality 152, 1286
Confirmation, laboratory 1158
Confirmed case 152
Conflicts

intergenerational 938
of interests 152

Confounding 62, 344
and interaction 153
by indication 153

Confusion 710
Congenital cytomegaly (CMV) 154
Congenital erythema infectiosum 154
Congenital gonorrhea 154
Congenital herpes simplex infection 154
Congenital listeriosis 155
Congenital rubella syndrome (CRS) 155
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Congenital syphilis 155
Congenital varicella 156
Conjunctivitis 156, 688, 887
Consanguineal marriage 156
Consensus conference 156
Consensus decision-making 221
Consensus statements 1411
Consent, informed 1448
Consequences, social 1360
Consequentialism 1436
Conserving agents 1130
Considerations, ethical 1350
Consistency, internal 891
CONSORT-statement 156
Constipation 1307
Constitution 157

national 1189
Constraints, budgetary 1437
Construct validity 1440
Construction activity, improper 1322
Consultation 1139

at distance 1384
Consulter in genetic counseling 157
Consumer choice 157
Consumer confidentiality 159
Consumer health informatics 159
Consumer privacy 160
Consumer protection 305, 1374
Consumer safety 163
Consumer security 163
Consumer(s) 146, 157, 1437
Consumer-side subsidies 650
Consumption of sugars 244
Contact 164

tracing 164
Contact(s)

sexual 1445
social 1090

Contaminants 1109, 1116
Contamination

bacterial 919
environmental 1025
microbiological 1323

Conteben 1418
Contemplation 643
Content management 165
Content validity 1440
Context, cultural 800

Contingency analysis 1354
Contingency coefficient 41
Contingency table 101
Contingency tables analysis 165
Contingent valuation 165
Continuity of care 165
Continuous common source epidemic 134
Contraception 149, 165, 436, 452
Contraceptives 1463
Contract 166

liability 447
Control 1060, 1087

ethical 161
loss of 1359, 1361

Control groups 910
Control measures 1061
Control systems 1367
Control trials, randomized 321
Convention for the Protection of Human Rights and

Fundamental Freedoms 706
Convention on Biological Diversity (CBD) 68, 613
Convention on Tobacco Control 1396
Convention relating to the status of stateless persons

1339
Conventional medicine 614
Conventional treatment 166
Convergence theory 654
Convulsions, cerebral 447
Cooling 1323
Coordination, development 969
Co-Payments 166
Coping

mechanisms 167
problem-oriented 1357

Core legal public health competencies 167
Core public health competencies 167
Coronary 99
Coronary artery disease (CAD) 167, 487
Coronary heart diseases 925
Coronavirus 1278
Correlation(s) 84, 85, 427, 973, 1345
Corynebacterium jeikeium 1443
Coryza 887
Cost containment 168, 294
Cost of disease 168
Cost of illness – costing 172
Cost savings 294
Cost utility analysis 578
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Cost-benefit analysis (CBA) 165, 168, 169, 572, 578
Cost-benefit-assessments 1200
Cost-consequence analysis 168
Cost-effectiveness 168, 984, 1161, 1280
Cost-effectiveness analysis 169–171
Cost-effectiveness calculation 171
Cost-effectiveness ratio 172
Cost-efficacy analysis 169
Cost-efficiency 172
Costing process 175
Costing process: identification of relevant costs 175
Costing process: measurement of resources use 175
Costing process: valuation 175
Cost-minimization analysis 169
Cost-outcome ratio 833
Costs

direct 174
disease-related 317
for health gain 175
indirect 174, 825, 909
inpatient 317
long-term 172
medical 172, 174, 267
of tobacco consumption 1395
outpatient 317
per outcome 1392
total national 1397

Cost-utility analysis 169, 1442
Cough 887, 1308
Council Directive 1464

European Economic Community 1464
Council, economic and social 1430
Council of Europe 924
Council of International Organizations of Medical

Sciences (CIOMS) 117, 380, 391, 601
Counseling

genetic 982
trauma 946

Countries
developing 300, 755, 1058
industrialized 1431

Country 176
Countrywide integrated noncommunicable diseases

intervention 805
Couples, non-cohabiting 1427
Course

biphasic 1392
lethal 1480

Covariances 973, 1260
Cowen 558
Cox proportional hazards model 510
Cox proportional hazards regression 176, 1370
Cox regression, multiplicative 1248
CPI (community periodontal index) 176, 245
Cramer’s V 41
Credé, Karl Sigismund Franz 154
Creutzfeld-Jacob disease (CJD) 93, 458
Crick, Francis 481
Crime(s) 177

environmental 337
Criminal law 177
Criminal Law and Public Health 177
Criminal responsibility 180
Crisis 275, 288
Criterion 2

operational 1055
Criterion validity 1440
Critical appraisal 180
Cross-allergy 106
Cross-cultural communication 180
Cross-sectional studies 42
Cross-sector efforts 181
Crown 181
Crown restoration 882
Crude birth rate (CBR) 181
Crude rate 181
Crust forms 1444
Cryptococcoses 28
Cryptosporidiosis 182
Cultural awareness 182
Cultural beliefs 182
Cultural competence 185
Cultural determinants 185
Cultural ethnicity 185
Cultural identity 185
Cultural preservation 185
Cultural preservation and protection 186
Cultural relativism 188
Cultural universalism 188
Cultural value 188
Culture 189, 747

housing 1019, 1434
sociopolitical 1457
working 1016

Curative medicine 322
Current contents 664, 691
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Curricula 1197
Cutoff level 189
Cyclothymia 189
Cystic fibrosis 489
Cysticercosis 190, 814
Cytomegalovirus 28
Cytomegaly (CMV) 190
Cytoplasm 1407

DAHTA 191
Daily reference intakes (DRIs) 855
DALE 342
DALY 191
DALYs 1031
Damage 1107

economic 270
human 269, 275, 1163
material 269, 275, 1163

Damage payments 1399
Damages 191, 1397
Daoism 192
Dapsone 848, 1411
DARE database 692
Data 76, 192, 203, 233, 1347

censored 1368
contextual 214
epidemiological 910
genetic 842
outcome-specific 1207
personal 159, 161, 193, 203
robust 307
statistical 1341
surveillance 999

Data access 192
Data accessibility 192
Data accuracy 192
Data acquisition 593
Data acquisition and protection 192
Data analysis

categorical 165
stage 1379

Data classification 196
Data coding 196
Data collecting 196
Data collection 194, 197

optimal 198
poor 197

Data completeness 199

Data computation 199
Data dissemination and utilization 199
Data elements, standard 197
Data entry 202
Data error(s) 202, 1066
Data evaluation stage 1378
Data image 202
Data, information, knowledge 203, 205
Data legibility 207
Data management 207, 210
Data management packages 207
Data mining 207
Data preparation 207
Data processing and storage 210
Data quality 196, 213, 218

representational 214
Data quality evaluation 208
Data recoding 216
Data reduction 217
Data relevance 217
Data retrieval 1378
Data screening 209
Data security 1199
Data standards 210, 217
Data synthesis 217
Data systems 1173
Data timeliness 217
Data transformation 217
Data updating 218
Data usefulness 218
Data validation 218
Data verification 218
Data warehouse 218
Database error rate 196
Database of Abstracts of Reviews of Effects

(DARE) 196
Database structure 208
Database(s) 195, 202, 208, 692

electronic 989
full-text 196
health-related 944

Dataset 1240
Daughter cells 901

haploid 901
Day care 218
Days lost by economic activity 219
dd index 266
De Moivre, Abraham 74
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Deafness 155
Death 1410

cot 1365
neonatal 1336
premature 904, 1395

Death penalties 177
Death rates 240
Deaths 1369

alcohol-related 1217
neonatal 1095
pregnancy-related 886

Decibel 990
Decision

statistical 1345
trial-related 400

Decision analysis 219
Decision making 171, 219

clinical 168
health care 958
shared 1087

Decision making process 221
Decision making under uncertainty 222
Decision trees 119
Decision-making rules

substantive 13
Déclaration des Droits de l’Homme et du Citoyen 703
Declaration of Helsinki 222, 380, 391
Declaration of Human and Citizen Rights 703
Declaration on the Health and Survival of Indigenous

Peoples 745
Decommissioning 275
Decomposition 1221
Decreased blood cell counts 1304
Dederlein flora 761
Deductible 222
Defects

congenital 988
genetic 485

Defense system(s)
non-specific 765
specific 765

Defenses
structural 956

Deficiency 1001
of erythrocytes 222

Definition
case 1009

Definition of public health 222, 225–227, 230

Deforestation 953, 1322
Deformities 851
Degeneration 1084
Degenerative diseases 233
Degrees of freedom 233
Dehydration 670
Deinococcus radiodurans 68
Deinstitutionalization 233
Deletion

casewise (listwise) 955
pairwise 955

Delirium 1360
Delirium tremens 234
Delivery of dental care 234, 235
Delta waves 326
Delusional disorder 237
Delusion(s) 237, 1170
Demand 1366
Demand for health 549
Demand reduction 237
Demands, job 1466
Dementia 25, 237, 444, 1360
Demineralization 242, 1037
Democracy, representative 1034
Democratization of sport 237
Demographic challenge 231
Demographic changes 24
Demographic imperative 237
Demographic indicators 238
Demographic perspectives

on family health 238
Demographic transition 240
Demography 241
Dendritic cells 28
Dengue fever 241
Density function, spectral 1393
Dental Associations of the European Union 652
Dental auxiliaries 236
Dental care 234
Dental caries 241, 244, 253
Dental diseases 242
Dental health 242
Dental health economics 577
Dental healthcare system 577
Dental hygiene care 242
Dental hygienist 242
Dental implant(s) 242, 246
Dental plaque 242
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Dental public health 242
Dental research 242
Dental restoration 253
Dental sealant 253
Dental services 234
Dental surgeries 235
Dental treatment 181
Dentine 1037
Dentistry 1265

restorative 880
Dentists 234, 249
Dentition

permanent 962, 1042
primary 1042

Denturist 253
Deoxyribonucleic acid (DNA) 253–255
Dependence

behavioral 1359
syndrome 254

Dependency ratio 255
Depressants 858
Depression 19, 48, 256, 907, 1124

subclinical 911
Depressive episode 256
Deprivation, social 948
Dermatology 257
Descriptive statistics 151
Descriptive studies 261
Desertification 1322
Design strategies

epidemiological 1283
Designs

crossover 422
factorial 422
parallel 422

Desired and unwanted fertility 261
Destruction, catalytic 1071
Detachment, perceived 298
Detection 1062

early 1152
Deterioration 698

accelerating 1374
Determinants 351

genetic 487
health 973
occupational and non-occupational 1027
social demographic 1381
socio-economic 1049

Determinants of disease
genetic 408

Determinants of health 261, 926, 1132
social 372

Determinants of oral health
social 247

Deterrence 1400
Developing nations 26
Development

embryonic 988
of plasmodia 261
psychological 1160
psychophysiological 1160
sustainable 1373
worldwide human 954

Devices, nuclear 1354
DG SANCO 262, 632
DG V (Directorate General of the European

Commission) 314
Diabetes 115, 262

type 2 1004
Diabetes Action Now 805
Diabetes mellitus 262, 443
Diagnosis 314, 1060, 1368
Diagnosis related groups (DRGs) 263
Diagnostic and statistical manual of mental disorders

311, 1212
Diagnostic and statistical manual of mental

disorders-IV (DSM-IV) 472
Diagnostics

genetic 478
Diaphragm 1413
Diarrhea 458, 756, 766, 1307
Diathermy, surgical 919
Diener 556
Diet 246, 265

healthy 1139
Diet ingredients, essential 876
Dietary guidelines 637
Diethyltoluamid 874
Dietician 265
Differences 1345

in responses to drug treatment 1403
inter-individual 1403

Differentials, mortality 934
Differentiation 964
Differently abled 719
Difficulty in concentrating 1303
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Diffusion of innovation theory 643
Dignity, human 1350
Dilemmas, ethical 369, 373, 391, 393, 402, 1433
DIMDI 265
Dioxins 266
Diphtheria 266
Diphtheria and tetanus vaccines (TD or Td) 133
Diphtheria vaccination 266
Diploid 482
Diploid organisms 675
Direct costs 267, 317
Direct medical costs 267
Direct non medical costs 267
Direct observation of treatment-short course 1411
Direct standardization 267
Disabilities 137
Disability 191, 267, 342, 1410

chronic 865
Disability adjusted life years (DALYs) 168, 229,

268, 292, 568, 589, 600
Disability compensation 268
Disability payments 899
Disabled people’s organizations 268
Disaster 269, 1235

prone areas 1447
Disaster aftermath 269, 1107, 1235
Disaster areas 273
Disaster declaration 286
Disaster information 288
Disaster management

international 280, 284
national 281, 286

Disaster mitigation 328
Disaster preparedness system 279
Disaster protection system 328
Disaster recovery 278
Disaster relief 1239
Disaster response 288, 1233
Disaster risk assessment 287
Disaster risk communication 23, 280
Disasters

long-term 1236
man-made 271, 513
natural 270, 955
technological 513

Discount rate 289
Discounting 289
Discourse, theological 1387

Discrete event simulation (DES) 289
Discriminant analysis 290
Discrimination 290, 751

multiple 941
Discussion section 1379
Disdain 290
Disease 37, 290, 1328

age-specific 1329
autoimmune 972
bacterial oral 882
burden of 909
cardiovascular 948
caused or aggravated by work 1475
childhood 1041
chronic 444
communicable 340, 1226, 1271
genetic 492
infectious 5, 452, 784, 836, 1082, 1226, 1479
infectious parasitic 872
mad cow 1003
multifactorial non-communicable 1475
nonvenereal tropical 1479
occupational 1030
preclinical 1132
septic 777
somatic 1325
viral infectious 887

Disease causation 1402
Disease control, infectious 164
Disease control laws, infectious 1194
Disease detection 832
Disease frequency 290
Disease initiation 832
Disease management 293

organizations (DMOs) 293
programs 293, 816, 879

Disease outbreak 345
Disease outcome 296, 1103
Disease prevalence 1265
Disease prevention 226, 296, 323, 533
Disease profiles 951
Disease promoting properties 637
Disease registry 296
Disease screening practices 296
Disease susceptibility 1102
Diseases

bacterial gastrointestinal infectious 461
cardiovascular 750, 991
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chronic 340, 404
chronic non-communicable 854
communicable 223, 856
degenerative 340
dental 1066, 1320
incurable 404
infectious 164, 340, 351, 771
inflammatory 1096
lifestyle-related 860
life-threatening 404
metabolic 262
monogenic 491, 1177
multifactorial work-related 1474
neurological 969, 989
noncommunicable 324, 749, 856
noncommunicable chronic 1265
occupational 1032
oral 1066, 1265
pandemic 339
periodontal 1041
rare 1009
respiratory 1013
serious communicable 1208
sexually transmitted 859
somatic 1213
sporadic 339
stigmatizing 430
trade 1015
vector-borne 942

Diseases of affluence 993
Diseases of civilization 1006
Diseases with multiple etiology 297
Disfigurement 1111
Disinfection 297, 982, 997, 1123
Disinfestation 758
Disorder

genetic 476
hypochondriacal 1446
mental 256
physical 1325

Disorders 29
acute 1057
anxiety 21
atopic 920
autosomal-recessive 491
chromosomal 477
chronic 1057
communication 1330

complex 1179
complex genetic 493
cumulative stress 1012
depressive 256, 1214
endocrine 266
functional 777
gastrointestinal 1301
genetic metabolic 920
mental 183, 233, 857, 1160, 1316, 1326
metabolic 262
monogenic 491
musculoskeletal 1013, 1022
physical 183
posttraumatic stress 927
psychological 1210, 1215
psychotic 1170
reproductive 266
schizophrenic 1280
somatoform 908
substance use 21
swallowing 1330

Disparities
ethnic 408
health 940
health-related 921
racial 408

Dispensaries 297
Displaced people, internally 1238
Displacement of populations 297
Disposal 1294

of wastes 1237
Disposing 297
Disposition prophylaxis 769
Dispositions, congenital psychological 969
Dissociation 298
Distress 298

mental 1168
physical 1168

Distribution 298, 351
bimodal 189
normal 994
resource 951
sampling 1386

Disturbance, emotional 10
Disulfiram 1363
Diversity

allelic 1119
cultural and ethnic 751
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genetic 1179
socio-cultural 935

Diversity mainstreaming 941
Dizziness 1303
DMFT 250
DMFT-average 298
DMFT-index 244, 298
DMFT-value 298
DNA 35, 65, 114, 481, 729, 1101, 1302, 1305

microarray 298
novel 475
recombinant 474
sequence 1101

Doctor-patient relationship 676
Doctrines 1400
Document

multimedia 1477
planning 1412

Document system
easy-to-use hypertext 1477

Documentation 1412
medical 265

Dogs 1416
Dominant strategy 299
Donabedian 530, 531
Donor(s) 1410, 1432
Doping 858
Dose-response 103
Dose-response assessment 299
Double-helix 254, 481
Double-strand 1176
Down’s syndrome 483, 1177
Doxycycline 869, 874, 875
Draft Declaration 744
Draft Declaration on the Rights of Indigenous

Peoples 744
Drift, genetic 989
Drinking 32
Drinking water 300, 1452
Drip 1296
Droplet(s) 300, 1459
Drosophila melanogaster 114
Drowsiness 1307
Drucker, Peter 595
Drug 166, 347

antibiotic 918, 1329
Drug abuse 300, 813
Drug addiction 303

Drug consumption 306
Drug dependence 303
Drug efficacy 1103
Drug epidemiology 347
Drug interactions 25
Drug law 303
Drug reaction, suspected adverse 1371
Drug regulatory agencies 1199
Drug regulatory authorities, national 1241
Drug safety studies 307
Drug use, rational 1241
Drug utilization studies 308
Drug’s manufacturer 1056
Drugs 307, 1116

anthelminthic 1391
antibiotic 768
antiviral 768
availability of 1361
groups of 300
non-illicit 302
non-psychotropic 301
ototoxic 991
prescription 1352
psychoactive 1036
psychotropic 301

Dry cough 1303
Dry or itchy skin 1303
Ds, five 346
DSM-IV 311
D-statistic 823
Dual citizenship 1287
Dumping 308
Dust 1112
Dutch health system 657
Duty of care 1400
Duty to pay 1398
Dysfunction

bodily 1109
craniomandivular 309

Dysfunctional family 308
Dysgnathy, skeletal 883
Dysthymia 309

Ear 1057
Early neonatal mortality 311
Earmuffs 1098
Earplugs 1098
Ears 1098
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Earth’s, surface 1354
Earthquakes 1323
Eating disorders 16, 311, 1006
EBM literature guides 313
Ebola hemorrhagic fever 314
ECHI (European Community Health Indicators) 600
Echinococcosis 314
ECHTA 314
Ecological association 315
Ecological health promotion 315
Ecological study 315
e-Commerce 315
Economic analysis in toxic substances control 315
Economic and Social Council 753
Economic and Social Research Council (ESRC) 105
Economic evaluation of health 316
Economic evaluation of health care

interventions 567
Economic evaluation of health care technologies and

interventions 564
Economic growth 316
Economic measures 316, 318
Economics, welfare 954
Economies of scale 319
Economies of scope 319
Economy

free market 1034
national 753
political national 500

Ecosystems 338, 1017
Ectopic pregnancy 320
Eczema 688
Edentulism 244
Edentulousness 1045
Education

maternal 431
nutritional 1002
public 1353

Effect
adverse health 299
damaging 1444
measure 914
modification 344
modifiers 320
size 321
treatment 1000

Effectiveness 320, 1115
program 1365

Effects
biological 1402
confounding 932
health-related 1223
nested 975
solitary 1375

Efficacy 321, 1411
treatment 959

Efficacy of nosocomial infection control project
(SENIC) 684

Efficiency 321, 1411
dynamic 321
technical 322

Effort processes 1108
Efforts, individual-based 1147
Egalitarianism 322
Egg implants, fertilized 320
e-Government 322
e-Health 322
e-Health Code of Ethics 325
Ehrlich 762
Ehrlich, Paul 1296
El Niño-Southern Oscillations

(ENSO) 668
Elasticity, positive income 1365
Elation 19
Elderly 432, 435, 1256
Elderly persons 325
Elective mutism 325
Electroencephalogram 326
Electrolyte and fluid, balance 1389
Electronic communications act 357
Electronic data interchange 326
Electronic health record (EHR) 326
Electronic journals (e-journals) 1377
Electronic medical record (EMR) 326
Electronic patient record (EPR) 327
Electrophoresis, gel 963
Elements, genetic 1407
Elimination 327
Elongation factors (EFs) 1409
Embargo 327
EMBASE 129, 664, 691, 692
Embodied, embodiment 327
Embryo 1128, 1349, 1444
Embryogenesis 671
Embryonic, germ layers 972
Embryonic stem cells (ESC) 112, 712
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Emergency 286
care 327
contraception 327
global 1419
humanitarian 1249
patients 1448
preparedness 277, 328

Emission 1164
Emotional support 1311
Employee 330, 1465
Employer 330, 795, 1464
Employment 857
Employment injury benefits convention 985
Employment law 828
Employment practice 1301
Empowerment 330, 926, 949, 1374

community 330
individual 330

Enable 330
Enablement/enabling 331
Enabling resources 551
Encephalitis 6, 785
Encephalopathy, bovine spongiform 1003
End stage 1168

disease 332
Endemic 331
Endemic infectious diseases 331
Endo- and ectoparasites 762
Endocarditis 245, 1038
Endocrine disturbances 331
Endogenous infections 684
Endometrial lining 682
Endometrium 906
Endotoxins 6
Endpoint

surrogate 414
to the estimation of costs and outcomes 1393

Endpoints
multiple 414

Energy
acoustic 357
mechanical 1327

Energy consumption 849
Energy expenditure 1006, 1105
Energy intake 1006
Enforcement 946
Enfuvirtide 467
Engineering, safety 1029

English Bill of Rights (1689) 703
English National Health Service or Canadian

Medicare 583
Enterobiasis 332
Enterococci 1443
Enterococci (VRE)

vancomycin-resistant 998
Enterprises, small-medium 1030
Enuresis, nocturnal 777
Environment 332, 1107, 1267, 1434

ecological 642
general 1465
geographical 333
health-promoting 1293
human 1374
physical 110, 333
protection act 1019
social 110
socioeconomic 642
work 1024, 1036
working 1030

Environmental Burden of Disease Study 552
Environmental degradation 333
Environmental engineering 333
Environmental factors 333
Environmental hazards 333
Environmental health 333, 552
Environmental health indicators 334
Environmental justice 334
Environmental law and public health 334
Environmental medicine 338
Environmental pollutants 338
Environmental problems 24
Environmental tolerance 338
Environmental toxins 338
Environment-related health protection 339
Environments

health-sustaining 1175
macrosocial 1311
microsocial 1311
supporting 1050

Epidemic 223, 339, 351, 1060
common-vehicle 1460
obesity 1007
point-source 1459

Epidemic diseases 339
Epidemics 270, 340, 345, 512, 784, 924, 1226

vector-borne 1460
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Epidemiologic transition 340
Epidemiological 647
Epidemiology 223, 227, 340

aims and scope 350
behavioral 348
clinical 1273
descriptive 1060
genetics 348, 352
molecular 348
prevention 354
psychological 348
social 348

Epidermolysis, toxic 901
Epiglottitis 356
Epilepsy 447
Epinephrine inhalation 1328
Episodes

depressive 1280
manic 1280
of depression, repeated 1237

Equality 356, 948
Equality in health status 357
Equator 1354
Equilibrium

dynamic 1469
physiological 455, 1465

Equipment, protective 1260, 1268
Equity 356, 948, 1046
Equity in health 357, 929
Equivalent continuous noise level 357
Eradication 1063, 1115, 1152
e-Receipt 357
Ergonomics 357, 358, 1029, 1367

cognitive 359
organizational 359
physical 359

Ergonomics society 359
Erosion 1322
Error 360

random 888, 974
sampling 913
systematic 888

Error in measurement 360
Erythema 1437
Erythema infectiosum 360
Erythema migrans 868
Erythema subitum 361
Erythrocytes 671

Erythromycin 869, 871
Escherichia coli 761, 777, 1436
Escherichia coli infection 458
Essential public health services 361
Estimation 84, 361
Estrogen 682
Ethanol 32
Ethical 323, 689
Ethical absolutists 361
Ethical framework for public health genetics 361
Ethical imperialism 364
Ethical principles 364
Ethical relativists 368
Ethical subjectivists 368
Ethical values 368
Ethics 371

jewish 405
medical 222, 1064
normative 373

Ethics and culture 401
Ethics and religious aspects 404
Ethics, aspects for prevention 385
Ethics, aspects of infectious disease control 383
Ethics, aspects of public health research 388
Ethics committee, EC 396, 398
Ethics committee(s) 833, 1412
Ethics in clinical medicine 393
Ethics in palliative medicine 404
Ethics of research related to healthcare in developing

countries 381, 392
Ethnic 407
Ethnic affiliation 407
Ethnic group(s) 407, 746
Ethnic identity 407
Ethnicity 409
Ethnobotanical surveys 646
Ethnocentrism 409
Ethnomedicine 733
Ethos, christian 1387
Etiology 341, 410

multifactorial 1022
physical 1325

EU Committee on Health 806
EU Legislation and the delivery of services to

patients 410
Eugenics 410
Eukaryotes 114
EUnetHTA project 410
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EUPHA 410
Euphoria 1036
EUR-ASSESS 410
European Collaboration for Health Technology

Assessment 1279
European Commission 262, 410, 600
European Community 600
European Community Health Indicators (ECHI) 411
European Convention on Human Rights 706
European Court of Justice 837
European Economic Area 1405
European Foundation Centre (EFC) 499
European health care systems 1219
European heat wave, summer 2003 1447
European Medicines Evaluation Agency (EMEA)

306, 802
European Network for Health Technology Assessment

project 695
European Public Health Association (EUPHA) 372
European Public Health Programme 632
European Union 632
Euro-Z project 653
Eustress 411
Euthanasia 363, 411
Evacuation 288
Evacuation plans 328
Evaluation 411, 1052, 1137

economic 319, 909
experimental 413
health economic 1392
scientific 816

Evaluation criteria 412
Evaluation, economic 172
Evaluation, models 412
Evaluation studies, economic 316
Evaluations

economic 174
Evaluations, economic 990
Evaluator 414
Even rate 915
Event 414

critical life 1356
Events 351

adverse 955, 1088, 1103
number of 1371
stressful 167

Evidence 414, 896
best 1411

scientific 414
strong 419

Evidence base 1142
Evidence based medicine 414
Evidence based medicine (EBM) 598, 660
Evidence based medicine, in HTA 417
Evidence based medicine working group 415
Evidence based practice (EBP) 1217
Evidence based recommendations 419
Evidence hierarchy 420
Evidence pyramid 347
Evidence-based 414
Evidence-based clinical practice (EBCP) 414
Evidence-based healthcare (EBHC) 415
Evidence-based practice (EBP) 415
Evolution 420

neutral theory of 987
Evolution of a disease 986
Evolution of disease and treatment 687
Ewen Watterson test 464
Examination survey 420
Examinations

fitness-for-work physical 1028
mandatory 829
preventive medical 829

Exanthemas 1296
Exclusive Provider Organizations 878
Exercise 421
Exertion 1108
Exhaustion, psychological 950
Exodus 1416
Exogenous infections 684
Exons 1407
Exotoxins 6
Expansion of morbidity 421
Expenditures 171
Expenses, medical 1238
Experience, non-fatal 1479
Experimental studies 421

nonrandomized 422
Experimental study 102
Expert dominance 424
Explanation 1347
Explicit knowledge 424
Exploitation 1447

sexual 944
Exploratory data analysis (EDA) 75
Exposition, professional 1123
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Exposure 424, 1010, 1060, 1100, 1261, 1263
to changes 1446
environmental 1403
occupational 1467
toxic 1402
workplace 1014

Exposure assessment 424
Exposure levels 425
Exposure to energy, acute 1427
Exposure to stimuli 425
Exposures

environmental 1024
occupational 1012

Extension 1141
Externality of consumption 425
Extra-welfarism 425
Extreme weather 278
Extremely low birth weight infants 426
Extrinsic motivation 426
Eye, nose, and throat irritation 1303

FA
confirmatory 427
explanatory 427

Face validity 960
Facilities 795

sanitary 1434
Facility, inpatient 1078
Factor 1065

weighting 915
Factor analysis 427
Factors

causative 1022
genetic 754, 1422
paracrine 1349
prognostic 1159
psycho-physiological 358
psycho-social 1367
sociocultural 1474

Failure 1114
Failure (patient) 427
Fair information practice 427
Fairness 357, 1156
Faith, islamic 405
Fallopian tubes 1307
False negatives 1282
False positives 1282
Familial adenomatous polyposis (FAP) 491

Family 1081, 1434
Family composition 428
Family demography 431
Family formation 429, 430
Family health 430
Family health policy 441
Family health services 439
Family interventions 445
Family interventions for physical health 443
Family life 430
Family medicine 445, 797
Family physician (FP) 528
Family planning 446, 859
Family providing, United Nations 1431
Family sizes 431
Family structure 446
Family studies 353
Family support group 446
Family therapy 446
Family tree 446
Family violence 1463
Farr, William 341
Fasciitis, necrotizing 1355
Fat, body 1005
Fatal occupational accident 446
Fatigue 1303, 1304
Fault 447
Fault-based liability 447
Fauna 1323
Favoritism 447
Fay and Wu’s H statistic 464
Fears 1087
Features, typical clinical 1122
Febrile seizures 447
Fecundability 448
Fecundity 448
Federal Physicians’ Chamber 693
Federal Privacy Act 427
Fee-for-service 448, 1242

indemnity health insurance 448
payment 448
payment systems 568
population 448

Feldstein, Paul J. 577
Felgner, Philip 475
Fellow workers 1476
Female genital mutilation 449
Femininity 1294
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Fertility 261, 436, 449, 451, 1117, 1307
measure 1401
rate(s) 239, 431, 436, 453
replacement 453

Fertilization 148
Fetal growth retardation 1462
Fetal mortality 453
Fetal mortality rate 453, 967
Fetus 1094
Fetuses 438, 1349
Fever 453, 1110, 1389, 1392

childbed 996
hemorrhagic 884, 1415
puerperal 996

Fever attacks 872
in malaria 454

Fibrosis, pulmonary 1328
Filovirus 314
Fingerprints, chemical 917
First International Conference on Health Promotion

held in Ottawa in 1986 637
First International Sanitary Conference 805
First Law of Medical Informatics 592
First Nations and Inuit Health Branch

in Canada 737
First-aid services 454
First-trimester-screening 491
Fisher LSD 455
Fisher, Ronald Aylmer 72
Fisher’s exact test 455
Fisher’s test 455
Fitness

for work 455
physical 421

Fits, shivering 1110
Fixed dental prosthesis 456
Flagellate

protozoon 1413
Flatworms 1483
Fleming, Alexander 763, 1389
Flies 1482
Flood

preparedness system 274
prone areas 1447
protection 274

Flooding 270
Floodplain 274
Floods directive 329

Flora 1323
physiological 761

Flucytosine 46
Fluid loss 774
Flukes 1483
Fluoride(s) 246, 1139
Foci, inflammatory 1155
Focus groups 931
Folic acid 988
Follow-up 821
Food 265

functional 1002
Food allergies 456
Food and Drug Administration (FDA) 304
Food and Drug Agency 802
Food and Drug Regulation Agencies 623
Food choices, healthy 1056
Food decay 457
Food intolerance 456
Food nutrition board 1004
Food safety 457

chemical 502
Food-safety and fecal-orally transmitted infectious

diseases 459
Foodstuffs 1481
Forced Migration 1238
Forestry, sustained yield 1373
Forgiving 463
Formal channels 463
Formaldehyde 30, 899
Formative evaluation 464
Formulas, mathematical 1340
Formulation stage 1376
Fourier transformation 1393
Foxes 1416
Fractures 1057
Framingham Heart Study 479, 615
Francis, Thomas 479, 786
Frankl 516
Franklin, Rosalind 481
Free Trade Area of the Americas 1405
Free-rider behavior 464
Frequency 1119

discontinuous 1479
relative 1158

Frequency based analyses of selection 464
Frequency rate 465
Frequency weighting 465
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Frequentists 86
Freshwater 300
FRET (fluorescence resonance energy transfer) 964
Freud, Sigmund 557
Friction cost approach 827
Friction cost method 465, 570
Friedman test 465
Frostbites 466
Fu and Li’s D and F tests 464
Function 1167

gate-keeping 984
Functional ability 466
Functional food 466
Functional somatic syndromes (FSS) 466
Functional status 4
Functionality, physical 1033
Functioning 466

social 1361
Functions of public health 466
Fundamentalism 406
Fungal infections 46
Fungi 683, 761
Fusion inhibitors 467
Future of public health 372

Galen 762
Gametes 902
Gas gangrene 469, 764
Gas, malodorous 1221
Gastrointestinal

ulcers 995
Gastrointestinal problems 469
Gauss, Carl Friedrich 74
Gaussian distribution 995
GAVI, global alliance for vaccines and

immunization 470
GBD study 342
Gender 470, 1254, 1294
Gender differences 432
Gender differences and health 470
Gender expectations

traditional 920
Gender inequality 434, 472
Gender norms 472
Gene 35

transferred 1407
Gene expression 1407
Gene expression (transcriptomics) 1403

Gene Glass 75
Gene mutations 484
Gene pool 1122
Gene sequences 1403
Gene therapy 474
Gene transfer technologies 474
General Agreement on Trade in Services (GATS)

500, 1405
General and generalized linear model 473
General anxiety disorder (GAD) 472
General fertility rate (GFR) 472
General health 588
General health administration and insurance

companies 791
General practitioner 473, 528
General practitioner network systems 878
Generalizability 1125, 1367, 1440
Generations, future 1374
Generic health status 650
Generic instrument 473
Generics 474
Genes 1176, 1403
Genetic 446
Genetic counseling 354, 476, 477
Genetic defects 474
Genetic disorders 354
Genetic epidemiology 478, 480
Genetic exceptionalism 480
Genetic information 480
Genetic principles and genetic variations 480
Genetic privacy, individual’s right 490
Genetic screening 354, 484
Genetic screening programs 488
Genetic susceptibility 484–486
Genetic testing 488–490, 493
Genetic variations 1177
Genetically modified organisms (GMO) 475
Genetics 377, 484, 1265

evolutionary 479
medical 493
statistical 479

Genital warts 1298
Genome 494, 1305

DNA-test 1445
Genome equivalents, RNA 1445
Genotype 494
Genral Assembly 1430
Geographic information system (GIS) 494
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Geomedicine 495
Georemediation 495
Geriatric dentistry 245
Geriatric health 25
Geriatrics 495
Germ 900, 1414
German Agency for Health Technology

Assessment 693
German Epidemiological Survey on Substance

Abuse 301
German Medical Association 491
Germs, multiresistant 900, 1421
Gerontologists 911
Gerontology 496
Gestation 154–156
Gestational diabetes 496
Giardia lamblia 1482
Gingivitis 245, 496
Ginsburg 556
Glands, salivary 976
Global atlas of traditional 613
Global burden of disease 1211
Global burden of disease concept 568
Global climate 282
Global climate change 122
Global healing 499
Global health 499
Global health policy 497
Global Health Targets 626
Global implementation strategy 802, 1268
Global outbreak alert and response network 1209
Global school health initiative 805
Global strategy on diet, physical activity and

health 805
Global strategy on occupational health for all 1027
Global trade in health services 500
Global warming 500
Globalization 337, 367, 379, 499, 1032
Globulins 717
Glucoprotein 671
GNP (gross national product) 500
Gochman, David 517
God 114
Goitre 501
Gold standard 2, 125, 501, 889
Gonorrhea 781, 1298
Good agricultural practices (GAP) 501
Good clinical practice (GCP) 400, 501, 846

Good health, being in 1458
Good laboratory practice (GLP) 501
Good manufacturing practice(s) (GMP) 501, 846
Goodness of fit test 502
Goods, international public 804
Gosset, William 72
Government 11, 1220
Government speech 1199
Governmental regulations 502
Gram 762
Gramsci 671
Granuloma inguinale 502
Graunt, John 340
Graves’ disease 1010
Gravidity 503
Gray complexion 710
Greenhouse effect 503
Greenhouse gases 503, 504
Gross costing 317
Gross domestic product (GDP) 316, 504, 533, 866

GDP 501
Gross reproduction rate (GRR) 504
Grossman model 549, 550
Groundwater 300, 504, 1017, 1456
Group A streptococci 1280
Grouper software 505
Group-level study 315
Groups

pseudo religious 405
well-facilitated 905

Growth 1094
factor 505
restriction 815

Guidance support 1311
Guidelines 505

clinical 313, 1411
medical 313
scientific or ethics 751

Gulf war syndrome 107
Gum sulcus 1096
Guy, William 341
Gyrase inhibitors 1425

Habeas Corpus Act 703
Habitat 1116
Habits

hygienic 1376
sporting 850
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HACCP-concept 507
Haemophilus ducreyi 1425
Haemophilus influenza B 133

(hib) vaccination 507
Hair loss 1304
Hallucination 507
Hallucinogens 1362
Halsted, William 347
Hamlet 507
Hand hygiene 508
Hand surgery 508
Hand washing 508

antiseptic 508
Handicap 267, 508
Hanta fever 508
Haploid 482
Haplotype 508
Haplotype block 1102
Haplotype structure 508
Hard tooth tissue 509
Hardy Weinberg equation 464
Harm 1113

probability of 1472
Harm principle 375, 384, 387, 509
Harmful use 509
Harold Hotelling 75
Harvard school of public health 342
Hassles, daily 1356
Hata, Sahachiro 1296
Hazard 1268

occupational health 1029
ratio 1370

Hazard analysis and critical control points
(HACCP) 509

Hazard areas 329
Hazard identification 510
Hazard mitigation strategy 279
Hazard ratio 510
Hazards 286, 510

biological 1020
chemical 1020
job-related 1027
physical 1020
psychosocial 1474
psycho-socio-economical 1020

Hazards, natural 510
Hazards, technological 512
Headache(s) 1303, 1307

Healer(s) 612, 733
elder or community 801
indigenous 733

Healing 514
process 1388
strategies 749
systems, traditional 936

Health 183, 515
environmental 1263
human 1434
improving 1348
mental 272, 466, 857
occupational 268, 1261, 1263, 1268
oral 1266
physical 466, 1131
planning 1436
public 760
public policies affecting 331
reproductive 434, 1254, 1462
sexual 1254
workers 1016

Health academy 616
Health action plan 884
Health and safety measures 648
Health authorities 323
Health behavior 516, 808

preventive 517
Health behavior, theories 521
Health belief model 522, 642, 1147
Health benefit(s) 172, 249, 856, 1055, 1105

net 321
Health campaigns 523
Health care 160, 323, 454, 523, 588, 589, 1069,

1258
at distance 1383
basic 755
claims 1472
cross-border 806
essential 515
financed 566
home 537
long-distance clinical 1384
primary 904, 984, 1406
providers of 1434
reproductive 1256

Health care access 523
Health care and rehabilitation 533, 538
Health care approach, evidence-based 1173
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Health care costs 295, 441, 442, 523–525,
825, 896

Health care delivery 201, 526
Health care disparities 526
Health care expenditures 1237
Health care facility 526
Health care financing 564
Health care financing administration 877
Health care financing systems 582

tax-funded 826
Health care industry 319, 527
Health care informatics 592
Health care information 203, 592
Health care intervention 175
Health care markets 145, 157
Health care plan (US) 527
Health care profession 527
Health care professionals 308, 529, 1241
Health care provider(s) 441, 529
Health care provision 535, 796
Health care provision indicators 530
Health care quality 530
Health care quality indicators 531
Health care service delivery 790
Health care services 165, 293, 448, 541, 795, 1205
Health care settings 1320
Health care system 473, 528

primary 137
Health care systems 145, 532, 541, 542, 876, 1241,

1321
migrant-sensitive 948

Health care teams in palliative care 543
Health care technology, alternative 561
Health change 543
Health communication 543
Health consumers 323
Health control 544
Health counseling 635
Health data 197, 544
Health data management 544
Health data protection 546
Health determinants 546, 597

economic 546, 549, 550
environmental 551, 554
human 554
psychological 555, 557, 558
social 559

Health disparities 561

Health economic
analysis 1425

Health economic evaluation 168, 561, 1291
Health economic studies 172
Health economics 157, 250, 267, 548, 1223, 1280
Health economics (burden of disease) 564, 565, 571
Health economics, concepts 575
Health economics in dentistry 576, 578, 579
Health education 323, 526, 579, 635, 982, 1136
Health education programs 809
Health effects

adverse 1096, 1164, 1437
systemic 1380

Health equity 626
Health events 291, 1254
Health expenditures 589
Health experience 754
Health financing 582
Health for all 515, 539, 584, 630
Health gain 1440
Health goals 584, 805, 1135
Health guidelines 1477
Health hazards 1468
Health hazard(s) 5, 52, 339, 795, 1238, 1239, 1261,

1267, 1278
Health impact assessment (HIA) 586
Health impairment 1264
Health improvement 1471
Health indicator(s) 227, 586, 659

negative 587
positive 587

Health inequalities 251, 1049
social 1175

Health inequities in determinants 597
Health information 159, 201, 323, 590, 593,

635, 816
electronic 160
personal 160

Health information management 603
Health information system 603
Health insurance 158, 307, 448, 527, 569, 607

basic 566
employer-sponsored 826
private 448, 582, 627
social 566, 627
statutory 235

Health insurance markets 609



1556 Index

Health insurance portability and accountability
act 324

Health insurance premiums 566
Health insurance schemes, social 583
Health insurance systems 1241

private 541
social 826

Health insurers 145
Health intervention(s) 184, 543
Health issue, socio-political-moral 375
Health knowledge, traditional 611
Health knowledge, western 614
Health laws

environmental 335
primary public 1190
public 770
secondary public 1190

Health legislation 1472
Health literacy 617, 937
Health locus of control 618
Health maintenance 1150
Health Maintenance Organization Act 877
Health Maintenance Organizations (HMOs)

(U.S.) 618
Health management 618, 623
Health managers 323
Health monitoring 625
Health monitoring programme 587, 600
Health needs 1205
Health needs assessment 243
Health organizations, international 807
Health outcomes 124, 295, 597, 625

non-fatal 342
Health physics 1230
Health policies 442, 687, 1314
Health policy 219, 625, 627–629, 1047
Health policy goals 624
Health policy indicators 631
Health policy research 220
Health politics, evaluating 1174
Health preservation 1278
Health problems 340, 352, 810, 854

psychosocial 925
Health professional(s) 323, 635

migrant 950
Health programs 187

public 885
Health promoting 315, 430

Health promoting hospitals 631
Health Promoting Hospitals Network 1293
Health promoting schools 631
Health promoting workplace 631
Health promotion 230, 296, 331, 337, 520, 533, 544,

548, 580, 623, 631, 641, 669, 893, 969, 982,
1025, 1057, 1199, 1256, 1314, 1426

setting-based 1293
Health promotion – setting 644
Health promotion action 639
Health promotion actors 632, 633
Health promotion concept 644
Health promotion engagement 634
Health promotion, ethical aspects 635
Health promotion evaluation 248, 412
Health promotion, fields of action 638
Health Promotion Foundations (INHPF) 793
Health promotion models 640–643
Health promotion outcomes 644
Health promotion programs 1219
Health protection 806
Health record(s) 211, 645
Health reporting 646
Health research 646
Health research and indigenous health 646
Health resources 1254
Health risk 648, 1096
Health risk assessment, occupational 1261
Health risk behaviors 1410
Health risks 334, 335, 582

high 1270
low 1270

Health science 1293
Health security systems, social 541
Health service area 648
Health service(s) 261, 377, 551, 648, 649, 755

indigenous 749
state 541

Health services management 577
Health services research 243, 649
Health setting 649
Health state 318
Health statistics 649
Health status 293, 547, 649, 750, 751, 754, 857,

1053, 1205, 1209, 1315
impaired 1361
oral 1312

Health status indicators 650
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Health strategies 497, 561, 1131
Health strategy 650
Health subsidies 650
Health surveillance 650
Health system

public 838, 863
statutory 1153

Health system forms 654
Health system in dentistry 650, 652, 653
Health system indicators 654
Health systems 654–656, 755, 807

oral 250
Health systems reforms 657
Health targets 626, 659

global 498
Health technologies 694, 697, 990, 1279
Health technology 659, 661, 689
Health technology assessment (HTA) 105, 420, 660,

663, 664, 986
Health telematics 667
Health training 635
Health transition 667
Health unlimited 616
Health utility index 573
Health warning systems 667
Health websites 201
Health worker 152
Health workers’ performance 589
HEALTH21 630
Health-adverse life styles 515
Healthcare 1367
Healthcare providers 530
Healthcare settings 508, 1351
Healthcare strategies 745
Healthcare system 1279

local 534
Healthcare technology 695
Health-economic research 251
Health-related education 639
Health-related quality of life (HRQOL) 229, 646
Healthy ageing 669
Healthy cities 669
Healthy cities network 1293
Healthy cities project 806
Healthy island 669
Healthy life expectancy (HALE) 589, 600
Healthy public policy 669
Healthy subjects 669

Healthy worker effect 933
Healthy years equivalent (HYE) 669
Hearing 670
Hearing impairment caused by noise 670
Hearing loss 1129
Heart disease(s) 98, 99, 115, 670
Heart failure 99
Heart rate 670, 710
Heat 278

dry 1351
wet 1351

Heat cramps 670
Heat exhaustion 670
Heat wave 278, 1165
Heat-regulating mechanisms 709
Hebrew bible 671
Hegemonic masculinity 671
Helmets 1098
Helper T-cells 104
Helplessness 1365
Hemagglutinin 671
Hemangioblast 671
Hematopoietic stem cells 91, 671
Hemoglobin, fetal 873
Hemolytic uremic syndrome (HUS) 672
Hemorrhages 1480

into organs 1450
Henle 342
Hepatitis 672
Hepatitis A 672
Hepatitis A vaccination 672
Hepatitis A virus (HAV) 461
Hepatitis B 133, 672, 673, 717, 1296, 1298
Hepatitis B vaccination 673

passive 674
Hepatitis B vaccination 674
Hepatitis C 672
Hepatomegaly 779
Herbal medicine 36
Herbalism 674
Herbalists 613
Herbs 674
Herd immunity 385, 674
Hereditary hemochromatosis 492
Hereditary non-polyposis colon cancer

(HNPCC) 491
Heredity 481
Heroin 1361
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Herpes 1298
Herpes genitalis infection 674
Herpes infections 28
Herpes simplex encephalitis 6
Herpes virus 190
Herpes zoster 108
Hertz 990
Herzberg, Frederick 701
Heterogeneity 674

accidental 1345
Heterozygosity/homozygosity 675
HETUS 675
Hib vaccination, active 356
High risk (prevention) strategy 675
High risk workplaces 675
High-risk group 1141
Hinduism 676
Hip dislocation 599
Hippocrates 19, 340, 762, 1015
Hippocrates era 749
Hippocratic medicine 143
Hippocratic oath 394, 676
Hippocratic tradition 533
Histamine 817
Histones 482
HIV 717, 728
HIV (human immunodeficiency-virus)-infection 676
HIV/AIDS 230, 239, 375, 384, 452, 512, 772
HIV-encephalopathy 679
HIV-hepatopathy 679
HIV-infection 765, 781, 1254
HIV-infection and AIDS 677
HI-virus 680
HIV-positive 1299
HIV-test 678, 680
HMO 680
Hoarseness 1328
Hoffmann, Erich 1295
Holistic medicine 681
Home 140
Home- and community-based services 681
Home care 140
Home care services 436, 865
Home health care 798
Homelessness 1107
Homeopathy 36
Homeostasis 670
Homocide 1463

Homogeneity 1386
Homogeneity analyses: “fixed effect” model 681
Homogeneity analyses:

“random effect models” 681
Homologues 482
Homosexual 1297
Hong Kong Observatory 668
Hopelessness 1365
Hops 519
Hormone replacement therapy (HRT) 682
Hospice 1273
Hospice care 682
Hospice chaplains 682
Hospital bloodstream infections (BSI) 89
Hospital care, inpatient 263
Hospital epidemiology 683
Hospital information system 685
Hospital management 794, 797
Hospital services, inpatient 263
Hospitalization 1363
Hospitalization rates 878
Hospitals 685

financing 4
Host(s) 688, 1414, 1416, 1482

susceptible 942
Hot-spot mutation 492
House dust mites 688
Household, microeconomic 1366
HSV 2 154
HTA, aspects of 689
HTA, context of 690
HTA database 692
HTA, databases 691
HTA, impact of 694
HTA, institutions 695
HTA, methodology 696
HTA program 697
HTA-Europe project 693
Human capital approach 465, 570, 698, 827
Human damage potential 511
Human development report, annual 1432
Human factors 698
Human factors and ergonomics society (HFES) 359
Human factors society 359
Human genome diversity project 647
Human genome project (HGP) 362, 481
Human health 272, 333, 1449
Human health aspects of disasters 272, 698
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Human immunodeficiency virus (HIV) / acquired
immune deficiency syndrome (AIDS) 700

Human interaction 700
Human life, value of a 1440
Human papilloma virus (HPV) 149, 1298
Human relations 701
Human rights 378, 703, 1287
Human rights and public health 703
Human rights violations 1188
Human service agencies 1207
Human well being 861
Human-computer interaction 359
Humanitarian agency 700
Humanitarian relief operations 700
Humanity 700
Human-machine interaction 358
Humidity 708
Humification 1221
Huntington’s disease 490
Hurricane Katrina 329
Hurricane Katrina disaster 1447
Huygens, Christiaan 74
Hyallela azteca 1455
Hybridizations 964
Hydrocarbons 30, 1306
Hydrogen 872
Hydrogen chloride 3
Hydroxyapatite 1037
Hygiene 708, 1278, 1483

environmental 1434
hospital 997
occupational 1029
oral 1040, 1043
personal 1260, 1268, 1435

Hygienic hand disinfection 708
Hygienic rules 332
Hyperkinetic disorder 709
Hypertension 99, 675, 1255
Hypertension, arterial 709
Hyperthermia 709
Hypnotics and sedatives 709
Hypochondria 710
Hypochondriacal disorder 710
Hypodermic 700
Hypomania 710
Hypothermia 710
Hypothesis 654, 1281

alternative 1347

conceptual 916
etiological 1325
generating studies 261
generation 315
testing 83, 84, 165, 710, 1276

ICD-10 311
ICF 719
ICIDH-1 719
Icterus 779, 1480
Identifying, independent comparisons 1378
Identities, migrants’ gendered 929
Identity 711
IgA 45
IgD 45
IgE 45
IgG 45
IgG-antibodies 680, 873
IgM 45
IHTA 711
Ill persons, mentally 1217
Illicit drug use 16
Illness 711, 1121

chronic 865
chronic course 911
life-threatening 1074
mental 1138
work-related 1032

Illness prevention 520
Illumination 711
Illusion 712
ILO 807
Immaturities, neurodevelopmental 969
Immigrant, undocumented 936
Immune cells 712
Immune globulins 1123
Immune memory 716
Immune privilege 712
Immune response 1102

adequate 1418
Immune system 28, 716, 774, 1168
Immunity 769, 1110

against pathogens 1439
compromised 1418

Immunization 385, 674, 713, 1099, 1115
Immunization, active 712, 714
Immunization, passive 716
Immunizations 769
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Immunocompromised 672, 683
Immunodeficiency 1418

contraindication for the vaccination 1423
Impact, economic 172, 1474
Impact evaluation 717
Impact or outcome evaluation 810
Impairment 267, 268

functional 907
hearing 991
hereditary 920
psycho-social 312

Impairment and disability 718
Implantation, cell 1350
Implementation 1051
Implications

ethical 1383
Implicit knowledge 720
Importation of disease, alleged 924
Importation of epidemic diseases 224
Improvement of health 639
In flat-sharing communities 436
In vitro fertilization 437, 452
Inactive lifestyle 720
Inactivity, physical 856, 1105
INAHTA 720
Inattentiveness 709
Incapacity, social 1395
Incentive 1401
Incidence 291, 299, 720, 1009

cumulative 291
Incidence based studies 173
Incidence rate 292, 342, 721
Incidence rate in occupational medicine 721
Incidence ratio, cumulative 1248
Income solidarity 721
Incompleteness 1082
Incremental change 571
Incremental cost-effectiveness ratio 721
Incubation 721
Incubation period 674, 765, 785, 1165, 1416, 1417
Indemnity insurance plan 722
Index

health
1365

statistical 1345
Index test 889
India 1421
Indian Health Service in the United States 737

Indicated prevention of mental disorders 722
Indicator(s) 722

migrant-specific 932
Indigeneity 182
Indigenous 722, 742
Indigenous culture 723
Indigenous health 648
Indigenous health – Africa 723
Indigenous health – Australooceaninan 729, 731
Indigenous health, Asian 727
Indigenous health care services 732
Indigenous health, North America 735
Indigenous health research 737
Indigenous health services 737
Indigenous health, South America 738
Indigenous knowledge 740
Indigenous medicine 648
Indigenous music 740
Indigenous people 740
Indigenous people’s health 741–743, 747, 748
Indigenous Peoples of Africa Co-ordinating

Committee 753
Indigenous representation organizations 753
Indigenous rights 753
Indirect costs 753
Indirect standardization 753
Individual behavior 1199
Individual case description 753
Individual health factors 753
Individual susceptibility 754
Individual’s risk 863
Indoor space 30
Induction 754
Industrial revolution 754
Industrial revolutionx 1467
Industrialization 372
Industry, pharmaceutical 304, 846
Inequality

ethnic 334
in health 357, 754, 984
social 334, 1027

Infant 311, 1093, 1130
Infant and child mortality 755
Infant mortality 428, 755, 760, 1122
Infant mortality rate 755
Infanticide 1294
Infantile rate 738
Infarction, myocardial 960
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Infection 266, 817, 1097
congenital 154
flu-like 1458
intrauterine 764
local 766
staphylococcal 1339
systemic 766

Infection control 347
Infection with ancylostoma duodenale 755
Infection with ebolavirus 756
Infection with sarcoptes scabiei 758
Infections 433, 1004, 1097, 1298, 1328

acute 765
hospital 164
latent 765
nosocomial 782
opportunistic 765
sexually transmitted 437, 452, 781
urinary tract 997
viral 1445

Infectious disease 759
Infectious disease epidemiology 759
Infectious diseases 95, 109, 759, 760, 763

chronic 765
Infectious diseases control law 770
Infectious diseases in pediatrics 774–776, 778
Infectious mononucleosis 779
Infecundity 779
Inferences 1382
Inferential statistical tests 780
Inferential statistics 780
Infertility 780, 781, 977

clinically 780
primary 780
secondary 780

“Infertility belt” 783
Infertility, primary 783
Infertility, secondary 783
Infibulation 449
Inflammation 672, 995, 1097, 1112, 1328
Influences

anthropogenic 3
atmospheric 1323
cultural 401
psycho-social 1318

Influenza 783
strains 1459
variants 1459

Influenza A virus 786
Influenza and avian influenza 784
Influenza B virus 786
Influenza C virus 786
Influenza vaccination 786
Influenza viruses 988
Informal care 787
Informal channels 787
Informatics anxiety 591
Informatics, medical 162
Information 203, 265, 1173, 1198

commercial 1200
factual 1367
genetic 253
global scale 1404
health-related 327
patient-related 323
personal 1157
regulatory 1198
safety-relevant 846, 1198
scientific 156

Information architecture 787
Information asymmetry 787
Information bias 62, 344
Information content 787
Information design 788
Information epidemic 590
Information explosion 590
Information presentation 788
Information retrieval (IR) 788
Information system (IS) 788
Information technology 788
Informed consent 788
Informed consent form 789
Infrared radiation 503, 504
Infrastructure

country-level health 1025
occupational health 1026
urban 1435

Infrastructure and service delivery 790
Infrastructure of public health 790
Inheritance 1178
INHPF 793
Injuries

fatal occupational 1031
intentional 1427
musculo-skeletal 1472
unintentional 1427
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Injuries and diseases
work-related 828

Inlay, onlay 793
Inner conflicts 48
Inpatient care 793
Inpatient health care 795
Inpatient hospital health care 790
In-Plant health service 795
Insect bites 1458
Insecticides 874
Insolation 795
Insomnia 1307
Inspection

labor 825
of the workplace 795

Institute of medicine 372
Institutional health services 796
Institutionalization 1352

premature 912
Insulin 262

replacement therapy 496
Insurance, health 966
Insurance model, social 541
Insurance systems, compulsory 936
Intake(s), energy 1001, 1004
Integrated care 1069
Integrated environment-related public health reporting

796
Integrated health care 796
Integrated health care clinics 798
Integration 932

horizontal 797
vertical 797

Integration strategies 797
Intensive-care therapy 1389
Intention-to-treat analysis 83
Interaction(s) 63, 344, 799

gene-environment 1006
Interchange 799
Intercultural communication 800
Interest groups 1048
Internal medicine 802
International bill of human rights 378
International chemical control toolkit 802
International classification for health accounts 790
International classification of functioning, disability

and health (ICF) 802

International classification of impairment, disability,
and handicap 719

International code of ethics for occupational health
professionals 380, 387

International Commission on Occupational Health
(ICOH) 380, 1015

International Committee of Medical Journal
Editors 418

International Conference of Harmonization ICH
Harmonized Tripartite Guideline 802

International Conference on Harmonization of
Technical Requirements for the Registration of
Pharmaceuticals for Human Use (ICH) 306

International Court of Justice 803, 1430
International covenants of human rights 378
International decade of the world’s indigenous

people 803
International Ergonomics Association (IEA)

359, 803
International guidelines for biomedical research

involving human subjects 380, 391
International guidelines for ethical review of

epidemiological studies 380, 391
International HapMap Project 481, 1305
International health care quality indicators 531
International health regulations 803
International health services 803
International Labour Organization (ILO) 143, 601,

741, 830, 924, 1013, 1016, 1027, 1467, 1469
International network of agencies for health

technology assessment 1279
International network of health agencies for health

technology assessment (INAHTA) 665
International organization for migration (IOM)

923, 938
International panel for climate change 1018
International programme on chemical safety 807
International radiation protection association 1437
International red cross and red crescent

movement 807
International research 808
International sanitary bureau 805
International society for technology assessment in

health care 665, 695
International standard organization 357
International statistical classification of disease and

related health problems 311
International statistical classification of diseases 1212
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International system of units (SI) 888
International working group on indigenous

affairs 753
Internationalization 337
Internet 162, 200, 808, 1477
Internet healthcare coalition 324, 325
Internists 802
Internship 897
Interpretation 1347, 1379
Inter-rater reliability 1249
Interrelation, co-equal 1158
Intersectoral cooperation 808
Interval estimation 361
Intervention 312, 1252

preventive 811
systemic 1142
therapeutic 305
with a given 1000

Intervention concept(s) 808, 1133
Intervention concepts in prevention 808
Intervention strategies in prevention 811, 812
Intervention strategy(ies) 812, 1133, 1315
Intervention targets 1101
Interventions 1127, 1145, 1209

advocacy 116
curative 224
discrete 418
drug treatment 1364
health 16
medical 417, 1223
preventive 224, 809
price 116
school-based 116
tax 116
workplace 116

Interview questions
standardised 930

Interviewers, bi-lingual 931
Interview(s) 1223

qualitative 931
Intestinal parasite 814
Intestinal tapeworms 814
Intimate partner violence 814
Intolerance, carbohydrate 496
Intoxication 814, 1328, 1360

acute 1451
comitial 1018

Intranet 815

Intrauterine growth retardation (IUGR)
815, 1094

Intrauterine mortality 815
Intrinsic motivation 815
Introduction section 1379
Inuits 815
Investigational protocol 815
Investigator’s brochure 816, 1371
Investment-for-health strategies 640
IQWiG 816
Irritability 1307
Irritable bowel syndrome (IBS) 469
Irritation 1328
Isihlambezo 647
Islam 823, 1250
Isolation 384, 773
Isolation in clinical medicine 817
Isolation in public health 817
Isolation practices 817
Issues

environmental 1373
ethical 423
practical 1411

Itching 817
IUHPE 817
Ivermectin 1391

Jahoda 556
Japan encephalitis 819
Jarisch-Herxheimer reaction 819
Jaw 1129
Jawbone 819, 882
Jenner 340
Jenner, Edward 224, 712, 1306, 1439
JMP 70
Job satisfaction 1473
Job security 1465
Job task 820
Job task environment 820
Job tasks 1466
Job-related stress 819
Job-tasks 1465
Joining, tree clustering 128
Journal libraries 1377
Judaism 820
Jurisdictions 1399
Justice 820
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Kala-azar 1416
Kaplan-Meier method 821
Kaplan-Meier survival plot 821
Kaposi’s sarcoma 28
kappa 1283
Kappa coefficient 821
Kasl 517
Katayama fever 822
Kcal – kilocalories 822
Kendall, David 75
Ketoconazole 848
Khinchin, Aleksandr 75
Kidneys 672
Kinesiology 358
Kinetics 669
Kitasato, Shibasaburo 716
Klebsiella pneumoniae 777
K-means clustering 128
k-Nearest neighbor 119
Knowledge 203

indigenous 183, 186
traditional 186

Knowledge management 822
Knowledge-based information 822
Knowledge-discovery 207
Koch 342, 371
Koch, Robert 347, 762, 1453
Kolmogorov, Andrei 75
Kolmogorov-Smirnov test 822
Koran 823
Kruskal, William 75
Kruskal-Wallis test 823
Kuder–Richardson formula 891
Kyoto protocol 1373

Labor 1194
childhood 927

Labor and occupational safety law 827
Labor costs 825
Labor inspectorate 825
Labor market 825
Laboratories 1427
Laboratory errors 1060
Laboratory services 686
Lack of benefit 418
Lack of concentration 1307
Lack of evidence 418
Lack of iodine 1405

Lakes 1366
Lambliasis 830
Land degradation 953
Landfarming 68
Landfill 831
Lands, agricultural 1447
Language 187, 800
Language retardation 1330
Laplace, Pierre-Simon 74
Larvae 314, 1454, 1483
Lasers 831
Lassa fever 832
Late neonatal mortality 832
Latency 832
Latex 149
Law in public health 833
Law litigation, private 1202
Law of medical informatics 832
Law schools 1197
Law(s) 379, 832, 1191

civil 1397
constitutional 1401
criminal 178, 946
environmental 1195
international 803, 1288
national administrative procedure 835
private 447, 1357
tax 1401

Laxatives 1375
Layer movements, deep 1323
Layman 833
Leading health indicators (LHI) 833
Lead-time bias 1283
League table 833
Leavell, Hugh 557
Lee 497
Legal authorization 336
Legal balancing

procedural 835
substantive 835

Legal balancing of conflicting rights 833
Legal basis of public health 838, 840
Legal issues in public health genetics 842
Legal regulation of professions, businesses, and

products 844
Legal rules 1397
Legionella pneumophila 1455
Legionnaire’s disease 871
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Legislation 840, 1350
Legislator 1201
Leishmania 1416
Leishmania braziliensis 848
Leishmania major 848
Leishmania tropica 848
Leishmaniasis

cutaneous 848
mucocutaneous 848, 1416
visceral 848, 1416

Leisure time physical activity and sedentariness 849
Length/time bias 1284
Leprosy 626, 765, 851, 1420

multibacillary 1411
paucibacillary 1411

Lethality 1450
Levee system 328
Level

exposure 299
international 1063
national 1062
regional 1062

Level of measurement 851
Levo-alpha-acetylmethadol 1363
Liability 1397

car drivers’ 1399
fault-based 1340, 1397
neuropsychopathological 1361
of the measurements 1345
state 1397
strict 1357, 1397

Liability law, private 447
Liability risks, tort 1401
Liaison committee 652
Liberalism 378, 852
Liberalism and libertarianism 852
Liberty and property rights, economic 847
Lice 852, 1391
Licensing 852
Licensures 846
Life

human 1440
microbial 1351
reproductive 1401

Life event research 1356
Life expectancy 191, 238, 325, 435, 853, 854, 967,

1394, 1479
adjusted 342

Life expectancy at birth 906
Life lost, healthy 342
Life skills 853
Life span, healthy 1141
Life support systems 1235
Life table analysis 861

actuarial 1368
Life table estimate 1368
Life threatening 327
Life year (DALY), disability adjusted 342
Lifestyle and health determinants 854
Lifestyle changes 376
Lifestyle choices, individual 1475
Lifestyle(s) 251, 357, 637, 853, 1134, 1264

clandestine 927
healthy 324, 982
unhealthy 355

Lifetime costs 173
Lifetime prevalence 291
Light 1229
Lighting 861
Likelihood 80, 861
Likelihood ratio 862
Lind 340
Linear classifiers 119
Linkage analysis 862, 1179
Linkage disequilibrium 862
Lipometabolism 862
List of indicators 411
Lister, Joseph 347, 462
Listeria 155
Listeria monocyotogenes 458
Literacy

female 1433
health 948, 949

Literature
medical 417
published 1172

Literature search stage 1377
Live birth(s) 437

number of 1401
Liver 672, 673
Liver cancer 672, 673
Liver cirrhosis 33, 858
Living conditions 862
Local and distance recurrence 84
Local health departments 863
Local health effects 863
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Local infections 674
Local public health agency (LPHA) 863
Location, sensed bodily 1073
Locked-in syndrome 1410
Logistic model 863
Logistic regression 83
Logistic regression analysis 863
Loglinear analysis 863
Logrank test 864, 1369
Long bones 1305
Longevity 432, 864
Longitudinal study 864
Long-term care 865

private 866
Long-term rehabilitation 1302
Loss 1082

tooth 1038, 1045
Loss of weight 814
Louis, Pierre Charles Alexandre 75, 341
Low birth weight 245, 867
Low ozone 30
Low socioeconomic status (SES) 110
Low-level exposure 867
Lueg, Paul 4
Lung cancer 859, 1308
Lung plague 868
Lung to body ratio 868
Lungs 1112
Luther, Martin 868
Lutheran Bible 868
Luxembourg Declaration on Workplace Health

Promotion in the European Union 1470
Lyme arthritis 868
Lyme borreliosis (LB) 868
Lyme disease 1482
Lymph nodes 1296

neck 1404
Lymphatic filariasis 626
Lymphocytes 671

atypical 779
Lymphogranuloma venereum (LGV) 869

Macroeconomics and health 547
Macrolide antibiotics 871
Macrolides 1390, 1436, 1459

erythromycin 1455
Macroparasites 1481
Macrophages 28

Macro-strategies 1160
Mad cow disease 458
Magna Carta 703
Mainstream medicine 614
Maintenance therapy 871
Major depression, comorbid 1326
Major depressive disorder (MDD) 20
Major elements (macronutrients) 871
Malaria 53, 776, 782, 872–874

human 1120
Malaria chemoprophylaxis 875
Malathion 852
Malignant diseases 30
Malnutrition 33, 109, 876

primary 876
secondary 876

Malocclusion 1039
Malpractice, medical 1398
Mammography 491, 876
Managed care 876, 1217
Managed care health insurance 879
Managed care system 1218
Managed health care plans (U.S.) 879
Management

land-use 956
migration 951
waste 1023

Management of catastrophe 1064
Management of occupational diseases 880
Management of oral diseases 880, 881
Mania 883
Man-machine system 884
Man-made disasters 1164
Mann Whitney (U) test 884
Mantel-Haenszel χ2 test 884
Mantoux, Charles 1418
Mantoux test 57
Manual of dental practice 652
Manual of mental disorders, statistical 1358
Maori 729
Maori health action plan (2002–2005) 732
Maori health strategy 884
Marburg fever 884
Marital quality 885
Market, dual 804
Market failures 145, 157
Market instability 18
Market outcomes 145
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Market research 811, 885
Marketing, social 809
Markov models 959
Marsella 557
Masculinity 1294
Maslow, Abraham 701, 968
Mass communication 136, 1136
Mass media 885
Mass screening 1283
Massachusetts health care reform plan 658
Massage therapy 36
Matching 885
Material safety data sheets 886
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Occupational stress-mediated disorders 1033
Occupational therapy 1033
Occupational therapy in palliative care 1033
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Piggy-back analysis 1109
Pilot study 1275



Index 1577

Ping pong effect 438, 1110
Ping pong infection 1110
Pipes 1394
Placebo 1110, 1412
Placebo controlled 1110
Placebo effect 1110
Placenta 775, 987
Plague 762, 770

black 762
Plague sepsis 1110
Plague writings 1199
Planned Approach To Community Health
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earthquake preparedness 956
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occupational injury compensation 1031
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Systematic reviews 1376
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Systems of care 910, 1218
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Taxes 826
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Teledermatology 1384
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Tertiary care 1385
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Tertiary guidelines 1386
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Test-retest reliability 1249
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diagnostic 983, 995
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non-parametric 884, 886
one-sided 1347
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rapid 874
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tuberculin skin 970
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Tetanus immune globulin 1387
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Therapeutic cloning 1388
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antibiotic 776, 1339, 1389, 1405
antimycotic 1390
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causal 767, 1388, 1389
cognitive behavioral 313
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of parasitic and zoonotic infections 1390
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rational antibiotic 998
specific 767
symptomatic 767, 1389
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Thoracic surgery 1391
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Threats, global environmental 804
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Throat 1057
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Tick-borne encephalitis 762
Tick-borne encephalitis (TBE) 1392
Tick-borne encephalitis (TBE) vaccination 1392
Ticks 1482
Time horizon 1393
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Time series analysis 1393
Time trade-off 1393
Timeliness 1393
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Time-to-event analysis 821
Tinidazole 831
Tinnitus 991
Tissue 1112
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TM Strategy 2002–2005 613
TNO 1394
Tobacco 1360

control 1395
control Strategies 1396
epidemic 1394

Tobacco abuse 230
Tobacco consumption 95, 1394
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Tobacco industry 1395
Tobacco products, smokeless 1394
Tobacco smoke 4
Tobacco smoking 59
Tobacco use 16, 245
Tolerance 1359

physiological 1427
Tonsils 1296
Tooth 49, 181
Tooth brushing 1139
Tooth loss 1067
Top-down approach (for cost-estimation) 1397
TORCH serology 1397
Tort 1397
Tort law 447

compensations in 1399
practical Aspects 1399
principles 1398

Tort law and public health 1397, 1399
Tort litigation 1399

practice of 1398
Tortfeasor 1397
Total costs 316
Total fertility rate (TFR) 1401
Tourists 1415
Toxic arsenic 1305
Toxicants 1402
Toxicity 1116, 1263, 1402
Toxicogenomics 1402, 1403
Toxicology 647, 1402, 1404
Toxins 761, 1355

detoxified 1439
various 1459

Toxoplasmosis 1404
in pregnancy 1405

Trace elements 1405
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Tract

gastrointestinal 460
respiratory 1328

Trade
child adoption 944
international 804

Trade agreements 1405
Trade restrictions 846
Trade-off 961
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Traditional food 1405
Traditional knowledge 1406
Traditional Knowledge Digital Library 613
Traditional medicine 1406
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Traffic and trade, international 803
Trafficking

international 945
migrant 929
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TRAMIL (Traditional Medicine in the
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Trans-acting 1407
Trans-acting gene 1407
Transcription 1407
Transcriptome 1407
Transcriptomics 1407
Transient ischemic attack (TIA) 675
Transition country 1408
Transition, epidemiological 938, 943
Translation(s) 1408, 1409

forward/backward 931
process of 1408

Transmissible diseases 1409
Transmission 775

direct 962
genetic 481
hereditary 481
indirect 962

Transmission/disequilibrium test–TDT 353
Transplant surgery 1410
Transplantation 55
Transtheoretical model 1410
Trauma 1317

dental 1038
Traumatic brain injury 1410
Travel medicine 331

recommendations in 1414
Treatment 125, 1140, 1318

abstinence rates 1361
antibiotic 868
effect of 916
interdisciplinary 1326
orthodontic 1039
palliative 1073
psychopharmacological 1326
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Treatment costs 1318
Treatment guidelines 1411
Treatment methods 794
Treatment monitoring 1411
Treatment of leprosy 1411
Treatment protocol 1411
Treaty of Maastricht (1993) 632
Trematodes 1412
Tremor 710
Treponema pertenue 1479
Trial protocol 1412
Trial(s) 789

blind 1036
clinical 304, 399, 421, 816, 821, 846, 1100, 1393
controlled clinical 1277
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randomized controlled 307, 418, 421
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Trichomonas vaginalis 1413
Trichomoniasis 781, 1413
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Urology 1436
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381, 392
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Utilitarian 369
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Vaccination programs 775
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Validity 61, 192, 1282, 1346
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Ventilation, proper 1435
Very low birth weight infants 1445
Vesicles 674
Vessel(s) 671
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Years of potential life lost 229
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Aboriginal People 1
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Abortion 1
Abortive Plague 1
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Absenteeism 1
Absolute Liability in Tort 2
Absolute Risk 2
Absorption 2
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Accuracy 2
Acid Deposition 2
Acid Precipitation 2
Acid Rain 2
Acquired Immunodeficiency Syndrome 3
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Active Flu Immunization 3
Active Flu Vaccination 3
Active Influenza Immunization 3
Active Noise Control 3
Active Noise Reduction 4
Active Smoking 4
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Activity Limitations 5
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Acute Health Effects 5
Acute Intoxication 5
Acute Life-Threatening Infections 5
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Stress Disorder (PTSD) 8

Acute Spasmodic Laryngitis 8
Acute Stress Disorder 8
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Adaptation 9
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Adjustment Disorders 10
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Ainu (Japan, Russia) 29
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Air Quality and Pollution 29
Akha 31
Alaska Native 31
Albertus Magnus (1200–1280) 31
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Anangu (Northern South Australia) 43
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Antimycotic Drugs 46
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Chiggers (burrowing fleas) 108
Child abuse 108
Child health 431, 432

Child health indicators of life and development
(CHILD) 111

Child neglect 112
Childbearing, non-marital 428, 994
Childhood autism 112
Childhood cancer 1308
Childhood chronic illness 443
Childhood diseases 764, 1431
Childhood injuries 433
Chimera 112
Chinolones, gyrase inhibitors 1454, 1455
Chiropractic 36
Chi-square test 113, 886
Chi-square value 893
Chi-squared distribution, continuous 1479
Chlamydia 777, 781, 871, 1298
Chlamydia trachomatis 869

infection 113
Chloramphenicol 1416, 1417, 1454
Chlorine, atomic 1071
Chloroquine (resochin®, aralen®) 113
Choice, test-statistic 1343
Cholera vaccination 113
Christian (neighborly love) 114
Christianity 114, 1250
Christians 405
Chromatid(s) 958
Chromatin 482
Chromosome 5q 487
Chromosome(s) 114

autosomal 675
homologous 901

Chronic degenerative diseases 635
Chronic diseases 95, 115, 231

non-communicable 247
prevention of 116

Chronic effects 117
Chronic fatigue syndrome 107
Chronic non-communicable diseases 726
Chronic obstructive pulmonary disease (COPD) 117
Chronic pulmonary disease 92
Chronic respiratory diseases 117
Church, traditional 1387
Cigarette smoking 386
Cigarettes 1394
Cigars 1394
Cinchona bark 872
Cinchona tree 50
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CIOMS report 117, 118
Circumstances, of exposure 1476
Cis-Acting gene 117
Cities, coastal 1447
Civil law 430
Civil lawsuits 1399
Claimant(s) 1397, 1401
Claims data analysis 119
Clark, E. Gurney 557
Classification 119, 290
Classification and prediction statistical methods 119
Classification of evaluation types 413
Classifications

nonparametric 1341
of knowledge 206
parametric 1341

Cleft lip 1039
Cleft palate 1039
Client interviews 120
Climate 29

and microclimate 120
change 120, 337, 856, 1018, 1447
global 1018
sensitive systems 1447

Clindamycin 874, 1436
Clinical data system, computer-based 327
Clinical epidemiology 124
Clinical guideline 126
Clinical informatics 126
Clinical pathways 126
Clinical practice guidelines (CPG) 661, 816
Clinical sepsis 89
Clinical studies 127
Clinical trial(s) 18, 73, 127

register 127
Clinicians 1145
Clofazimine 1411
Clonogenicity 127
Clostridium botulinum infection 127
Clostridium difficile 1443
Clostridium perfringens infection, enteral 128
Cluster analysis 128
Clustering 353
Clustering algorithms 128
CO2 emissions 120
Cobb 517
Cocaine 1361
Cochran’s Q test 42, 130

Cochrane, Archibald 129, 415
Cochrane Central Register of Controlled Trials (CCTR

or CENTRAL) 129
Cochrane Centre in Oxford 415
Cochrane Collaboration 129, 347
Cochrane Database of Methodology Reviews

(CDMR) 129
Cochrane Database of Systematic Reviews 129
Cochrane Library 129, 130, 664
Cochrane Review Groups 130
Code of conduct 130
Code of ethics 131

for public health 131, 366, 369, 380
Coded data 130
Codes, cultural 401
Coding sheet 131
Codon 1408, 1409
Coefficient of variation 890
Co-existing diseases 131
Cognitive development 131
Cognitive pre-testing 131
Cognitive social learning 132
Cohabitation 1427
Cohen, Stanley 474
Coherence 103
Cohort 132, 353, 884
Cohort studies 132, 865, 885, 933, 1269
Cohort study

prospective 343
retrospective or historical 343

Co-insurance rate 132
Cold skin 710
Collection 1347
Collin 497
Collinearity 133

multicollinearity 84
Colonization 133, 408
Colonoscopies 491
Coloring methods 762
Combination vaccination 133, 887
Comfort 1078
Commitment or hospitalization, involuntary 772
Committee on Indigenous Health (COIH) 745
Common risk factor approach 246
Common risk/health factor approach 133
Common source outbreak 134
Commonality 1382
Communal and industrial waste 134
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Communicable diseases 136
Communication 136

health-related 1200
interpersonal 136
risk 1032

Communication barrier 800
Communication channels 812
Communication means 1200
Communication science 1381
Communication technologies 595
Communication-behavior change theory 643
Communitarianism 378
Communitarians 136
Community 136, 370
Community action 1050
Community based rehabilitation 137
Community care 139

policy 140
Community Health Management Information System

(CHMIS) 141
Community hospitals 141
Community Periodontal Index (CPI) 250, 578
Community protection measures 1187
Community psychiatry 141
Community reinforcement programs 142
Community’s welfare 336
Community-rated premiums 142
Commuting accident 142
Co-morbidity 142, 302, 312, 1214
Company doctor 142
Comparability, international 1055
Comparator, active 1412
Comparison, as units 1427
Compatibility 1111
Compensation 985, 1025

occupational disease 1014
Compensation duties 1397
Competence, culture 937
Competition

health care 145
regulated 145

Complaints, psychological 907
Complementary medicine 147
Complete removable dental prosthesis 147
Complexity 1382
Compliance 295, 912

regulatory 1401
Composite filling 147

Composite health status 650
Composite International Diagnostic Interview 1211
Composting 68, 147
Compounds, antimonial 849
Compression of morbidity 148
Compulsion, repetitive inner 1011
Computed tomography (CT) 661
Concept

microeconomic 1437
of wellness 749

Conception 148
Concepts, cultural 747
Concerns, ethical 1348
Conditional probability 148
Conditioning model 148
Conditions

hygiene 1367
hygienic 1416
hygienic housing 1434
medical 1088
poor socioeconomic 1421
predisposing 1476
working 1030

Condom 149
Conduct

disorders 149
professional 1198

Condyloma 149
Conference on Health Promotion in Jakarta, 4th 645
Conference, paper presentations 1377
Confidence boundaries 150
Confidence intervals 83, 150, 151, 890
Confidentiality 152, 1286
Confirmation, laboratory 1158
Confirmed case 152
Conflicts

intergenerational 938
of interests 152

Confounding 62, 344
and interaction 153
by indication 153

Confusion 710
Congenital cytomegaly (CMV) 154
Congenital erythema infectiosum 154
Congenital gonorrhea 154
Congenital herpes simplex infection 154
Congenital listeriosis 155
Congenital rubella syndrome (CRS) 155
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Congenital syphilis 155
Congenital varicella 156
Conjunctivitis 156, 688, 887
Consanguineal marriage 156
Consensus conference 156
Consensus decision-making 221
Consensus statements 1411
Consent, informed 1448
Consequences, social 1360
Consequentialism 1436
Conserving agents 1130
Considerations, ethical 1350
Consistency, internal 891
CONSORT-statement 156
Constipation 1307
Constitution 157

national 1189
Constraints, budgetary 1437
Construct validity 1440
Construction activity, improper 1322
Consultation 1139

at distance 1384
Consulter in genetic counseling 157
Consumer choice 157
Consumer confidentiality 159
Consumer health informatics 159
Consumer privacy 160
Consumer protection 305, 1374
Consumer safety 163
Consumer security 163
Consumer(s) 146, 157, 1437
Consumer-side subsidies 650
Consumption of sugars 244
Contact 164

tracing 164
Contact(s)

sexual 1445
social 1090

Contaminants 1109, 1116
Contamination

bacterial 919
environmental 1025
microbiological 1323

Conteben 1418
Contemplation 643
Content management 165
Content validity 1440
Context, cultural 800

Contingency analysis 1354
Contingency coefficient 41
Contingency table 101
Contingency tables analysis 165
Contingent valuation 165
Continuity of care 165
Continuous common source epidemic 134
Contraception 149, 165, 436, 452
Contraceptives 1463
Contract 166

liability 447
Control 1060, 1087

ethical 161
loss of 1359, 1361

Control groups 910
Control measures 1061
Control systems 1367
Control trials, randomized 321
Convention for the Protection of Human Rights and

Fundamental Freedoms 706
Convention on Biological Diversity (CBD) 68, 613
Convention on Tobacco Control 1396
Convention relating to the status of stateless persons

1339
Conventional medicine 614
Conventional treatment 166
Convergence theory 654
Convulsions, cerebral 447
Cooling 1323
Coordination, development 969
Co-Payments 166
Coping

mechanisms 167
problem-oriented 1357

Core legal public health competencies 167
Core public health competencies 167
Coronary 99
Coronary artery disease (CAD) 167, 487
Coronary heart diseases 925
Coronavirus 1278
Correlation(s) 84, 85, 427, 973, 1345
Corynebacterium jeikeium 1443
Coryza 887
Cost containment 168, 294
Cost of disease 168
Cost of illness – costing 172
Cost savings 294
Cost utility analysis 578
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Cost-benefit analysis (CBA) 165, 168, 169, 572, 578
Cost-benefit-assessments 1200
Cost-consequence analysis 168
Cost-effectiveness 168, 984, 1161, 1280
Cost-effectiveness analysis 169–171
Cost-effectiveness calculation 171
Cost-effectiveness ratio 172
Cost-efficacy analysis 169
Cost-efficiency 172
Costing process 175
Costing process: identification of relevant costs 175
Costing process: measurement of resources use 175
Costing process: valuation 175
Cost-minimization analysis 169
Cost-outcome ratio 833
Costs

direct 174
disease-related 317
for health gain 175
indirect 174, 825, 909
inpatient 317
long-term 172
medical 172, 174, 267
of tobacco consumption 1395
outpatient 317
per outcome 1392
total national 1397

Cost-utility analysis 169, 1442
Cough 887, 1308
Council Directive 1464

European Economic Community 1464
Council, economic and social 1430
Council of Europe 924
Council of International Organizations of Medical

Sciences (CIOMS) 117, 380, 391, 601
Counseling

genetic 982
trauma 946

Countries
developing 300, 755, 1058
industrialized 1431

Country 176
Countrywide integrated noncommunicable diseases

intervention 805
Couples, non-cohabiting 1427
Course

biphasic 1392
lethal 1480

Covariances 973, 1260
Cowen 558
Cox proportional hazards model 510
Cox proportional hazards regression 176, 1370
Cox regression, multiplicative 1248
CPI (community periodontal index) 176, 245
Cramer’s V 41
Credé, Karl Sigismund Franz 154
Creutzfeld-Jacob disease (CJD) 93, 458
Crick, Francis 481
Crime(s) 177

environmental 337
Criminal law 177
Criminal Law and Public Health 177
Criminal responsibility 180
Crisis 275, 288
Criterion 2

operational 1055
Criterion validity 1440
Critical appraisal 180
Cross-allergy 106
Cross-cultural communication 180
Cross-sectional studies 42
Cross-sector efforts 181
Crown 181
Crown restoration 882
Crude birth rate (CBR) 181
Crude rate 181
Crust forms 1444
Cryptococcoses 28
Cryptosporidiosis 182
Cultural awareness 182
Cultural beliefs 182
Cultural competence 185
Cultural determinants 185
Cultural ethnicity 185
Cultural identity 185
Cultural preservation 185
Cultural preservation and protection 186
Cultural relativism 188
Cultural universalism 188
Cultural value 188
Culture 189, 747

housing 1019, 1434
sociopolitical 1457
working 1016

Curative medicine 322
Current contents 664, 691
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Curricula 1197
Cutoff level 189
Cyclothymia 189
Cystic fibrosis 489
Cysticercosis 190, 814
Cytomegalovirus 28
Cytomegaly (CMV) 190
Cytoplasm 1407

DAHTA 191
Daily reference intakes (DRIs) 855
DALE 342
DALY 191
DALYs 1031
Damage 1107

economic 270
human 269, 275, 1163
material 269, 275, 1163

Damage payments 1399
Damages 191, 1397
Daoism 192
Dapsone 848, 1411
DARE database 692
Data 76, 192, 203, 233, 1347

censored 1368
contextual 214
epidemiological 910
genetic 842
outcome-specific 1207
personal 159, 161, 193, 203
robust 307
statistical 1341
surveillance 999

Data access 192
Data accessibility 192
Data accuracy 192
Data acquisition 593
Data acquisition and protection 192
Data analysis

categorical 165
stage 1379

Data classification 196
Data coding 196
Data collecting 196
Data collection 194, 197

optimal 198
poor 197

Data completeness 199

Data computation 199
Data dissemination and utilization 199
Data elements, standard 197
Data entry 202
Data error(s) 202, 1066
Data evaluation stage 1378
Data image 202
Data, information, knowledge 203, 205
Data legibility 207
Data management 207, 210
Data management packages 207
Data mining 207
Data preparation 207
Data processing and storage 210
Data quality 196, 213, 218

representational 214
Data quality evaluation 208
Data recoding 216
Data reduction 217
Data relevance 217
Data retrieval 1378
Data screening 209
Data security 1199
Data standards 210, 217
Data synthesis 217
Data systems 1173
Data timeliness 217
Data transformation 217
Data updating 218
Data usefulness 218
Data validation 218
Data verification 218
Data warehouse 218
Database error rate 196
Database of Abstracts of Reviews of Effects

(DARE) 196
Database structure 208
Database(s) 195, 202, 208, 692

electronic 989
full-text 196
health-related 944

Dataset 1240
Daughter cells 901

haploid 901
Day care 218
Days lost by economic activity 219
dd index 266
De Moivre, Abraham 74
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Deafness 155
Death 1410

cot 1365
neonatal 1336
premature 904, 1395

Death penalties 177
Death rates 240
Deaths 1369

alcohol-related 1217
neonatal 1095
pregnancy-related 886

Decibel 990
Decision

statistical 1345
trial-related 400

Decision analysis 219
Decision making 171, 219

clinical 168
health care 958
shared 1087

Decision making process 221
Decision making under uncertainty 222
Decision trees 119
Decision-making rules

substantive 13
Déclaration des Droits de l’Homme et du Citoyen 703
Declaration of Helsinki 222, 380, 391
Declaration of Human and Citizen Rights 703
Declaration on the Health and Survival of Indigenous

Peoples 745
Decommissioning 275
Decomposition 1221
Decreased blood cell counts 1304
Dederlein flora 761
Deductible 222
Defects

congenital 988
genetic 485

Defense system(s)
non-specific 765
specific 765

Defenses
structural 956

Deficiency 1001
of erythrocytes 222

Definition
case 1009

Definition of public health 222, 225–227, 230

Deforestation 953, 1322
Deformities 851
Degeneration 1084
Degenerative diseases 233
Degrees of freedom 233
Dehydration 670
Deinococcus radiodurans 68
Deinstitutionalization 233
Deletion

casewise (listwise) 955
pairwise 955

Delirium 1360
Delirium tremens 234
Delivery of dental care 234, 235
Delta waves 326
Delusional disorder 237
Delusion(s) 237, 1170
Demand 1366
Demand for health 549
Demand reduction 237
Demands, job 1466
Dementia 25, 237, 444, 1360
Demineralization 242, 1037
Democracy, representative 1034
Democratization of sport 237
Demographic challenge 231
Demographic changes 24
Demographic imperative 237
Demographic indicators 238
Demographic perspectives

on family health 238
Demographic transition 240
Demography 241
Dendritic cells 28
Dengue fever 241
Density function, spectral 1393
Dental Associations of the European Union 652
Dental auxiliaries 236
Dental care 234
Dental caries 241, 244, 253
Dental diseases 242
Dental health 242
Dental health economics 577
Dental healthcare system 577
Dental hygiene care 242
Dental hygienist 242
Dental implant(s) 242, 246
Dental plaque 242
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Dental public health 242
Dental research 242
Dental restoration 253
Dental sealant 253
Dental services 234
Dental surgeries 235
Dental treatment 181
Dentine 1037
Dentistry 1265

restorative 880
Dentists 234, 249
Dentition

permanent 962, 1042
primary 1042

Denturist 253
Deoxyribonucleic acid (DNA) 253–255
Dependence

behavioral 1359
syndrome 254

Dependency ratio 255
Depressants 858
Depression 19, 48, 256, 907, 1124

subclinical 911
Depressive episode 256
Deprivation, social 948
Dermatology 257
Descriptive statistics 151
Descriptive studies 261
Desertification 1322
Design strategies

epidemiological 1283
Designs

crossover 422
factorial 422
parallel 422

Desired and unwanted fertility 261
Destruction, catalytic 1071
Detachment, perceived 298
Detection 1062

early 1152
Deterioration 698

accelerating 1374
Determinants 351

genetic 487
health 973
occupational and non-occupational 1027
social demographic 1381
socio-economic 1049

Determinants of disease
genetic 408

Determinants of health 261, 926, 1132
social 372

Determinants of oral health
social 247

Deterrence 1400
Developing nations 26
Development

embryonic 988
of plasmodia 261
psychological 1160
psychophysiological 1160
sustainable 1373
worldwide human 954

Devices, nuclear 1354
DG SANCO 262, 632
DG V (Directorate General of the European

Commission) 314
Diabetes 115, 262

type 2 1004
Diabetes Action Now 805
Diabetes mellitus 262, 443
Diagnosis 314, 1060, 1368
Diagnosis related groups (DRGs) 263
Diagnostic and statistical manual of mental disorders

311, 1212
Diagnostic and statistical manual of mental

disorders-IV (DSM-IV) 472
Diagnostics

genetic 478
Diaphragm 1413
Diarrhea 458, 756, 766, 1307
Diathermy, surgical 919
Diener 556
Diet 246, 265

healthy 1139
Diet ingredients, essential 876
Dietary guidelines 637
Diethyltoluamid 874
Dietician 265
Differences 1345

in responses to drug treatment 1403
inter-individual 1403

Differentials, mortality 934
Differentiation 964
Differently abled 719
Difficulty in concentrating 1303
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Diffusion of innovation theory 643
Dignity, human 1350
Dilemmas, ethical 369, 373, 391, 393, 402, 1433
DIMDI 265
Dioxins 266
Diphtheria 266
Diphtheria and tetanus vaccines (TD or Td) 133
Diphtheria vaccination 266
Diploid 482
Diploid organisms 675
Direct costs 267, 317
Direct medical costs 267
Direct non medical costs 267
Direct observation of treatment-short course 1411
Direct standardization 267
Disabilities 137
Disability 191, 267, 342, 1410

chronic 865
Disability adjusted life years (DALYs) 168, 229,

268, 292, 568, 589, 600
Disability compensation 268
Disability payments 899
Disabled people’s organizations 268
Disaster 269, 1235

prone areas 1447
Disaster aftermath 269, 1107, 1235
Disaster areas 273
Disaster declaration 286
Disaster information 288
Disaster management

international 280, 284
national 281, 286

Disaster mitigation 328
Disaster preparedness system 279
Disaster protection system 328
Disaster recovery 278
Disaster relief 1239
Disaster response 288, 1233
Disaster risk assessment 287
Disaster risk communication 23, 280
Disasters

long-term 1236
man-made 271, 513
natural 270, 955
technological 513

Discount rate 289
Discounting 289
Discourse, theological 1387

Discrete event simulation (DES) 289
Discriminant analysis 290
Discrimination 290, 751

multiple 941
Discussion section 1379
Disdain 290
Disease 37, 290, 1328

age-specific 1329
autoimmune 972
bacterial oral 882
burden of 909
cardiovascular 948
caused or aggravated by work 1475
childhood 1041
chronic 444
communicable 340, 1226, 1271
genetic 492
infectious 5, 452, 784, 836, 1082, 1226, 1479
infectious parasitic 872
mad cow 1003
multifactorial non-communicable 1475
nonvenereal tropical 1479
occupational 1030
preclinical 1132
septic 777
somatic 1325
viral infectious 887

Disease causation 1402
Disease control, infectious 164
Disease control laws, infectious 1194
Disease detection 832
Disease frequency 290
Disease initiation 832
Disease management 293

organizations (DMOs) 293
programs 293, 816, 879

Disease outbreak 345
Disease outcome 296, 1103
Disease prevalence 1265
Disease prevention 226, 296, 323, 533
Disease profiles 951
Disease promoting properties 637
Disease registry 296
Disease screening practices 296
Disease susceptibility 1102
Diseases

bacterial gastrointestinal infectious 461
cardiovascular 750, 991
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chronic 340, 404
chronic non-communicable 854
communicable 223, 856
degenerative 340
dental 1066, 1320
incurable 404
infectious 164, 340, 351, 771
inflammatory 1096
lifestyle-related 860
life-threatening 404
metabolic 262
monogenic 491, 1177
multifactorial work-related 1474
neurological 969, 989
noncommunicable 324, 749, 856
noncommunicable chronic 1265
occupational 1032
oral 1066, 1265
pandemic 339
periodontal 1041
rare 1009
respiratory 1013
serious communicable 1208
sexually transmitted 859
somatic 1213
sporadic 339
stigmatizing 430
trade 1015
vector-borne 942

Diseases of affluence 993
Diseases of civilization 1006
Diseases with multiple etiology 297
Disfigurement 1111
Disinfection 297, 982, 997, 1123
Disinfestation 758
Disorder

genetic 476
hypochondriacal 1446
mental 256
physical 1325

Disorders 29
acute 1057
anxiety 21
atopic 920
autosomal-recessive 491
chromosomal 477
chronic 1057
communication 1330

complex 1179
complex genetic 493
cumulative stress 1012
depressive 256, 1214
endocrine 266
functional 777
gastrointestinal 1301
genetic metabolic 920
mental 183, 233, 857, 1160, 1316, 1326
metabolic 262
monogenic 491
musculoskeletal 1013, 1022
physical 183
posttraumatic stress 927
psychological 1210, 1215
psychotic 1170
reproductive 266
schizophrenic 1280
somatoform 908
substance use 21
swallowing 1330

Disparities
ethnic 408
health 940
health-related 921
racial 408

Dispensaries 297
Displaced people, internally 1238
Displacement of populations 297
Disposal 1294

of wastes 1237
Disposing 297
Disposition prophylaxis 769
Dispositions, congenital psychological 969
Dissociation 298
Distress 298

mental 1168
physical 1168

Distribution 298, 351
bimodal 189
normal 994
resource 951
sampling 1386

Disturbance, emotional 10
Disulfiram 1363
Diversity

allelic 1119
cultural and ethnic 751
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genetic 1179
socio-cultural 935

Diversity mainstreaming 941
Dizziness 1303
DMFT 250
DMFT-average 298
DMFT-index 244, 298
DMFT-value 298
DNA 35, 65, 114, 481, 729, 1101, 1302, 1305

microarray 298
novel 475
recombinant 474
sequence 1101

Doctor-patient relationship 676
Doctrines 1400
Document

multimedia 1477
planning 1412

Document system
easy-to-use hypertext 1477

Documentation 1412
medical 265

Dogs 1416
Dominant strategy 299
Donabedian 530, 531
Donor(s) 1410, 1432
Doping 858
Dose-response 103
Dose-response assessment 299
Double-helix 254, 481
Double-strand 1176
Down’s syndrome 483, 1177
Doxycycline 869, 874, 875
Draft Declaration 744
Draft Declaration on the Rights of Indigenous

Peoples 744
Drift, genetic 989
Drinking 32
Drinking water 300, 1452
Drip 1296
Droplet(s) 300, 1459
Drosophila melanogaster 114
Drowsiness 1307
Drucker, Peter 595
Drug 166, 347

antibiotic 918, 1329
Drug abuse 300, 813
Drug addiction 303

Drug consumption 306
Drug dependence 303
Drug efficacy 1103
Drug epidemiology 347
Drug interactions 25
Drug law 303
Drug reaction, suspected adverse 1371
Drug regulatory agencies 1199
Drug regulatory authorities, national 1241
Drug safety studies 307
Drug use, rational 1241
Drug utilization studies 308
Drug’s manufacturer 1056
Drugs 307, 1116

anthelminthic 1391
antibiotic 768
antiviral 768
availability of 1361
groups of 300
non-illicit 302
non-psychotropic 301
ototoxic 991
prescription 1352
psychoactive 1036
psychotropic 301

Dry cough 1303
Dry or itchy skin 1303
Ds, five 346
DSM-IV 311
D-statistic 823
Dual citizenship 1287
Dumping 308
Dust 1112
Dutch health system 657
Duty of care 1400
Duty to pay 1398
Dysfunction

bodily 1109
craniomandivular 309

Dysfunctional family 308
Dysgnathy, skeletal 883
Dysthymia 309

Ear 1057
Early neonatal mortality 311
Earmuffs 1098
Earplugs 1098
Ears 1098
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Earth’s, surface 1354
Earthquakes 1323
Eating disorders 16, 311, 1006
EBM literature guides 313
Ebola hemorrhagic fever 314
ECHI (European Community Health Indicators) 600
Echinococcosis 314
ECHTA 314
Ecological association 315
Ecological health promotion 315
Ecological study 315
e-Commerce 315
Economic analysis in toxic substances control 315
Economic and Social Council 753
Economic and Social Research Council (ESRC) 105
Economic evaluation of health 316
Economic evaluation of health care

interventions 567
Economic evaluation of health care technologies and

interventions 564
Economic growth 316
Economic measures 316, 318
Economics, welfare 954
Economies of scale 319
Economies of scope 319
Economy

free market 1034
national 753
political national 500

Ecosystems 338, 1017
Ectopic pregnancy 320
Eczema 688
Edentulism 244
Edentulousness 1045
Education

maternal 431
nutritional 1002
public 1353

Effect
adverse health 299
damaging 1444
measure 914
modification 344
modifiers 320
size 321
treatment 1000

Effectiveness 320, 1115
program 1365

Effects
biological 1402
confounding 932
health-related 1223
nested 975
solitary 1375

Efficacy 321, 1411
treatment 959

Efficacy of nosocomial infection control project
(SENIC) 684

Efficiency 321, 1411
dynamic 321
technical 322

Effort processes 1108
Efforts, individual-based 1147
Egalitarianism 322
Egg implants, fertilized 320
e-Government 322
e-Health 322
e-Health Code of Ethics 325
Ehrlich 762
Ehrlich, Paul 1296
El Niño-Southern Oscillations

(ENSO) 668
Elasticity, positive income 1365
Elation 19
Elderly 432, 435, 1256
Elderly persons 325
Elective mutism 325
Electroencephalogram 326
Electrolyte and fluid, balance 1389
Electronic communications act 357
Electronic data interchange 326
Electronic health record (EHR) 326
Electronic journals (e-journals) 1377
Electronic medical record (EMR) 326
Electronic patient record (EPR) 327
Electrophoresis, gel 963
Elements, genetic 1407
Elimination 327
Elongation factors (EFs) 1409
Embargo 327
EMBASE 129, 664, 691, 692
Embodied, embodiment 327
Embryo 1128, 1349, 1444
Embryogenesis 671
Embryonic, germ layers 972
Embryonic stem cells (ESC) 112, 712
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Emergency 286
care 327
contraception 327
global 1419
humanitarian 1249
patients 1448
preparedness 277, 328

Emission 1164
Emotional support 1311
Employee 330, 1465
Employer 330, 795, 1464
Employment 857
Employment injury benefits convention 985
Employment law 828
Employment practice 1301
Empowerment 330, 926, 949, 1374

community 330
individual 330

Enable 330
Enablement/enabling 331
Enabling resources 551
Encephalitis 6, 785
Encephalopathy, bovine spongiform 1003
End stage 1168

disease 332
Endemic 331
Endemic infectious diseases 331
Endo- and ectoparasites 762
Endocarditis 245, 1038
Endocrine disturbances 331
Endogenous infections 684
Endometrial lining 682
Endometrium 906
Endotoxins 6
Endpoint

surrogate 414
to the estimation of costs and outcomes 1393

Endpoints
multiple 414

Energy
acoustic 357
mechanical 1327

Energy consumption 849
Energy expenditure 1006, 1105
Energy intake 1006
Enforcement 946
Enfuvirtide 467
Engineering, safety 1029

English Bill of Rights (1689) 703
English National Health Service or Canadian

Medicare 583
Enterobiasis 332
Enterococci 1443
Enterococci (VRE)

vancomycin-resistant 998
Enterprises, small-medium 1030
Enuresis, nocturnal 777
Environment 332, 1107, 1267, 1434

ecological 642
general 1465
geographical 333
health-promoting 1293
human 1374
physical 110, 333
protection act 1019
social 110
socioeconomic 642
work 1024, 1036
working 1030

Environmental Burden of Disease Study 552
Environmental degradation 333
Environmental engineering 333
Environmental factors 333
Environmental hazards 333
Environmental health 333, 552
Environmental health indicators 334
Environmental justice 334
Environmental law and public health 334
Environmental medicine 338
Environmental pollutants 338
Environmental problems 24
Environmental tolerance 338
Environmental toxins 338
Environment-related health protection 339
Environments

health-sustaining 1175
macrosocial 1311
microsocial 1311
supporting 1050

Epidemic 223, 339, 351, 1060
common-vehicle 1460
obesity 1007
point-source 1459

Epidemic diseases 339
Epidemics 270, 340, 345, 512, 784, 924, 1226

vector-borne 1460



1548 Index

Epidemiologic transition 340
Epidemiological 647
Epidemiology 223, 227, 340

aims and scope 350
behavioral 348
clinical 1273
descriptive 1060
genetics 348, 352
molecular 348
prevention 354
psychological 348
social 348

Epidermolysis, toxic 901
Epiglottitis 356
Epilepsy 447
Epinephrine inhalation 1328
Episodes

depressive 1280
manic 1280
of depression, repeated 1237

Equality 356, 948
Equality in health status 357
Equator 1354
Equilibrium

dynamic 1469
physiological 455, 1465

Equipment, protective 1260, 1268
Equity 356, 948, 1046
Equity in health 357, 929
Equivalent continuous noise level 357
Eradication 1063, 1115, 1152
e-Receipt 357
Ergonomics 357, 358, 1029, 1367

cognitive 359
organizational 359
physical 359

Ergonomics society 359
Erosion 1322
Error 360

random 888, 974
sampling 913
systematic 888

Error in measurement 360
Erythema 1437
Erythema infectiosum 360
Erythema migrans 868
Erythema subitum 361
Erythrocytes 671

Erythromycin 869, 871
Escherichia coli 761, 777, 1436
Escherichia coli infection 458
Essential public health services 361
Estimation 84, 361
Estrogen 682
Ethanol 32
Ethical 323, 689
Ethical absolutists 361
Ethical framework for public health genetics 361
Ethical imperialism 364
Ethical principles 364
Ethical relativists 368
Ethical subjectivists 368
Ethical values 368
Ethics 371

jewish 405
medical 222, 1064
normative 373

Ethics and culture 401
Ethics and religious aspects 404
Ethics, aspects for prevention 385
Ethics, aspects of infectious disease control 383
Ethics, aspects of public health research 388
Ethics committee, EC 396, 398
Ethics committee(s) 833, 1412
Ethics in clinical medicine 393
Ethics in palliative medicine 404
Ethics of research related to healthcare in developing

countries 381, 392
Ethnic 407
Ethnic affiliation 407
Ethnic group(s) 407, 746
Ethnic identity 407
Ethnicity 409
Ethnobotanical surveys 646
Ethnocentrism 409
Ethnomedicine 733
Ethos, christian 1387
Etiology 341, 410

multifactorial 1022
physical 1325

EU Committee on Health 806
EU Legislation and the delivery of services to

patients 410
Eugenics 410
Eukaryotes 114
EUnetHTA project 410
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EUPHA 410
Euphoria 1036
EUR-ASSESS 410
European Collaboration for Health Technology

Assessment 1279
European Commission 262, 410, 600
European Community 600
European Community Health Indicators (ECHI) 411
European Convention on Human Rights 706
European Court of Justice 837
European Economic Area 1405
European Foundation Centre (EFC) 499
European health care systems 1219
European heat wave, summer 2003 1447
European Medicines Evaluation Agency (EMEA)

306, 802
European Network for Health Technology Assessment

project 695
European Public Health Association (EUPHA) 372
European Public Health Programme 632
European Union 632
Euro-Z project 653
Eustress 411
Euthanasia 363, 411
Evacuation 288
Evacuation plans 328
Evaluation 411, 1052, 1137

economic 319, 909
experimental 413
health economic 1392
scientific 816

Evaluation criteria 412
Evaluation, economic 172
Evaluation, models 412
Evaluation studies, economic 316
Evaluations

economic 174
Evaluations, economic 990
Evaluator 414
Even rate 915
Event 414

critical life 1356
Events 351

adverse 955, 1088, 1103
number of 1371
stressful 167

Evidence 414, 896
best 1411

scientific 414
strong 419

Evidence base 1142
Evidence based medicine 414
Evidence based medicine (EBM) 598, 660
Evidence based medicine, in HTA 417
Evidence based medicine working group 415
Evidence based practice (EBP) 1217
Evidence based recommendations 419
Evidence hierarchy 420
Evidence pyramid 347
Evidence-based 414
Evidence-based clinical practice (EBCP) 414
Evidence-based healthcare (EBHC) 415
Evidence-based practice (EBP) 415
Evolution 420

neutral theory of 987
Evolution of a disease 986
Evolution of disease and treatment 687
Ewen Watterson test 464
Examination survey 420
Examinations

fitness-for-work physical 1028
mandatory 829
preventive medical 829

Exanthemas 1296
Exclusive Provider Organizations 878
Exercise 421
Exertion 1108
Exhaustion, psychological 950
Exodus 1416
Exogenous infections 684
Exons 1407
Exotoxins 6
Expansion of morbidity 421
Expenditures 171
Expenses, medical 1238
Experience, non-fatal 1479
Experimental studies 421

nonrandomized 422
Experimental study 102
Expert dominance 424
Explanation 1347
Explicit knowledge 424
Exploitation 1447

sexual 944
Exploratory data analysis (EDA) 75
Exposition, professional 1123
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Exposure 424, 1010, 1060, 1100, 1261, 1263
to changes 1446
environmental 1403
occupational 1467
toxic 1402
workplace 1014

Exposure assessment 424
Exposure levels 425
Exposure to energy, acute 1427
Exposure to stimuli 425
Exposures

environmental 1024
occupational 1012

Extension 1141
Externality of consumption 425
Extra-welfarism 425
Extreme weather 278
Extremely low birth weight infants 426
Extrinsic motivation 426
Eye, nose, and throat irritation 1303

FA
confirmatory 427
explanatory 427

Face validity 960
Facilities 795

sanitary 1434
Facility, inpatient 1078
Factor 1065

weighting 915
Factor analysis 427
Factors

causative 1022
genetic 754, 1422
paracrine 1349
prognostic 1159
psycho-physiological 358
psycho-social 1367
sociocultural 1474

Failure 1114
Failure (patient) 427
Fair information practice 427
Fairness 357, 1156
Faith, islamic 405
Fallopian tubes 1307
False negatives 1282
False positives 1282
Familial adenomatous polyposis (FAP) 491

Family 1081, 1434
Family composition 428
Family demography 431
Family formation 429, 430
Family health 430
Family health policy 441
Family health services 439
Family interventions 445
Family interventions for physical health 443
Family life 430
Family medicine 445, 797
Family physician (FP) 528
Family planning 446, 859
Family providing, United Nations 1431
Family sizes 431
Family structure 446
Family studies 353
Family support group 446
Family therapy 446
Family tree 446
Family violence 1463
Farr, William 341
Fasciitis, necrotizing 1355
Fat, body 1005
Fatal occupational accident 446
Fatigue 1303, 1304
Fault 447
Fault-based liability 447
Fauna 1323
Favoritism 447
Fay and Wu’s H statistic 464
Fears 1087
Features, typical clinical 1122
Febrile seizures 447
Fecundability 448
Fecundity 448
Federal Physicians’ Chamber 693
Federal Privacy Act 427
Fee-for-service 448, 1242

indemnity health insurance 448
payment 448
payment systems 568
population 448

Feldstein, Paul J. 577
Felgner, Philip 475
Fellow workers 1476
Female genital mutilation 449
Femininity 1294
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Fertility 261, 436, 449, 451, 1117, 1307
measure 1401
rate(s) 239, 431, 436, 453
replacement 453

Fertilization 148
Fetal growth retardation 1462
Fetal mortality 453
Fetal mortality rate 453, 967
Fetus 1094
Fetuses 438, 1349
Fever 453, 1110, 1389, 1392

childbed 996
hemorrhagic 884, 1415
puerperal 996

Fever attacks 872
in malaria 454

Fibrosis, pulmonary 1328
Filovirus 314
Fingerprints, chemical 917
First International Conference on Health Promotion

held in Ottawa in 1986 637
First International Sanitary Conference 805
First Law of Medical Informatics 592
First Nations and Inuit Health Branch

in Canada 737
First-aid services 454
First-trimester-screening 491
Fisher LSD 455
Fisher, Ronald Aylmer 72
Fisher’s exact test 455
Fisher’s test 455
Fitness

for work 455
physical 421

Fits, shivering 1110
Fixed dental prosthesis 456
Flagellate

protozoon 1413
Flatworms 1483
Fleming, Alexander 763, 1389
Flies 1482
Flood

preparedness system 274
prone areas 1447
protection 274

Flooding 270
Floodplain 274
Floods directive 329

Flora 1323
physiological 761

Flucytosine 46
Fluid loss 774
Flukes 1483
Fluoride(s) 246, 1139
Foci, inflammatory 1155
Focus groups 931
Folic acid 988
Follow-up 821
Food 265

functional 1002
Food allergies 456
Food and Drug Administration (FDA) 304
Food and Drug Agency 802
Food and Drug Regulation Agencies 623
Food choices, healthy 1056
Food decay 457
Food intolerance 456
Food nutrition board 1004
Food safety 457

chemical 502
Food-safety and fecal-orally transmitted infectious

diseases 459
Foodstuffs 1481
Forced Migration 1238
Forestry, sustained yield 1373
Forgiving 463
Formal channels 463
Formaldehyde 30, 899
Formative evaluation 464
Formulas, mathematical 1340
Formulation stage 1376
Fourier transformation 1393
Foxes 1416
Fractures 1057
Framingham Heart Study 479, 615
Francis, Thomas 479, 786
Frankl 516
Franklin, Rosalind 481
Free Trade Area of the Americas 1405
Free-rider behavior 464
Frequency 1119

discontinuous 1479
relative 1158

Frequency based analyses of selection 464
Frequency rate 465
Frequency weighting 465
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Frequentists 86
Freshwater 300
FRET (fluorescence resonance energy transfer) 964
Freud, Sigmund 557
Friction cost approach 827
Friction cost method 465, 570
Friedman test 465
Frostbites 466
Fu and Li’s D and F tests 464
Function 1167

gate-keeping 984
Functional ability 466
Functional food 466
Functional somatic syndromes (FSS) 466
Functional status 4
Functionality, physical 1033
Functioning 466

social 1361
Functions of public health 466
Fundamentalism 406
Fungal infections 46
Fungi 683, 761
Fusion inhibitors 467
Future of public health 372

Galen 762
Gametes 902
Gas gangrene 469, 764
Gas, malodorous 1221
Gastrointestinal

ulcers 995
Gastrointestinal problems 469
Gauss, Carl Friedrich 74
Gaussian distribution 995
GAVI, global alliance for vaccines and

immunization 470
GBD study 342
Gender 470, 1254, 1294
Gender differences 432
Gender differences and health 470
Gender expectations

traditional 920
Gender inequality 434, 472
Gender norms 472
Gene 35

transferred 1407
Gene expression 1407
Gene expression (transcriptomics) 1403

Gene Glass 75
Gene mutations 484
Gene pool 1122
Gene sequences 1403
Gene therapy 474
Gene transfer technologies 474
General Agreement on Trade in Services (GATS)

500, 1405
General and generalized linear model 473
General anxiety disorder (GAD) 472
General fertility rate (GFR) 472
General health 588
General health administration and insurance

companies 791
General practitioner 473, 528
General practitioner network systems 878
Generalizability 1125, 1367, 1440
Generations, future 1374
Generic health status 650
Generic instrument 473
Generics 474
Genes 1176, 1403
Genetic 446
Genetic counseling 354, 476, 477
Genetic defects 474
Genetic disorders 354
Genetic epidemiology 478, 480
Genetic exceptionalism 480
Genetic information 480
Genetic principles and genetic variations 480
Genetic privacy, individual’s right 490
Genetic screening 354, 484
Genetic screening programs 488
Genetic susceptibility 484–486
Genetic testing 488–490, 493
Genetic variations 1177
Genetically modified organisms (GMO) 475
Genetics 377, 484, 1265

evolutionary 479
medical 493
statistical 479

Genital warts 1298
Genome 494, 1305

DNA-test 1445
Genome equivalents, RNA 1445
Genotype 494
Genral Assembly 1430
Geographic information system (GIS) 494
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Geomedicine 495
Georemediation 495
Geriatric dentistry 245
Geriatric health 25
Geriatrics 495
Germ 900, 1414
German Agency for Health Technology

Assessment 693
German Epidemiological Survey on Substance

Abuse 301
German Medical Association 491
Germs, multiresistant 900, 1421
Gerontologists 911
Gerontology 496
Gestation 154–156
Gestational diabetes 496
Giardia lamblia 1482
Gingivitis 245, 496
Ginsburg 556
Glands, salivary 976
Global atlas of traditional 613
Global burden of disease 1211
Global burden of disease concept 568
Global climate 282
Global climate change 122
Global healing 499
Global health 499
Global health policy 497
Global Health Targets 626
Global implementation strategy 802, 1268
Global outbreak alert and response network 1209
Global school health initiative 805
Global strategy on diet, physical activity and

health 805
Global strategy on occupational health for all 1027
Global trade in health services 500
Global warming 500
Globalization 337, 367, 379, 499, 1032
Globulins 717
Glucoprotein 671
GNP (gross national product) 500
Gochman, David 517
God 114
Goitre 501
Gold standard 2, 125, 501, 889
Gonorrhea 781, 1298
Good agricultural practices (GAP) 501
Good clinical practice (GCP) 400, 501, 846

Good health, being in 1458
Good laboratory practice (GLP) 501
Good manufacturing practice(s) (GMP) 501, 846
Goodness of fit test 502
Goods, international public 804
Gosset, William 72
Government 11, 1220
Government speech 1199
Governmental regulations 502
Gram 762
Gramsci 671
Granuloma inguinale 502
Graunt, John 340
Graves’ disease 1010
Gravidity 503
Gray complexion 710
Greenhouse effect 503
Greenhouse gases 503, 504
Gross costing 317
Gross domestic product (GDP) 316, 504, 533, 866

GDP 501
Gross reproduction rate (GRR) 504
Grossman model 549, 550
Groundwater 300, 504, 1017, 1456
Group A streptococci 1280
Grouper software 505
Group-level study 315
Groups

pseudo religious 405
well-facilitated 905

Growth 1094
factor 505
restriction 815

Guidance support 1311
Guidelines 505

clinical 313, 1411
medical 313
scientific or ethics 751

Gulf war syndrome 107
Gum sulcus 1096
Guy, William 341
Gyrase inhibitors 1425

Habeas Corpus Act 703
Habitat 1116
Habits

hygienic 1376
sporting 850
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HACCP-concept 507
Haemophilus ducreyi 1425
Haemophilus influenza B 133

(hib) vaccination 507
Hair loss 1304
Hallucination 507
Hallucinogens 1362
Halsted, William 347
Hamlet 507
Hand hygiene 508
Hand surgery 508
Hand washing 508

antiseptic 508
Handicap 267, 508
Hanta fever 508
Haploid 482
Haplotype 508
Haplotype block 1102
Haplotype structure 508
Hard tooth tissue 509
Hardy Weinberg equation 464
Harm 1113

probability of 1472
Harm principle 375, 384, 387, 509
Harmful use 509
Harold Hotelling 75
Harvard school of public health 342
Hassles, daily 1356
Hata, Sahachiro 1296
Hazard 1268

occupational health 1029
ratio 1370

Hazard analysis and critical control points
(HACCP) 509

Hazard areas 329
Hazard identification 510
Hazard mitigation strategy 279
Hazard ratio 510
Hazards 286, 510

biological 1020
chemical 1020
job-related 1027
physical 1020
psychosocial 1474
psycho-socio-economical 1020

Hazards, natural 510
Hazards, technological 512
Headache(s) 1303, 1307

Healer(s) 612, 733
elder or community 801
indigenous 733

Healing 514
process 1388
strategies 749
systems, traditional 936

Health 183, 515
environmental 1263
human 1434
improving 1348
mental 272, 466, 857
occupational 268, 1261, 1263, 1268
oral 1266
physical 466, 1131
planning 1436
public 760
public policies affecting 331
reproductive 434, 1254, 1462
sexual 1254
workers 1016

Health academy 616
Health action plan 884
Health and safety measures 648
Health authorities 323
Health behavior 516, 808

preventive 517
Health behavior, theories 521
Health belief model 522, 642, 1147
Health benefit(s) 172, 249, 856, 1055, 1105

net 321
Health campaigns 523
Health care 160, 323, 454, 523, 588, 589, 1069,

1258
at distance 1383
basic 755
claims 1472
cross-border 806
essential 515
financed 566
home 537
long-distance clinical 1384
primary 904, 984, 1406
providers of 1434
reproductive 1256

Health care access 523
Health care and rehabilitation 533, 538
Health care approach, evidence-based 1173
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Health care costs 295, 441, 442, 523–525,
825, 896

Health care delivery 201, 526
Health care disparities 526
Health care expenditures 1237
Health care facility 526
Health care financing 564
Health care financing administration 877
Health care financing systems 582

tax-funded 826
Health care industry 319, 527
Health care informatics 592
Health care information 203, 592
Health care intervention 175
Health care markets 145, 157
Health care plan (US) 527
Health care profession 527
Health care professionals 308, 529, 1241
Health care provider(s) 441, 529
Health care provision 535, 796
Health care provision indicators 530
Health care quality 530
Health care quality indicators 531
Health care service delivery 790
Health care services 165, 293, 448, 541, 795, 1205
Health care settings 1320
Health care system 473, 528

primary 137
Health care systems 145, 532, 541, 542, 876, 1241,

1321
migrant-sensitive 948

Health care teams in palliative care 543
Health care technology, alternative 561
Health change 543
Health communication 543
Health consumers 323
Health control 544
Health counseling 635
Health data 197, 544
Health data management 544
Health data protection 546
Health determinants 546, 597

economic 546, 549, 550
environmental 551, 554
human 554
psychological 555, 557, 558
social 559

Health disparities 561

Health economic
analysis 1425

Health economic evaluation 168, 561, 1291
Health economic studies 172
Health economics 157, 250, 267, 548, 1223, 1280
Health economics (burden of disease) 564, 565, 571
Health economics, concepts 575
Health economics in dentistry 576, 578, 579
Health education 323, 526, 579, 635, 982, 1136
Health education programs 809
Health effects

adverse 1096, 1164, 1437
systemic 1380

Health equity 626
Health events 291, 1254
Health expenditures 589
Health experience 754
Health financing 582
Health for all 515, 539, 584, 630
Health gain 1440
Health goals 584, 805, 1135
Health guidelines 1477
Health hazards 1468
Health hazard(s) 5, 52, 339, 795, 1238, 1239, 1261,

1267, 1278
Health impact assessment (HIA) 586
Health impairment 1264
Health improvement 1471
Health indicator(s) 227, 586, 659

negative 587
positive 587

Health inequalities 251, 1049
social 1175

Health inequities in determinants 597
Health information 159, 201, 323, 590, 593,

635, 816
electronic 160
personal 160

Health information management 603
Health information system 603
Health insurance 158, 307, 448, 527, 569, 607

basic 566
employer-sponsored 826
private 448, 582, 627
social 566, 627
statutory 235

Health insurance markets 609
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Health insurance portability and accountability
act 324

Health insurance premiums 566
Health insurance schemes, social 583
Health insurance systems 1241

private 541
social 826

Health insurers 145
Health intervention(s) 184, 543
Health issue, socio-political-moral 375
Health knowledge, traditional 611
Health knowledge, western 614
Health laws

environmental 335
primary public 1190
public 770
secondary public 1190

Health legislation 1472
Health literacy 617, 937
Health locus of control 618
Health maintenance 1150
Health Maintenance Organization Act 877
Health Maintenance Organizations (HMOs)

(U.S.) 618
Health management 618, 623
Health managers 323
Health monitoring 625
Health monitoring programme 587, 600
Health needs 1205
Health needs assessment 243
Health organizations, international 807
Health outcomes 124, 295, 597, 625

non-fatal 342
Health physics 1230
Health policies 442, 687, 1314
Health policy 219, 625, 627–629, 1047
Health policy goals 624
Health policy indicators 631
Health policy research 220
Health politics, evaluating 1174
Health preservation 1278
Health problems 340, 352, 810, 854

psychosocial 925
Health professional(s) 323, 635

migrant 950
Health programs 187

public 885
Health promoting 315, 430

Health promoting hospitals 631
Health Promoting Hospitals Network 1293
Health promoting schools 631
Health promoting workplace 631
Health promotion 230, 296, 331, 337, 520, 533, 544,

548, 580, 623, 631, 641, 669, 893, 969, 982,
1025, 1057, 1199, 1256, 1314, 1426

setting-based 1293
Health promotion – setting 644
Health promotion action 639
Health promotion actors 632, 633
Health promotion concept 644
Health promotion engagement 634
Health promotion, ethical aspects 635
Health promotion evaluation 248, 412
Health promotion, fields of action 638
Health Promotion Foundations (INHPF) 793
Health promotion models 640–643
Health promotion outcomes 644
Health promotion programs 1219
Health protection 806
Health record(s) 211, 645
Health reporting 646
Health research 646
Health research and indigenous health 646
Health resources 1254
Health risk 648, 1096
Health risk assessment, occupational 1261
Health risk behaviors 1410
Health risks 334, 335, 582

high 1270
low 1270

Health science 1293
Health security systems, social 541
Health service area 648
Health service(s) 261, 377, 551, 648, 649, 755

indigenous 749
state 541

Health services management 577
Health services research 243, 649
Health setting 649
Health state 318
Health statistics 649
Health status 293, 547, 649, 750, 751, 754, 857,

1053, 1205, 1209, 1315
impaired 1361
oral 1312

Health status indicators 650
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Health strategies 497, 561, 1131
Health strategy 650
Health subsidies 650
Health surveillance 650
Health system

public 838, 863
statutory 1153

Health system forms 654
Health system in dentistry 650, 652, 653
Health system indicators 654
Health systems 654–656, 755, 807

oral 250
Health systems reforms 657
Health targets 626, 659

global 498
Health technologies 694, 697, 990, 1279
Health technology 659, 661, 689
Health technology assessment (HTA) 105, 420, 660,

663, 664, 986
Health telematics 667
Health training 635
Health transition 667
Health unlimited 616
Health utility index 573
Health warning systems 667
Health websites 201
Health worker 152
Health workers’ performance 589
HEALTH21 630
Health-adverse life styles 515
Healthcare 1367
Healthcare providers 530
Healthcare settings 508, 1351
Healthcare strategies 745
Healthcare system 1279

local 534
Healthcare technology 695
Health-economic research 251
Health-related education 639
Health-related quality of life (HRQOL) 229, 646
Healthy ageing 669
Healthy cities 669
Healthy cities network 1293
Healthy cities project 806
Healthy island 669
Healthy life expectancy (HALE) 589, 600
Healthy public policy 669
Healthy subjects 669

Healthy worker effect 933
Healthy years equivalent (HYE) 669
Hearing 670
Hearing impairment caused by noise 670
Hearing loss 1129
Heart disease(s) 98, 99, 115, 670
Heart failure 99
Heart rate 670, 710
Heat 278

dry 1351
wet 1351

Heat cramps 670
Heat exhaustion 670
Heat wave 278, 1165
Heat-regulating mechanisms 709
Hebrew bible 671
Hegemonic masculinity 671
Helmets 1098
Helper T-cells 104
Helplessness 1365
Hemagglutinin 671
Hemangioblast 671
Hematopoietic stem cells 91, 671
Hemoglobin, fetal 873
Hemolytic uremic syndrome (HUS) 672
Hemorrhages 1480

into organs 1450
Henle 342
Hepatitis 672
Hepatitis A 672
Hepatitis A vaccination 672
Hepatitis A virus (HAV) 461
Hepatitis B 133, 672, 673, 717, 1296, 1298
Hepatitis B vaccination 673

passive 674
Hepatitis B vaccination 674
Hepatitis C 672
Hepatomegaly 779
Herbal medicine 36
Herbalism 674
Herbalists 613
Herbs 674
Herd immunity 385, 674
Hereditary hemochromatosis 492
Hereditary non-polyposis colon cancer

(HNPCC) 491
Heredity 481
Heroin 1361
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Herpes 1298
Herpes genitalis infection 674
Herpes infections 28
Herpes simplex encephalitis 6
Herpes virus 190
Herpes zoster 108
Hertz 990
Herzberg, Frederick 701
Heterogeneity 674

accidental 1345
Heterozygosity/homozygosity 675
HETUS 675
Hib vaccination, active 356
High risk (prevention) strategy 675
High risk workplaces 675
High-risk group 1141
Hinduism 676
Hip dislocation 599
Hippocrates 19, 340, 762, 1015
Hippocrates era 749
Hippocratic medicine 143
Hippocratic oath 394, 676
Hippocratic tradition 533
Histamine 817
Histones 482
HIV 717, 728
HIV (human immunodeficiency-virus)-infection 676
HIV/AIDS 230, 239, 375, 384, 452, 512, 772
HIV-encephalopathy 679
HIV-hepatopathy 679
HIV-infection 765, 781, 1254
HIV-infection and AIDS 677
HI-virus 680
HIV-positive 1299
HIV-test 678, 680
HMO 680
Hoarseness 1328
Hoffmann, Erich 1295
Holistic medicine 681
Home 140
Home- and community-based services 681
Home care 140
Home care services 436, 865
Home health care 798
Homelessness 1107
Homeopathy 36
Homeostasis 670
Homocide 1463

Homogeneity 1386
Homogeneity analyses: “fixed effect” model 681
Homogeneity analyses:

“random effect models” 681
Homologues 482
Homosexual 1297
Hong Kong Observatory 668
Hopelessness 1365
Hops 519
Hormone replacement therapy (HRT) 682
Hospice 1273
Hospice care 682
Hospice chaplains 682
Hospital bloodstream infections (BSI) 89
Hospital care, inpatient 263
Hospital epidemiology 683
Hospital information system 685
Hospital management 794, 797
Hospital services, inpatient 263
Hospitalization 1363
Hospitalization rates 878
Hospitals 685

financing 4
Host(s) 688, 1414, 1416, 1482

susceptible 942
Hot-spot mutation 492
House dust mites 688
Household, microeconomic 1366
HSV 2 154
HTA, aspects of 689
HTA, context of 690
HTA database 692
HTA, databases 691
HTA, impact of 694
HTA, institutions 695
HTA, methodology 696
HTA program 697
HTA-Europe project 693
Human capital approach 465, 570, 698, 827
Human damage potential 511
Human development report, annual 1432
Human factors 698
Human factors and ergonomics society (HFES) 359
Human factors society 359
Human genome diversity project 647
Human genome project (HGP) 362, 481
Human health 272, 333, 1449
Human health aspects of disasters 272, 698
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Human immunodeficiency virus (HIV) / acquired
immune deficiency syndrome (AIDS) 700

Human interaction 700
Human life, value of a 1440
Human papilloma virus (HPV) 149, 1298
Human relations 701
Human rights 378, 703, 1287
Human rights and public health 703
Human rights violations 1188
Human service agencies 1207
Human well being 861
Human-computer interaction 359
Humanitarian agency 700
Humanitarian relief operations 700
Humanity 700
Human-machine interaction 358
Humidity 708
Humification 1221
Huntington’s disease 490
Hurricane Katrina 329
Hurricane Katrina disaster 1447
Huygens, Christiaan 74
Hyallela azteca 1455
Hybridizations 964
Hydrocarbons 30, 1306
Hydrogen 872
Hydrogen chloride 3
Hydroxyapatite 1037
Hygiene 708, 1278, 1483

environmental 1434
hospital 997
occupational 1029
oral 1040, 1043
personal 1260, 1268, 1435

Hygienic hand disinfection 708
Hygienic rules 332
Hyperkinetic disorder 709
Hypertension 99, 675, 1255
Hypertension, arterial 709
Hyperthermia 709
Hypnotics and sedatives 709
Hypochondria 710
Hypochondriacal disorder 710
Hypodermic 700
Hypomania 710
Hypothermia 710
Hypothesis 654, 1281

alternative 1347

conceptual 916
etiological 1325
generating studies 261
generation 315
testing 83, 84, 165, 710, 1276

ICD-10 311
ICF 719
ICIDH-1 719
Icterus 779, 1480
Identifying, independent comparisons 1378
Identities, migrants’ gendered 929
Identity 711
IgA 45
IgD 45
IgE 45
IgG 45
IgG-antibodies 680, 873
IgM 45
IHTA 711
Ill persons, mentally 1217
Illicit drug use 16
Illness 711, 1121

chronic 865
chronic course 911
life-threatening 1074
mental 1138
work-related 1032

Illness prevention 520
Illumination 711
Illusion 712
ILO 807
Immaturities, neurodevelopmental 969
Immigrant, undocumented 936
Immune cells 712
Immune globulins 1123
Immune memory 716
Immune privilege 712
Immune response 1102

adequate 1418
Immune system 28, 716, 774, 1168
Immunity 769, 1110

against pathogens 1439
compromised 1418

Immunization 385, 674, 713, 1099, 1115
Immunization, active 712, 714
Immunization, passive 716
Immunizations 769
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Immunocompromised 672, 683
Immunodeficiency 1418

contraindication for the vaccination 1423
Impact, economic 172, 1474
Impact evaluation 717
Impact or outcome evaluation 810
Impairment 267, 268

functional 907
hearing 991
hereditary 920
psycho-social 312

Impairment and disability 718
Implantation, cell 1350
Implementation 1051
Implications

ethical 1383
Implicit knowledge 720
Importation of disease, alleged 924
Importation of epidemic diseases 224
Improvement of health 639
In flat-sharing communities 436
In vitro fertilization 437, 452
Inactive lifestyle 720
Inactivity, physical 856, 1105
INAHTA 720
Inattentiveness 709
Incapacity, social 1395
Incentive 1401
Incidence 291, 299, 720, 1009

cumulative 291
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Rehabilitative care, sub-acute 1245
Re-hydration 671
Rehydration solution 1247

oral 1247
Reimbursement 1247

rate code 1434
Reinforcement 148
Reintegration 983

into society 1352
Relapse(s) 84, 765

rates 1361
Relations, friendly 1427
Relationship strength 1427
Relationship(s) 1248

causal 342, 959
co-equal 1158
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interpersonal 1364
patient-physician 1391
spatial 495
temporal 495

Relative humidity 708
Relative odds 1248
Relative outcome risk 1248
Relative risk 42, 1249, 1269
Relatives 1170
Relativism 378
Relativists 369
Release, viral 1446
Reliability 192, 1249, 1283
Relief 1249

injunctive 1399
Relief operations 1477
Relief web 1249
Religion 1249, 1250

asian 405
jewish 405
monotheism 405

Religion and health 1250
Religions 1286

indigenous 1250
Religious wars 1251
Remittances 950
Remobilization 1107
Removal of pollutants 1457
Removal of teeth, surgical 881
Remuneration system, dental 249
Repair, endogenous 1350
Repeated measurements 1252
Repellents 874, 1162, 1416
Replenishment 671
Replication 1252

intracellular 1445
Replication (DNA) 1252, 1253
Report identification 1376
Report of the WHO Commission on Macroeconomics

and Health (WHO-CMH) 628
Report, weekly epidemiologic 999
Reports, health examination 1028
Representativeness of a surveillance system 1254
Reproduction 436, 446

viral 999
Reproductive health 1254
Reproductive medicine 1388
Resampling techniques 86

Research 1257
economic 1118
evidence-based 944
marketing 1367
non-therapeutic 391
primary 913
questions 1358
therapeutic 391

Research area 162
Research design 1275
Research ethics 389

medical 396
Research projects 750, 752
Research question 1257
Researchers

indigenous 751
Reserve extra water 1456
Reservoir of infection 1257
Residence, status of 932
Residual 1257
Residual and late-onset psychotic disorder 1257
Resiliency 1258
Resistance(s) 764, 1258

cross 994
Resource allocation 1258
Resource base

global 1374
Resources

health-enhancing 1205
natural 1374

Respect for persons 1258
Respiratory allergies 117
Respiratory tract illnesses 30
Respiratory tract infections 764, 1259
Respiratory-syncytial-virus (RSV) infection 1259
Respite care 1259
Response(s)

degree of 1372
transcriptional 1402

Responsibility(ies)
conflicting 1466
ethical 305
legal 1397
reproductive 1255
social 946, 1352

Restricting access 1396
Restriction 1259
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Restriction fragment length polymorphism
(RFLP) 963

Result, minimum acceptable 1392
Results section 1379
Retractions

jugular 1328
thoracal 1328

Retrieval systems 200
Retrospective 174
Retrovirus 28, 700
Revealed preferences 1259
Reverse transcriptase 1446
Review(s)

judicial 13
systematic 196

Revolution, industrial 1015
Rheumatic heart disease 99
Rhizofiltration 68
Ribonucleic acid (RNA) 482
Rice 1406
Rickettsia tsutsgamushi 1417
Rifampin 1411
Right-censoring 104
Right(s)

basic 771
equal 363
ethically 368
human 751, 1428
individual 363, 835
personal 1188

Rights and freedom, individual’s 834
Right-to-know 1260
Rimantadine 785
Rio Summit 1374
Risk adjustment 1260
Risk analysis 1260, 1267
Risk assessment 1260–1262, 1327
Risk, cardiovascular 1472
Risk characterization 1263
Risk definition 1266
Risk determinant 1264
Risk difference 42, 54
Risk factor information system 1264
Risk factor(s) 173, 246, 261, 296, 431, 863, 1132,

1160, 1260, 1264, 1372, 1405
modifiable 115
non-modifiable 115
occupational 1475, 1476

Risk factors and high risk groups 1264
Risk groups 1266
Risk identifying 1267
Risk indicators 1265
Risk information 237
Risk management 1260, 1261, 1267
Risk management and communication 1267
Risk marker 1269
Risk mitigation 335
Risk perception 22, 1269
Risk rating matrix 1262
Risk ratio (RR) 1269
Risk reduction 1146, 1471

absolute 915, 1000
Risk regression, relative 1248
Risk selection 159
Risk sharing plans 1270
Risk solidarity 582, 583, 1270
Risk solidarity, ex-ante 1270
Risk-benefit evaluation 1263, 1412
Risk-benefit ratio 391, 1263
Risk-benefit-analysis 1263
Risk-management laws

population-centered 1191
Risk-related premiums 1269
Risk(s) 80, 1260, 1268, 1369

baseline 1000
crude relative 1337
genetic 477
information 1361
magnitude of 299
occupational 1268
of infection 1421
relative 884
social and health-related 938
standardized relative 1337
unforeseeable 1448

Risk-solidarity, ex-post 1270
Rivers 1366
RM Taylor 786
RNA 65
RNA-virus 678
Rodents, small 1416
Role taking 1270
Roll back malaria 1063
Root 1270
Root canal treatment 1270
Rotavirus vaccination 1271
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Rotavirus vaccine 1271
Rotaviruses 461
Roundworms 1483
rr index 1260
Rubella 1271, 1272
Rubella infection 1271
Rubella syndrome, congenital 1272
Rubella vaccination 1272

passive 1272
Rubeola 1272
Rules, legal 177
RX drugs 307

Sackett 660
Sackett, David 417, 1273
SADR 1371
SAE 1273
Safety 1268, 1358, 1411

environmental 1016
Safety and health of employees 828
Safety and quality of food 501
Safety aspects 1400
Safety hazards 1468
Safety laws, occupational 1194, 1200
Safety legislation 1468
Safety management 1262
Safety measures, occupational 1204
Safety precautions 1139
Safety standards 1468
Safety technologies 1088
Safety-seeking behaviors 48
Salary 1242, 1274
Salination 1322
Saliva 1037
Salmonella paratyphi 1454
Salmonella typhi 1422, 1454
Salmonellosis 458
Salutogenesis 1274
Salutogenic 1274
Sample size 1274, 1276
Sample size calculation 1125, 1277
Sample size design

fixed 82
sequential 82

Sample size determination 1275, 1277
Sample(s) 1274, 1427, 1443

random 1009
Sampling error(s) 61, 77

Sanger, Fred 66
Sanitation 1278, 1376
SARS 374, 384, 924, 1278
Sartorius, Norman 556
SAS/STAT® 69
Saved young live equivalent (SAVE) 1279
SBU 1279
Scabies 1279
Scale of measurement 81
Scale(s)

daily uplifts 1357
interval 852
nominal 852
ordinal 852
ratio 852

Scarcity 1279
Scarity of resources 1280
Scarlet fever 1280
Scarring 1111
Schaudinn, Fritz 1295
Schistosoma 764, 1453, 1454
Schistosoma (Bilharzia) 768
Schistosomas 822
Schistosomiasis 782
Schizoaffective disorder 1280
Schizophrenia 801, 909, 1280, 1317, 1318, 1352
Schizotypal disorder 1280
Schools of public health 341
Schull 479
Science research, social 1118
Science-based medicine 1281
Science(s) 1172

applied 1033
social 1367

Scientific evidence 1281
Scopoli, J.A. 143
Screening 345, 983, 1281, 1282

genetic 377
heterozygote 1182
prenatal 388

Screening examinations 772
Screening test(s) 345, 1281
Second United Nations World Assembly on

Aging 925
Secondary association 1284
Secondary care 1284
Secondary channels 1285
Secondary dental care 1285
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Secondary patient data 1285
Secondary plant compounds 1285
Secondary research 1285
Secondhand smoke 1308, 1309
Secrecy 1286
Secretariat 1430
Secularization 1286
Security 1427, 1430
Security Council 1430
Sedatives 1362
Sedentary lifestyle 1286
Seeking advice 1092
Segregation 919
Segregation analysis 1286
Segregation studies 1179
Seizures, cerebral 901
Selection 1118

natural 1119
positive 1180

Selection bias 62, 344, 1232, 1284
Selection of interviewees, representative 1460
Selective pressure 45
Selective prevention of mental disorders 1286
Selective screening 1283
Selective sweep 1286
Selenium 1405
Self esteem 968
Self help organizations 1374
Self-actualization 968
Self-care 787
Self-control 1033
Self-determination 1131, 1287
Self-direction 1287
Self-efficacy 321, 521, 1169, 1410
Self-esteem 1169
Self-experience, positive 1169
Self-governance 1287
Self-government 1287
Self-help 1131, 1289
Self-help support, programs 1364
Self-identity 1289
Self-infection 332
Self-organizing maps 1290
Self-regulation 1290
Self-reliance 1131
Self-stigma 1290
Self-therapy of malaria 1290
Selye 1355

Semantic aspect of data/information 1290
Semantic errors 1290
Semashko model 652
Semen quality 1290
Seminars, educational 1374
Semmelweis, Ignaz Philipp 996
Semmelweiss, Ignaz 341, 347, 762
Senescence 1291

biological 1291
Sensitivity analysis 1291
Sensitivity of a surveillance system 1291
Sensitivity to odors 1303
Sensitivity(ies) 1282, 1291

to environmental agents 1402
Sensoric quality of food 1291
Sentinel Event Alert 1291
Sentinel events 1291
Sentinel surveillance 1292
Separation anxiety disorder of childhood 1292
Separation of powers

horizontal 839
vertical 839

Sepsis 6, 766, 1292
Septic course of a meningococcal infection

1450
Sequence 1101

temporal 1010
Serial analysis of gene expression 1292
Serious adverse event 1273
Serologic 1296
Serum electrolytes 1292
Servants, domestic 1464
Service Delivery and Organisation Programme

(SDO) 105
Service provision 661, 1134
Service(s)

ancillary 981
basic medical 865
health 323
health-promoting 442
hydrological 668
integrated and interdisciplinary 794
medical 166
primary health 981

Setting concept 1293
Setting(s) 1137, 1293

of study 1376
Sewage 1294
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Sewage disposition 1294
Sex 1294
Sex chromosomes 902
Sex industry 946
Sex ratio at birth 1294
Sex/gender 1294
Sexism 1294
Sexual and reproductive health 1300
Sexual contact 1294
Sexual intercourse, high-risk 1463
Sexual practices 1300
Sexuality 1295
Sexually transmitted diseases 926, 1295

and family health 1298
Sexually transmitted infections 16, 95
Shaman 1301
Shaman(s) 612
Shapiro-Wilk test 823
Shedders 765
Sheltered work 1301
Shift work 1301
Shigella dysenteriae 1454
Shigellosis 458
Shivering 710
Shock 778, 1450
Shock motives 813
Short tandem repeat (STR) 1302
Short-term rehabilitation 1302
Sick building syndrome 107, 1303
Sick leave 1303
Sickle cell disease 782
Sickness fund 569
Siddha medicine 612
Side effect(s) 900, 1145, 1304
Sidestream smoke 1085
Signal 1345
Significance 1304, 1346

clinical 84
statistical 84, 1035

Significance level 914
Significance of water 1452
Silicosis 1013
Simian immunodeficiency virus 677
Single nucleotide polymorphism (SNP) 1305
Sir David Cox 75
Sir Richard Doll 1009
SIRS 6
Situations, psychological 1090

SI-virus 677
Size effect 1277
Skills

personal 1051
training 1361
workforce 1464

Skin cancer 122
Skin disease, infectious parasitic 758
Skin eruptions 1444
Skin granulomas 970
Skin scales 688
Sleep stage 1306
Sleeping sickness 1305
Sludge 134
Smallpox 1306
Smallpox virus 224
Smear infections 764
Smog 1306
Smoke, secondhand 439
Smoking 432, 444, 859

maternal 439
passive 776, 859

Smoking and family health 1307
Smoking behavior 1307
Snow, John 341
SNP (single nucleotide polymorphism) 1310
Sociacusis 991
Social acceptance 15
Social action theory 520, 1310
Social anxiety disorder of childhood 1310
Social behaviors 1294
Social Care Institute for Excellence (SCIE) 105
Social climate 1027
Social cognitive learning theory 1310
Social cognitive theory 642
Social contextual factors 1310
Social control 1310
Social decisions approach 572
Social factors 1311
Social health 1311
Social health insurance 607, 1311
Social health insurance system 607, 621
Social identity 1311, 1315
Social inequalities in dentistry 1311, 1313
Social insurance systems 690
Social isolation 1421
Social justice 1315
Social learning theory 642, 1315
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Social marketing 1315
Social networks 1316

primary 1316
secondary 1316
tertiary 1316

Social norms 471
Social phobia 1316
Social psychiatry 1316
Social relations 701, 1319
Social resources 1319
Social roles 471
Social Security Act 899
Social security systems, national 410
Social services 139
Social stigma 1319
Social support 635
Social transition 1319
Social welfare policy 1319
Social/emotional support 1311
Socialization 409, 1314

processes of 905
Societal perspective 1319
Society 1320, 1470

aging 1153
multi-ethnic 402
two-tier 851

Society for all ages 26
Socio-cultural barriers 1320
Socio-cultural definitions of old age 1320
Sociodemography 1320
Sociodental indicators 1320
Socio-economic consequences

of a disaster 271
Socioeconomic environment 1321
Socioeconomic indicators 1321
Sociopolitical culture 1321
Socrates 1321
Sodium antimony gluconate 848
Software packages, statistical 1277
Soil acidification 1322
Soil amendment 147
Soil degradation and erosion 1322
Soil formation 1091
Soil pollution 1322
Soil salination 1322
Solar disinfection (sodis) 1324
Solidarity 1046, 1348
Solution, consensual 1399

Somatic 710
cell 1388

Somatization disorder 1325
Somatoform 1325
Somatoform autonomic dysfunction 1325
Somatoform disorders 1325
Sound 1327
Source of infection 1327
Source of injury 1327
Source of potential harm 1327
Source(s) 1062

artificial 30
natural 30

Spanish flu 784
Spasmodic croup 1327
Specialists, occupational health 1023
Specific building- and home-related illnesses

1328
Specific categories 1328
Specific humidity 708
Specific phobia 1329
Specific rates 1329
Specificity 1282, 1329
Spectrum, electromagnetic 1018
Spectrum of efficiency 1329
Speech

and language developmental disorders 1329
commercial 1198
therapy 1330

Sperm density 1307
Spina bifida 988
Spinal cord injury 1330
Spiritual 1330
Spirituality 1330
Splenomegaly 779, 873, 1305
Splicing, post-transcriptional 1407
Sponsor 1330
Sporadic 1331
Spores 761

bacterial 1351
Sport and exercise 1331
Sports medicine 1057
Spread, hematogenic 777
Spread of diseases, international 803
SPSS 70
Spurious association 1331
Sputum, black-bloody 868
St. Augustine 1348
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Stage(s) 1147, 1379
preclinical 1127

Stages of change theory 642
Stages of the disease 986
Stakeholders 1331, 1352

public health 1436
Stand-alone research 1223
Standard error 1276, 1334
Standard gamble 1334
Standard normal deviation 914
Standard of care 1400
Standard operating procedures 1338
Standard population 1338
Standard sanitary operating procedures (SSOP)

1338
Standardization 1335, 1336
Standardization methods 1338
Standardized mortality ratio (SMR) 1338
Standardized rate 1338
Standards

ethical 364, 895
moral 402
public health law 1400
recommended 1450
transcultural 402
western ethical 402

Standards for data collection 217
Standards of health 751
Staphylococcal scalded skin syndrome (SSSS) 1339
Staphylococcal toxic-shock syndrome (TSS) 1339
Staphylococci, oxacillin-resistant 1443
Staphylococcus aureus 1339
Starting-points 1146
State, health-related 351
State liability 1339
State powers 839
Stateless person 1339
Statistic 1340
Statistical analysis 1340
Statistical information 649
Statistical learning 85
Statistical literacy 1340
Statistical method, inferential 994
Statistical model 79, 1340
Statistical power 1341
Statistical procedure 1341
Statistical reasoning 1341
Statistical significance tests 69

Statistical tests 1341, 1343
Statistical thinking 1344
Statistical visualization techniques 1344
Statistical vs. clinical significance 1344, 1346
Statistic(s) 71, 861, 1347
Statistics in health-related fields 1347
StatSoft STATISTICA 70
Status

educational 1215
exposure 1009
functional 1139
nutritional 1001
socioeconomic 907, 933, 1215, 1418

Statutory health insurance 1348
Stem cell research and therapy 1348
Stem cell(s) 127, 972

adult (ASC) 1349
biology 1349
embryonic 1348
research 1349

Stereotypes 1351
Sterilization 1351

chemical 1351
Steroids 1305
Steroidsm 819
Stewardship 1352
Stigma 1352
Stigma of mental disorders 1352
Stigmatization 1006
Stillbirth 155, 815
Stimulants 1169
Strata of the confounding variable 1354
Strategy(ies) 1059, 1146

behavioral 167
coping 919, 1356
disease control 925
ethnocentric 409
flood protection 956
high risk 1142
inward-oriented 941
outward-oriented 941
population 1142
psychological 167

Stratification 1354
social 947

Stratified analysis 1354
Stratosphere 1354
Streptococcal toxic-shock syndrome (STSS) 1354
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Streptococci 1355
Streptomycin 1416, 1418
Stress 312, 1168, 1355

physical 1024
post-migration 927

Stress disorder, posttraumatic 1326
Stress hormones 1355
Stressors

environmental 1402
physical 1467
psychosocial 1024, 1167, 1467

Stretches 1305
Strict liability 1357
Stroke 675
Strongyloidiasis 1358
Structural equation, modeling 119
Structure(s) 1166

advising 1135
cognitive 1356

Student’s t-test 1358
Studies of birth cohorts 428
Studies of disease, ecological 495
Study design 1412
Study plan 1358
Study protocol 1358
Study(ies) 351, 789, 1340

analytic 1008
case-control 83, 353, 1034
cohort 83, 987
community 421
cross-sectional 83, 343, 353
descriptive 343, 1008
diagnostic 396
double blind 344, 1011
ecologic 971, 976
economic evaluation 1393
epidemiologic 1008
epidemiological 349, 377
experimental 343, 422, 1008
exploratory 1223
field 421
group-level 82
hypothesis testing 1008
individual-level 82
integrative 82
longitudinal 83, 908, 975
observational 343
operational 1223

pharmacoepidemiological 347
post-marketing 305
preventive 421
primary 82
prophylactic 396
prospective 910
published research 1376
quasi-experimental 343
scientific 417
therapeutic 396, 421
triple blind 1011
uncontrolled experimental 422

Subacute sclerosing panencephalits (SSPE) 887
Subcommittee on Science, Research and Development

of the House Science and Astronautics
Committee of the US Congress in 1965 660

Subdiscipline of Public Health 226
Subjective awareness 1053
Subjectivism 378
Subjectivists 369
Subjects, vulnerable 399
Subsidiarity principle 1358
Subspecialty 1069
Substance

chemical 303
psychoactive 254, 1461

Substance abuse 1358
Substance Abuse and Mental Health Services

Administration 1218
Substance abuse treatment 1216
Substance dependence 1359
Substance induced disorders 1359
Substance related disorders 1360
Substance use disorders (SUD) 1362
Substance use, maladaptive pattern of 1358
Substances

bacteriostatic 900
hazardous 315, 867
non-dependence-producing 301
psychoactive 858, 1362

Substantia nigra 1084
Sudden Infant Death (SID) 920
Sudden infant death syndrome (SIDS) 439, 1365
Suffering, human 1163
Sugar 246
Suicide 33, 1365

physician assisted 411
Suicide rates 1215
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Sulfur dioxide 3, 30
Summary measures of population health

1365
Summative evaluation 1365
Summer smog 1306
Sun radiation 1323
Superior good 1365
Superiority, cultural 409
Supervision, regulatory 1198
Supplier-induced demand 1366
Supply reduction 1366
Supply system 1456
Support

continuous 1135
interculturally adequate institutional 938
long-term 1135
social 1361

Suramin 1305
Surface water 1366, 1456
Surfaces, inanimate 1351
Surgery 1112

bariatric 1007
cosmetic 1111
periodontal 177

Surgical diagnostic 686
Surgical procedure, type of 1367
Surgical site infections 1366
Surveillance 965

active 1208
laboratory-based 1208
passive 1208
sentinel 1209
syndromic 1209

Surveillance data 194
Surveillance methodology 1367
Surveillance of working environment 1367
Surveillance programs 786
Surveillance system(s) 193

population-based 1208
Surveys

epidemiological 298
statistical 1367

Survival analysis 893, 1367, 1370
absolute 1368

Survival data 176
Survival needs 288
Survival percentage 1369
Survival plans 287

Survival probability, cumulative 1371
Surviving, proportion 1368
Survivors 1368
SUSAR 1371, 1372
Susceptibility 1372

individual 1403
Suspended particles 1372
Suspension 1439
Sustainability 983, 1136, 1372

ecological 1373
economic 1373
environmental 954
social 1373

Sustainable development 1374
Sweat lodge 1375
Swedish council on technology assessment in health

care 1279
Swedish Planning and Rationalization Institute

(SPRI) 660
Symptom relief in palliative medicine 1375
Symptomatic therapy 1375
Symptoms

flu-like 873
frequently changing physical 1325
medically unexplained physical 273
multiple 1325
physical 303
psychiatric 311
psychological 303
psychotic 883
recurrent 1325
schizophrenic 1280
unexplained 1415

Syndrome(s)
carpal tunnel 1012
cerebral 234
functional somatic 273
metabolic 1006
nursing-bottle 1041
sick building 1019

Synergism 1375
Syntactic aspect of data/information 1375
Syntactic errors 1375
Synthesis 1427

ambiguous 1379
research 916

Synthesist 1379
Syphilis 766, 781, 1295, 1298, 1375
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System
accident reporting 1031
autonomic nervous 1033
earthquake preparedness 956
ecological 1322
gale-wind preparedness 956
immune 992
nervous 989
occupational injury compensation 1031
statutory notification 999
vetoing 1430

System capacity, adaptive 1446
System of checks and balances 839
System sensitivity 1446
Systematic literature review 1376
Systematic reviews 1376
Systemic health effects 1380
Systemic inflammatory response

syndrome 6
Systems

contribution-funded 961
socio-technical 359
warning 956

Systems of care 910, 1218

T allele 1305
Table salt, fluoridated 1048
Tables, mortality 1122
Tabulation(s) 1368

sequenced 1354
Tajima’s D test 464
Takiwasi Rehabilitation Centre 612
Tampon disease 1339
Tangible support 1311
Tapeworms 1483
Target group(s) 640, 1132, 1381, 1382

representative 1382
Target population 1382
Tariff autonomy 1383
Task of the United Nations 1431
Taxation 627, 1360

general 961
Tax-based health care system 607, 621
Taxes 826
Tax-financed National Health Service 658
Tax-financed schemes 583
Taxonomizing framework 564
Taxonomy 973

TB
diagnostics of 1420
transmission of 1419

TBE immunization, active 1383
TBE (tick-borne encephalitis)-vaccination, passive

1383
TB-therapy

problems in 1420
Technique, statistical 864
Technology(ies)

assessment 661, 1383
genetic 842
medical 323
reproductive 437

Telecardiosurgery 1385
Telecare 1383
Telecommunication 1384
Teleconsultation 1384
Teledermatology 1384
Teleepidemioliogy 1384
Telehealth 1384
Telematics platform 1384
Telemedicine 621, 1384
Teleoncology 1385
Teleophthalmology 1385
Telepathology 1385
Telepreventive medicine 1384
Telepsychiatry 1385
Teleradiology 1385
Telescopic crown, double crown 1385
Teleservices 1385
Teletherapy 1385
Telomeres 114
Telophase 958
Temperature 1457
Teratocarcinoma 1385
Teratoma 1385
Terminal care, hospice care 1074
Terrorism 1385
Terrorist

attacks 271
politically motivated 1385

Tertiary care 1385
Tertiary dental care 1386
Tertiary guidelines 1386
Test of homogeneity, chi-square 1386
Test of independence, chi-square 1386
Test statistic 1386
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Testimonials 813
Testing

clinical 305
genetic 478
preclinical 305
psychometric 931

Test-retest reliability 1249
Test(s)

bacteriological 1324
diagnostic 983, 995
genetic 842
non-parametric 884, 886
one-sided 1347
pre-clinical 304
rapid 874
screening 995
serological 767
statistical 862, 1340
tuberculin skin 970
two-sided 1347

Tetanus 7, 716, 764, 1386
Tetanus immune globulin 1387
Tetanus vaccination 1387

active 1387
passive 1387

Tetracycline(s) 869, 1417, 1436
Tetracyclines + sulfonamides 1416
Theological ethics 1387
Theology 1388
Theorem, scientific 1281
Theory of Evolution 1119
Theory(ies)

etiologic 340
moral 378
motivational 359
normative 365
political 378
social cognitive 1148

Therapeutic cloning 1388
Therapy 314

antibiotic 776, 1339, 1389, 1405
antimycotic 1390
behavioral 1364
causal 767, 1388, 1389
cognitive behavioral 313
microwave medical diathermal 919
of parasitic and zoonotic infections 1390
preferential 1064

prophylactic 1064
rational antibiotic 998
specific 767
symptomatic 767, 1389
virustatic 1390

Therapy of infectious diseases 1388, 1390
Thesauri model 788
Theta waves 326
Thick drop method 1391
Thinking

abstract 15
concrete 15

Third National Health and Nutrition Examination
Survey (NHANES III) 843

Third-party payer(s) 1241, 1391
Thoracic surgery 1391
Thought-through outbreak controls 786
Threats, global environmental 804
Threshold 1392
Threshold limit value 1262
Throat 1057
Thrombi, micro 1450
Thrombocytopenia 873
Thymine (T) 1305
Tick-borne encephalitis 762
Tick-borne encephalitis (TBE) 1392
Tick-borne encephalitis (TBE) vaccination 1392
Ticks 1482
Time horizon 1393
Time preference 1393
Time series analysis 1393
Time trade-off 1393
Timeliness 1393
Timeliness of a surveillance system 1393
Time-to-event analysis 821
Tinidazole 831
Tinnitus 991
Tissue 1112
Titer 767
T-lymphocytes 104
TM Strategy 2002–2005 613
TNO 1394
Tobacco 1360

control 1395
control Strategies 1396
epidemic 1394

Tobacco abuse 230
Tobacco consumption 95, 1394
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Tobacco Documents Archive, American 1395
Tobacco industry 1395
Tobacco products, smokeless 1394
Tobacco smoke 4
Tobacco smoking 59
Tobacco use 16, 245
Tolerance 1359

physiological 1427
Tonsils 1296
Tooth 49, 181
Tooth brushing 1139
Tooth loss 1067
Top-down approach (for cost-estimation) 1397
TORCH serology 1397
Tort 1397
Tort law 447

compensations in 1399
practical Aspects 1399
principles 1398

Tort law and public health 1397, 1399
Tort litigation 1399

practice of 1398
Tortfeasor 1397
Total costs 316
Total fertility rate (TFR) 1401
Tourists 1415
Toxic arsenic 1305
Toxicants 1402
Toxicity 1116, 1263, 1402
Toxicogenomics 1402, 1403
Toxicology 647, 1402, 1404
Toxins 761, 1355

detoxified 1439
various 1459

Toxoplasmosis 1404
in pregnancy 1405

Trace elements 1405
Trachoma 156
Tract

gastrointestinal 460
respiratory 1328

Trade
child adoption 944
international 804

Trade agreements 1405
Trade restrictions 846
Trade-off 961
Tradition 1405

Traditional food 1405
Traditional knowledge 1406
Traditional Knowledge Digital Library 613
Traditional medicine 1406
Traditions, religious 1360
Traffic and trade, international 803
Trafficking

international 945
migrant 929

Training 1091
safety related 829

Traits, cultural 409
TRAMIL (Traditional Medicine in the

Islanders) 613
Trans-acting 1407
Trans-acting gene 1407
Transcription 1407
Transcriptome 1407
Transcriptomics 1407
Transient ischemic attack (TIA) 675
Transition country 1408
Transition, epidemiological 938, 943
Translation(s) 1408, 1409

forward/backward 931
process of 1408

Transmissible diseases 1409
Transmission 775

direct 962
genetic 481
hereditary 481
indirect 962

Transmission/disequilibrium test–TDT 353
Transplant surgery 1410
Transplantation 55
Transtheoretical model 1410
Trauma 1317

dental 1038
Traumatic brain injury 1410
Travel medicine 331

recommendations in 1414
Treatment 125, 1140, 1318

abstinence rates 1361
antibiotic 868
effect of 916
interdisciplinary 1326
orthodontic 1039
palliative 1073
psychopharmacological 1326
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seeking 1088
symptomatic 1375
unequal 939

Treatment characteristics 1377
Treatment costs 1318
Treatment guidelines 1411
Treatment methods 794
Treatment monitoring 1411
Treatment of leprosy 1411
Treatment protocol 1411
Treaty of Maastricht (1993) 632
Trematodes 1412
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